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LOI CAM POAN

Nghién ctru sinh xin cam doan ban luan an nay la cong trinh nghién ctru doc lap
cua ca nhan Nghién ctru sinh, dudi sy hudng din khoa hoc cia GS. TS. D3 Puc Tuén -
Truong Pai hoc Giao thong van tai.

Céc s6 liéu va két qua trong luan an 13 trung thuc va chua dugc cong b trong bat

ky cong trinh nao khac.

Ha Noi, ngay 17 thang 12 nam 2025

Nghién ciru sinh

Nguyén Pirc Toan



LOI CAM ON

Sau qua trinh hoc tdp va nghién ctru tai Truong Pai hoc Giao thong van tai,
nghién ctru sinh d4 hoan thanh luan an: “Nghién citu dinh gid dp tin cdy, tinh sin
sang, khd nang bdo dwéng va an toan ciia phwong tién dwong sit do thi trong qud
trinh khai thdac o Viégt Nam”.

Dé hoan thanh luan 4n, nghién ctru sinh xin duoc gui 101 tri 4n siu sic dén Thay
huéng dan GS. TS. P6 Purc Tudn di tan tinh chi bao va truyén dong luc dé nghién ciru
sinh hoan thanh luan an.

Dong thoi, nghién ctru sinh xin tran trong cam on Cong ty TNHH MTV dudng
sat Ha Noi (Ha Noi Metro) da nhiét tinh hd tro nghién ctru sinh tién hanh thu thap cac
s6 liéu dé thuc hién luan an.

Nghién ciru sinh xin giri 10i cam on cac Thay C6 Bo mon Pau may Toa xe -
Truong Pai hoc Giao thong van tai da tao diéu kién thuan loi cho nghién ctru sinh trong
sudt qua trinh hoc tip va nghién ctru.

Nghién ctru sinh xin tran trong cdm on Ban Giam hi¢u, Khoa Co khi, Phong Bao
tao sau dai hoc da tao diéu kién thuan loi va giip do nghién ctru sinh trong qua trinh
nghién ctru va hoan thi¢n luan an.

Nghién ctru sinh xin trin trong cam on B Gido duc va Dao tao da cip hoc bong
cho Nghién ctru sinh thong qua Dé an 89.

Cubi cling, nghién ctru sinh xin cam on gia dinh va ban bé di luon chia sé, dong
hanh, dong vién ting ho nghién ciru sinh ca vé vat chat va tinh than gitip cho nghién ctru
sinh ¢6 thé hoan thanh duoc luin an cta minh.

Trdn trong cam on!

Ha Néi, ngay 17 thang 12 nam 2025

Nghién ctru sinh

Nguyén Pirc Toan
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DANH MUC KY HIEU

STT | KY HIEU Y NGHIA
1 f(t) Ham mat d6 phan bé thai gian lam viéc téi hong
2 Q(t) Ham xac suit hong
3 P(t) Ham xac suat lam viéc khéng hong (ham tin cay)
4 A1) Ham cuong d6 hong
5 t)2 Thoi han 1am viéc gamma phan tram
6 a, Thoi gian lam viéc trung binh gitta cac 1an hong caa phan tir
7 a, Thoi gian phuc hdi trung binh cta phan tir
8 A Cudng do hong cua phan tir
9 H Cudng do phuc hoi ciia phan tir
10 S(t) Ham sin sang cua phan tir
11 S Hé s6 san sang cua phan tur
12 K (t) Ham khoéng sin sang cta phan tur
13 K Hé s6 khdng san sang ctia phan tir
14 E(T,) | Thoi gian lam viéc trung binh giita cac lan hong cua hé

15 E(z,) | Thoi gian phuc hdi trung binh cta hé

16 A Cuong d6 hong cua hé

17 A Cuodng do phuc hdi cia hé
18 S.(t) | Ham sin sang cta hé

19 S, Hé s6 sin sang cua hé

20 K,(t) | Ham khéng s&n sang cua hé

21 K, Hé s6 khdng san sang ciia hé

29 a(c) Ky vong toan hoc cta cuong do hao mon
23 o(c) Do léch chuan cua cudng do hao mon

24 v(c) Hé s6 bién dong cua cudng do hao mon
25 fc) Ham mat d6 phan bb cuong d6 hao mon
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STT | KY HIEU Y NGHiA

26 R Xéc suét Phuong tién nam & trang thai lam viéc

27 o) XA4c suat Phuong tién nim & trang thai khong lam viéc do hu hong
’ cua Phan hé 1

28 e XA4c suat Phuong tién nim & trang thai khong lam viéc do hu hong
) cua Phan hé 2

29 e XA4c suat Phuong tién nim & trang thai khong lam viéc do hu hong
' clia Phan h¢ 3

30 B0 Xac suat Phuong tién nam & trang thai khong lam viéc do hu hong
i ciia Phan hé 4

31 B0 X4c suat Phuong tién nam & trang thai khong lam viéc do hu hong
! ctia Phan hé 5

32 5() Xac suat Phuong tién nam & trang thai khong lam viéc do hu héng
13

cua Phan hé 6




DANH MUC CHU VIET TAT

STT | CHU VIET TAT Y NGHIA

Automatic Train Supervision

1 ATS _
(Tu dong gidm sat van hanh doan tau)
Communication-Based Train Control

2 CBTC (Diéu khién tau dya trén thong tin lién tuc qua séng vo
tuyén)
Cause - Consequence Analysis

3 CCA o i A
(Phan tich nguyén nhan - hau qua)
Direct Current

4 DC .
(Dong dién mot chiéu)

5 bCbK Pong co dién kéo

6 PSPT Puong sit d6 thi
Failure Mode and Effects Analysis

7 FMEA
(Phan tich hu héng va tac dong cua no)
Failure Mode, Effects and Criticality Analysis

8 FMECA ) n
(Phén tich hu hong, tac dong va muc do nghiém trong)
Fault Tree Analysis

9 FTA
(Phén tich cay hu hong)
Hazardous Operability Analysis

10 HAZOP , .
(Phéan tich nguy hiém va kha nang van hanh)
Mean Distance Between Failure

11 MDBF .
(Quang duong lam viéc trung binh gilra cac lan hong)
Mean Distance Between Maintenance

12 MDBM (Khoang cach lam viéc trung binh giita cac lan bao
dudng)
Mean Down Time

13 MDT
(Thoi gian ngung hoat dong trung binh)
Mean Distance To Failure

14 MDTF

(Quang duong lam viéc trung binh t61 hong)
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STT | CHU VIET TAT Y NGHiA

Mean Maintenance Hour

15 MMH .
(S6 gio bao dudng trung binh)
Mean Time Between Failure

16 MTBF .
(Thot gian lam viée trung binh gitra cac 1an hong)
Mean Time Between Maintenance

17 MTBM .
(Thot gian lam viéc trung binh gifra cac 1an bao dudng)
Mean Time To Failure

18 MTTF
(Thot gian lam viée trung binh té1 hong)
Mean Time To Repair

19 MTTR . .
(Thoi gian phuc hoi trung binh)
Operation Control Centre

20 OCC . .
(Trung tam diéu khién van hanh)
Reliability, Availability and Maintainability

21 RAM .
(P9 tin cay, Tinh san sang va Kha nang bao dudng)
Reliability, Availability, Maintainability and Safety

22 RAMS (D6 tin cay, Tinh san sang, Kha ning bao dudng va Do
an toan)
Relational Database Management System

23 RDBMS . _
(HE quan tri co so dit li¢u quan h¢)
Supervisory Control and Data Acquisition

24 SCADA (Hé thong diéu khién giam sat, thu thip va phan tich dir

lidu)
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MO PAU

1. Ly do chon dé tai

O céac nudc tién tién co duong sit phat trién, viéc danh gia do tin cdy, tinh sén
sang, kha ning bao dudng va an toan (RAMS) cua hé thong dudng sit néi chung va
dudng sat do thi (BSBT) noi riéng luon duge dac biét coi trong va dugc thyc hi¢n mot
cach bai ban théng qua cac tiéu chuén, quy trinh. Panh gia RAMS ludn duge coi trong
va la mot phan bét budc tai cac du an DSDT. Tuy nhién, ¢ Viét Nam, cac nghién ciu vé
van dé nay con kha han ché va hau nhu chua duoc quan tdm mét cach dang mic. Mit
khéc, hién nay, chura c6 mot don vi nao trong nudc du kha nang dé thuc hién cong tac
danh gia RAMS cho cac du 4an DSPT dang trién khai ma hoan toan phai thué cac don
vi nude ngoai. Pong thoi, viée danh gia RAMS ciing méi cha yéu dugc thyuc hién trong
quéa trinh dau thau, thiét ké, ché tao ma chua thuc hién dugc trong qua trinh khai thac.

Hién nay, tuyén dudng sit do thi Cat Linh - Ha Pong da duoc dua vao khai thac
tir ngay 06/11/2021, tuyén Nhon - Ga Ha Noi di bat dau khai thac doan trén cao (Nhon
- Cau Gidy) tir ngay 08/8/2024 va tuyén Bén Thanh - Subi Tién ciing méi dugc dua vao
khai thac tir ngay 22/12/2024. Tiép sau d6 mot s6 tuyén khac sé duoc tiép tuc dugce dau
tu xay dung. Vi vay, van dé “Nghién ciru ddnh gid d¢ tin cdy, tinh sin sang, khd ning
bdo dwéng va an toan ciia phwong tién dwong sit dé thi trong qud trinh khai thdc 6
Viét Nam” 13 phu hop vé6i xu thé cua thé gidi, co ¥ nghia khoa hoc va thuc tién trong
diéu kién Viét Nam. Pay ciing 1a tién dé dé mo rong danh gia RAMS cho cac phan hé
k¥ thuat khac trong duong sat d6 thi, hudng t6i xay dung cac bd quy chuan, tiéu chuan
danh gia RAMS cho hé thdng dudng sit d6 thi noi riéng va dudng sit Viét Nam noi
chung.
2. Muc tiéu caa dé tai

1. Thiét 1ap duoc co s danh gia RAMS ciia phan tir va hé thong trong qua trinh
khai thac.

2. Xay dung dugc quy trinh va phan mém danh gia RAMS cia phuong tién duong
sat d6 thi trong qua trinh khai thac

3. Panh gia duoc RAMS cua phuong tién dudng sat d6 thi trong qua trinh Khai
thac trén tuyén Cat Linh - Ha Dong
3. Pdi twong nghién ciru

Céc phuong phap va md hinh danh gia RAMS cuaa hé théng k§ thuat phtc hop
noi chung va phuong tién duong sit d6 thi ndi riéng.
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Phuong tién duong sit d6 thi néi chung va phuong tién duong st do thi tuyén
Cat Linh - Ha Bong noi riéng.

4. Pham vi nghién ctru

Danh gia cac chi tiéu do tin cay, tinh sin sang, kha ning bao dudng va do an toan
(RAMS) cho phuong tién dudng sit do thi (doan tau metro) trong qua trinh khai thac ¢
Viét Nam, 4p dung cu thé cho tuyén dudng sit do thi Cat Linh - Ha Pong.

Céc chi tiéu noi trén dugce danh gia trén co s& cac su cb giy trd ngai chay tau
(gay cham tau so voi biéu d6 chay tau theo ké hoach) va gay stra chita dot xuét tai depot
(chua xét t6i qua trinh bao dudng, sira chita dinh ky) do chinh cc phan tir cia phuong
tién gay ra. Khi d6 phuong tién dugc coi 1a mot hé thong ky thuat phirc hop doc 1ap
tuong doi.

banh gia do tin cay va thoi han lam viéc cia bd truc banh xe trén doan tau metro
tuyén Cat Linh - Ha Péng do hao mon trong qua trinh khai thac.

M@t s6 gidi han vé néi dung nghién civu:

Chi danh gia tac dong tong hop anh huéng cua diéu kién khai thac dén do tin cay
ctia phuong tién, chwa ¢ diéu kién nghién ctru anh hudng riéng biét cua timg yéu t6 dén
d6 tin cay cua phuong tién, trong d6 c6 yéu t6 ctia ngudi van hanh. Chua nghién ciru
anh hudng cua cac su ¢ cua cac hé théng khac néi trén dén do tin cdy va an toan cua
phuong tién.

Chua nghién ctru danh gia RAMS cho phuong tién cta cac tuyén khac nhu Nhon
- Ga Ha N¢i va Bén Thanh - Sudi Tién.

Chua nghién ctru danh gia RAMS cho cac phan hé khac ctia tuyén Cat Linh - Ha
Pong nhu: hé théng cung cap dién, cau, duong ray, thong tin - tin hiéu, nha ga, hé thong
diéu hanh van tai v.v.

Vé an toan, chi xem xét mot khia canh hep, d6 1a dua trén ma tran danh gia va
chap nhan rui ro tir cac su cd do phuong tién gy ra din dén thiét hai vé& nguoi va tai
san.

5. Phuong phap nghién ciru

Két hop gitta nghién ciru 1y thuyét va khao sat thuc té:

Nghién ctru 1y thuyét: tmg dung 1y thuyét do tin cay dé thiét 1ap co s& danh gia
RAMS, xdy dung quy trinh va phan mém d¢é giai quyét bai toan dit ra.

Khao sat thuc té: cap nhat cac sb liéu vé thong sb ky thuat ciia cac tuyén duong
sat d6 thi néi chung va phuong tién duong sat do thi noi riéng di duoc dua vao khai &
Viét Nam, cac sd liéu cu thé lién quan dén cac sy ¢d do phuong tién gy ra dan dén tro

ngai chay tau trén tuyén, giy sira chita dot xuét tai depot va s6 liéu vé hao mon banh xe
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ctia phuong tién dudng sit d6 thi tuyén Cat Linh - Ha Dong phuc vu cho ndi dung nghién
clru.
6. Noi dung nghién ciru

1. Téng quan vé danh gia RAMS cua phuong tién dudng sat d6 thi trong qua
trinh khai thac.

2. Thiét lap cac mo hinh va quy trinh danh gia RAMS ctia phuong tién duong sat
d6 thi trong qua trinh khai thac.

3. Xay dung phian mém danh gia RAMS cua phuong tién duong st do thi trong
qua trinh khai thac

4. Danh gia do tin cay, tinh sin sang, kha ning bao dudng va an toan cia phuong
tién duong sat do thi trong qua trinh khai thac trén tuyén Cat Linh - Ha Pong
7. Y nghia khoa hoc va thue tién
7.1. Y nghia khoa hoc

- Ung dung 1y thuyét do tin cay, da thiét 1ap duoc cac mé hinh danh gia RAMS
cho hé thong k¥ thuat néi chung va phuong tién dudng st d6 thi néi riéng trong qué
trinh khai théc.

- Pi x4y dyng dugc quy trinh va phan mém danh gia RAMS cua phuong tién
duong sat do thi trong qua trinh khai thac & Viét Nam no6i chung va tuyén Cat Linh - Ha
bong ndi riéng.

7.2. Y nghia thuc tién

Di danh gia duoc cac chi tiéu do tin ciy, tinh sin sang, kha ning bao dudng va
an toan cia doan tau metro tuyén Cat Linh - Ha Pong trong qua trinh khai thac; danh
gia dugc do tin cay va thoi han 1am viéc cua bd truc banh xe do hao mon mét cach co
hé théng, thuong xuyén, lién tuc, lam co s& cho cac nha quan ly va don vi khai thac kip
thoi dua ra cac giai phap nham duy tri, dam bao va nang cao do tin cdy cta cac phan hé
cling nhu cuia toan hé thdng, ning cao hiéu qua khai thac va dam bao an toan van hanh
ctia hé thong.

8. Pong gop moi cua luan an
8.1. Vé mat Iy thuyét

- Ung dung Iy thuyét do tin cdy, da thiét 1ap duoc moé hinh danh gia xac xuat
chuyén tiép trang thai ciia hé thong k¥ thuat phirc hop gém n phan tir va N trang thai véi
sO trang thai ddy di va so trang thai gidi han.

- Pa thiét 1ap duoc md hinh danh gia xac xuat gigi han chuyén tiép trang thai caa
cac phan hé trén doan tau metro tuyén Cat Linh - Ha Pong vé6i tu cach l1a mot hé thong
k¥ thuat doc 1ap gdom 6 phan hé va 7 trang thai cung voi 16 tiéu phan hé va 89 phan tu.
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- B3 x4y dung duoc quy trinh danh gia do tin cay, tinh san sang, kha ning bao
dudng va an toan cua phuong tién, do tin cdy va thoi han lam viéc ctua b truc banh xe
doan tau metro khai thac & Viét Nam néi chung va tuyén Cat Linh - Ha Pong ndi riéng.

- T co s6 1y thuyét va quy trinh da thiét 1ap, ing dung cong nghé thong tin vai
ngon ngit 1ap trinh Java va hé quan tri co sé dir liéu SQLite, da xay dung dugc mot cong
cu tinh toan hitu ich, d6 12 phan mém danh gia RAMS ciia phuong tién duong sat do thi
tuyén Cat Linh - Ha Déng.

8.2. Vé mdt thuc tién

- PBa thu thap duoc ) luong 16n s6 liéu théng ké bao gém: 744 s6 lidu vé su cb
dan dén sira chira dot xuét tai depot, 02 s6 liéu vé su ¢ gy trd ngai chay tau (cham tau),
416 sb liéu vé hao mon mit 1dn banh xe, 416 s6 liéu vé hao mon g0 banh xe, 416 s6 lidu
vé d6 gia ting chiéu cao gd banh xe, trong khoang thoi gian khai thac doan tau metro
tuyén Cat Linh - Ha Pong tir 06/11/2021 dén 30/4/2025 va sir dung cac sb liéu d6 cho
muc dich nghién ctru.

- Pa danh gia duoc do tin cay, tinh san sang, kha ning bao dudng va do an toan
(RAMS) cho doan tau metro tuyén dudng sit do thi Cat Linh - Ha Pong trong qua trinh
van hanh trén tuyén va stra chita dot xuat tai depot, danh gia duogc xac suét gi61 han
chuyén tiép trang thai cia cic phan hé trén doan tau trong khoang thoi gian khao sat xac
dinh.

- ba danh gia dugc do tin cay va thoi han l1am viéc cta bd truc banh xe doan tau
metro theo hao mon banh xe trong khoang thoi gian khao sat da néu.

- Phan mém da xay dung budc dau thé hién dugc mirc d6 lam cha cong nghé &
Viét Nam, c6 thé nhan rong va hoan thién dé co thé thoat ly khoi sy phu thudc vao cac
phan mém cua nude ngoai néu co.

- Pay 1a 1an dau tién cac ndi dung trén dugc nghién ctu va ap dung cu thé cho
duong sit d6 thi khai thac & Viét Nam, diéu ma tir trude dén nay chua c6 nghién cau
nao thuc hién duoc.

9. Két cAu ciia ludn 4n
Lu4n an gdm phan md ddu, bdn chuong ndi dung nghién ctru, phan két luin va

kién nghi va Phu luc.
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CHUONG 1
TONG QUAN VE PANH GIA PO TIN CAY, TINH SAN SANG,
KHA NANG BAO DUONG VA AN TOAN CUA PHUONG TIEN PUONG SAT
PO THI TRONG QUA TRINH KHAI THAC

1.1. TONG QUAN VE PANH GIA PO TIN CAY, TINH SAN SANG, KHA NANG
BAO DUONG VA AN TOAN CUA PHUONG TIEN DPUONG SAT PO THI O NUGC
NGOAI

Hé¢ théng DSDT, xét theo quan diém do tin cay, la mot hé théng phuc hop
duoc cdu thanh tir cac phan hé co ban nhu: phan hé cu - him - dudng ray, phan hé
doan tau (phuong tién dau mdy - toa xe), phan hé thiét bi cung cap dién, phan hé
théng tin - tin hiéu, phan hé nha ga, phan hé cac thiét bi phu trg, phan hé diéu hanh
van tai v.v. P9 tin cay cua hé théng phu thudc vao do tin cdy cua cac phﬁn tir va phan
hé trong hé théng d6. Vi vdy, trong qua trinh khai thac, ngoai viéc danh gia cac chi
tiéu van dung thong thuong nhu: toc do k¥ thuat, toc d6 Lir hanh, tdc d6 thuong mai
cua doan tau; thoi gian quay vong doan tau, quang duong chay trung binh ngay dém,
khdi luong van chuyén trung binh ngay dém ctia doan tau v.v, con phai quan tim dén
cac chi tiéu lién quan dén do tin cdy va an toan ciia cic phan hé va cta toan hé thong
gy gian doan chay tau nhu: xac suit 1am viéc khong hong (d tin cdy), xac suat hong
(d0 rui ro), ham sén sang, hé s sin sang, cuong d6 hong, cuong d6 phuc hoi (khic
phuc hu hong hodc sy cd) v.v.

O cac nudc Chau Au co duong st phat trién, viée danh gia do tin cay, tinh sin
sang, kha nang bao dudng va an toan cua hé thong duong sit néi chung va dudng sit do
thi n6i riéng duoc thuc hién thong qua tiéu chuan EN 50126 [77-80] hodc tiéu chuin
quéc té (IEC 62278) [81]. Can luu ¥ rang tiéu chuan chau Au EN 50126-1:1999 (hién
tai, da duoc thay thé bang tiéu chuan EN 50126-1:2017) (Railway applications - The
specification and demonstration of Reliability, Availability, Maintainability and Safety
(RAMS) - Part 1: Basic requirements and generic process) c6 thé dugc coi 1a tiéu chuan
dau tién dua ra khai niém RAMS cho dudng sat, sau nay duoc qudc té hoa tré thanh ticu
chuan IEC 62278:2002 (hién tai, d dugc thay thé bang tiéu chuan IEC 62278-1:2025)
(Railway applications - Specification and demonstration of reliability, availability,
maintainability and safety (RAMS)). Do d9, viéc danh gia RAMS ¢ cac nude ngoai chau
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Au co ban ciling déu cin ctr vao hai tiéu chuan nay [84-88, 101-103]. Theo d6, RAMS
bao gdm céc thanh phén sau:

+ R - Reliability (D6 tin cdy): Xac suat dé mot san pham hodc thiét bi dam bao dap
g duoc chirc ning can thiét ciia né, trong mot diéu kién nhat dinh va trong mot khoang
thoi gian nhét dinh (t1, t).

+ A - Availability (Tinh sin sang): Kha ning mot san pham, voi hién trang nhat
dinh, c6 thé dap ung dugc chuc nang can thiét cua no, trong mot diéu kién nhat dinh va
trong mot khoang thoi gian nhat dinh (11, t2), theo gia dinh rang cac ngudn hd trg can cé
bén ngoai di & trang thai sin sang.

+ M - Maintainability (Kha ning bao dudng): Xéac suat co thé hoan thanh nhiém
vu bao dudng tuong (g d6i voi mot thanh phan cta san pham trong mot khoang thoi
gian quy dinh, khi bao dudng duoc thuc hién trong diéu kién quy dinh va cac quy trinh
cling nhu nguén hd trg can co duogc xac dinh.

+ S - Safety (D6 an toan): Khong ton tai cac rai ro gy ton hai.

So do thanh phan RAMS cuia hé théng dugc thé hién trén Hinh 1.1.

RAMS
dwodng sét
P an toan Tinh s&n sang
D6 tin cay & kha nang Viéc van hanh
bao dwdng & bdo dwéng

Hinh 1.1. So d6 thanh phan RAMS

Dé tién hanh danh gia duoc RAMS ctia mot hé thdng thi cAn phai hiéu mét cach
k¥ ludng mo ta k¥ thuat ctia hé théng d6. Trong d6, can phai tim ra cac yéu td c6 thé
anh huéng téi RAMS ctia hé thong va 1y do can phai kiém soat cac anh huéng nay trong
sudt vong doi cta hé théng. RAMS cua hé théng dudng sit bi anh hudng bai ba ngudn
gy hu hong: ngudn gy hu hong phat sinh tir bén trong hé thdng tai bat ki giai doan nao
ctia vong doi hé thong (cac diéu kién hé thdng); ngudn gay hu hong xuit hién trong hé
thong khi van hanh (cac diéu kién van hanh); va nguén gy hu hong xuat hién trong hé

thdng khi tién hanh bao dudng (cac diéu kién bao dudng). Nhitng ngudn gy hu hong
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nay co thé tic dong twong hd véi nhau. Cac yéu t6 anh hudng 1én RAMS duoc thé hién
trén Hinh 1.2.

RAMS
| | |
Cac diéu kién Cac diéu kién Céac dieu kién
hé théng van hanh bao dwéng

Hinh 1.2. Cac yéu t6 anh huong 1én RAMS
Chinh vi vay, danh gia RAMS duoc tién hanh & hau hét cac giai doan vong doi
ctia hé thong, tir giai doan thiét ké, ché tao cho dén giai doan khai thac, bao dudng [38-
40].
Céc thong s6 RAMS theo tiéu chuan EN 50126 dugc tong hop trong cac Bang 1.1
-1.5.
Bang 1.1. Tong hop cac thong s6 do tin cay theo tiéu chuan EN 50126-1:2017

Thong sé Ky hiéu Pon vi
Cuong do hu hong Z(t), L Hu hong/thoi gian, quéng
duong, vong doi hé thong
Thai gian sir dung trung binh MUT Thoi gian, quang duong,
vong doi hé thong
Thai gian trung binh dan dén hu hong MTTF | Thoi gian, quing duong,
Quiéng duong van hanh trung binh dindén | MDTF vong doi hé thong
hu hong (d6i vai céc hang muc khong thé sira
chira)

Thoi gian trung binh giira cac lan hu hong MTBF Thoi gian, quang duong,
vong doi hé thong

Quing dudng van hanh giita cac lan hu MDBF
hong (P6i véi cac hang muc sira chira
duoc)
X&c suat hu hong F(t) Khong c6 don vi
Do tin cay (xac suat khong hong) R(t) Khong c6 don vi

Bang 1.2. Tong hop cac thong sb vé kha niang bao dudng
theo tiéu chuan EN 50126-1:2017

Thong sé Ky hiéu Pon vi
Thoi gian khéng str dung trung MDT Thoi gian, quéng
binh duong, vong doi hé
théng
Thoi gian/ Quang duong trung MTBM/MDBM Thoi gian, quéng
binh gitta c4c lan bao dudng duong, vong doi hé
théng
MTBM/MDBM, stra chita hoac | MTBM(c)/MDBM(c), Thoi gian, quang
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Thong sé Ky hiéu Pon vi
phong ngua MTBM(p)/MDBM(p) duong, vong doi hé
théng
Thoi gian trung binh dé bao MTTM Thoi gian
dudng
MTTM, stra chira hoac phong | MTTM(c), MTTM(p) Thot gian
ngua
Thoi gian trung binh dé khoi MTTR Thot gian
phuc
Pham vi hu hong FC Khong ¢6 don vi
Pham vi sura chira RC Khoéng c6 don vi

Bang 1.3. Tong hop cac théng s6 vé tinh san sang
theo tiéu chuan EN 50126-1:2017

Thoéng s6 Ky hiéu Pon vi
Tinh sin sang A () = MUT/(MUT+MDT) Khong c6 don vi
Vén co Ai
Dat duoc Aa
Su dung Ao

Tinh san sang cua doan xe

FA (= cac phuong tién san

sang / doan xe)

Khong c6 don vi

Kha nang duy tri ké hoach

SA

Khéng c6 don vi

Bang 1.4. Tong hop cac thong sb vé ngudn luc cung tng

theo tiéu chuan EN 50126-1:2017

Thong so Ky hiéu Pon vi
Chi phi van hanh va bao dudng 0&MC Tién
Chi phi bao dudng MC Tién
Gio cong bao duong MMH Thoi gian (gio)
Do tré vat tu va quan ly LAD Thoi gian
Thoi gian stra chita su ¢d Thoi gian
Thoi gian sta chira Thoi gian
Hoat dong ho trg bao dudng Khong ¢6 don vi
Nhan lyc cho viéc thay thé EFR Khoéng c6 don vi
Xac suat cac phu tiing thay thé trén thi truong khi | SPS Khong c6 don vi
can

Bang 1.5. Tong hop cac thdng sb vé do an toan theo tiéu chuan EN 50126-1:2017

Thong sé Ky hiéu Pon vi
Thoi gian trung binh gitra cac lan | MTBF(H) Thoi gian, quang duong,
hu hong nguy hiém vong doi hé thong
Thoi gian trung binh giira cac lan MTBSF Thoi gian, quang duong,
“hu hong an toan hé thdng” vong doi hé thdng
Ty I& nguy hiém H(t) Hu héng/thoi gian, quang
dudng, vong doi hé thong
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Thong sé Ky hiéu Pon vi
Xac suat hu hong lién quan téi an Fs(t) Khéng c6 don vi
toan
XA&c suit an toan chuc ning Ss(t) Khong c6 don vi
Thoi gian dé trg veé trang thai an TTRS Thoi gian
toan

Trén thyc té, tuy thudc vao diéu kién cy thé cua timg qubc gia, danh gia RAMS
¢6 thé duoc tién hanh theo nhiéu phuong phap va cong cu khac nhau [44-48, 50-57, 59-
60, 82-83]. Mot s6 phwong phap va cong cu co6 thé ké dén 1a FMEA (Failure Mode and
Effects Analysis - Phan tich hu hong va tac dong cia nod), FMECA (Failure Mode,
Effects and Criticality Analysis - Phan tich hu hong, tac dong va mic do nghiém trong),
FTA (Fault Tree Analysis - Phan tich cay hu hong), Failure Block Diagram Analysis
(Phan tich so d6 khéi hu hong), CCA (Cause - Consequence Analysis - Phan tich nguyén
nhan - hau qua), HAZOP (Hazardous Operability Analysis - Phan tich nguy hiém va kha
ning van hanh) v.v. Trong d6, mdi phuong phap lai doi hoi phai c6 cac thong sb dau
vao ciing nhu pham vi tng dung khac nhau. Do d6, can phai nghién ciru phuong phap
danh gia RAMS phu hop véi timg d6i tuong, diéu kién cu thé. Theo do, mét sé cong
trinh ¢6 lién quan dén danh gia RAMS dudng sit c6 thé ké dén nhu:

- Mahboob, Zio E [61], Park [66], Profillidis [67] d3 tp hop cac nghién ctru nhim
cung cép kién thirc toan dién vé RAMS trong linh vuc dudng sat hién dai; Gi6i thiéu
cach tiép can tich hop giita k§ thuat dudng sit, mo hinh hoa toan - thong ké, tiéu chuin
k¥ thuat va ca yéu t6 kinh té trong quan 1y hé thong. Tuy nhién, chua c6 phuong phap
cu thé phuc vu danh gia RAMS cho phuong tién duong sat, dac biét 13 phuong tién
duong sit d6 thi.

- Patra [65] cung cAp mot khung tich hgp RAMS va Life Cycle Cost (LCC) - Chi
phi vong doi - rd rét cho quan 1y bao dudng ha ting duong sit. Nghién ctru gitp ra quyét
dinh chién lugc bao dudng hiéu qua chi phi trong khi dam bao muc tiéu chat lwong dich
vu va an toan.

- Tzanakakis [69] cung cap kién thirc chuyén sau vé hanh vi dai han cia duong
ray, md ta chi tiét chirc nang cac thanh phan dudng ray, méi tuong tac gitta chiing va tac
dong khi chiu tai tir phuong tién dudng sat. Trong d6, ¢ su tich hop RAMS va phéin
tich LCC dé 1ap ké hoach bao dudng t6i wu d6i voi duong ray.

- Nissen [64] nghién ctru vé RAMS dbi véi ghi dudng sit. Trong d6, phat trién

m6 hinh LCC cho ghi dudng sat nham hd tro quan 1y va bao dudng tdi uu.
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- Hiraguri, lwata, Watanabe [58] xay dung phuong phap danh gia an toan va san
sang cho hé thong tin hiéu duong sit theo tiéu chuan RAMS. Nghién ciru nhan manh
viéc can bang giira 46 an toan va tinh san sang hoat dong, bang cach 4p dung céc tiéu
chuan RAMS qudc té va phan tich rii ro dé dam bao dap ung muc tiéu van hanh.

- Teshome [68] m6 hinh héa, phan tich do tin cdy va tinh sin sang ctia phuong
tién dudng sat c6 tinh dén phuong tién du phong lanh (du phong khéng tai) cho hé thong
duong sit Qudc gia Ha Lan.

Nhu vay, cac cong trinh nghién ciru vé RAMS d6i v6i phuong tién duong sat con
rat han ché, dic biét 1a véi phuong tién duong sat do thi. Chua c6 nghién ctru nao tich
hop day di RAMS cho phuong tién dudng sat do thi trong qua trinh khai thac.

1.2. TONG QUAN VE BANH GIA PO TIN CAY, TINH SAN SANG, KHA NANG
BAO DUONG VA AN TOAN CUA PHUONG TIEN DUONG SAT PO THI O
TRONG NUGC

1.2.1. Giéi thiéu tdng quat vé hé thong dwong siat d6 thi & Viét Nam

Puong st d6 thi & Viét Nam dang trong qua trinh phat trién, v6i trong tam 13 Ha
Noi va Thanh phdé Ho Chi Minh. Ca hai thanh phé déu co cac tuyén duong sit d6 thi
dang dugc xay dung va quy hoach.

Hé thong giao thong d6 thi TP. Ha Noi gdm 8 tuyén, trong d6 c6 2 tuyén da va
dang dugc xay dung 1a tuyén s6 2A Cat Linh - Ha Pong va tuyén s6 3 Nhon - Ga Ha
Noi. So d6 tong thé hé théng dudng sit d6 thi Ha Noi duoc thé hién trén Hinh 1.3 [24].

Hé thong giao thong d6 thi TP. H5 Chi Minh bao gom 8 tuyén, trong dé tuyén sd
1 Bén Thanh - Subi Tién méi duoc dua vao khai thac tir ngay 22/12/2024. So d6 tong
thé hé thong dudng st d6 thi TP. Ho Chi Minh thé hién trén Hinh 1.4 [24].
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Hinh 1.4. So d6 tong thé hé théng dudng sit do thi TP. H6 Chi Minh
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1.2.2. Gi6i thi¢u tong quat vé cac tuyén duong sit do thi da va dang xy dung

1.2.2.1. Tuyén dwong sdt dé thi Cat Linh - Ha Dong

Tuyén Metro s6 2A duoc thiét ké theo cong nghé ctia Trung Qudc, duong doi
khé 1.435 mm. Tong chiéu dai tuyén 1a 13,1 km, chay hoan toan trén cao véi 12 ga, ga
dau 1a Cat va ga cudi 1a ga Yén Nghia, Ha Pong [24]. Tuyén di dugc dua vao khai thac
tir thang 11 ndm 2021. Mét s6 théng sb co ban caa tuyén duoc tong hop trong Bang 1.6.
So db tuyén thé hién trén Hinh 1.5.

@

Ga CatLinh
GaLa Thanh
Ga Thai Ha

GaLang

Ga Thueng Dinh

GaVanh Dai 3

Ga Phing Khoang
Ga Van Quén

GaHa Déng

GaLaKhé

Ga Vimn Khé

Ga Yén Nghia

@
Hinh 1.5. So d6 tuyén duong sit d6 thi Cat Linh - Ha Pong

Pé hinh dung tong thé hon vé tuyén, dudi day 1a tong quan gidi thiéu vé cac hé
thng k§ thuat ha tang tuyén Cét Linh - Ha DPéng [24, 32-35].

a. Hé théng cung cdp dién kéo

Hé théng cung cap dién kéo tuyén Cét Linh - Ha Pong dugc thiét ké hién dai,
tuan tht tiéu chuan d6 thi hoa: cip dién 750 V DC bang ray thir 3, 7 tram dién kéo véi
chinh luu 24 xung giam hai, cap ngudn kép 22 kV bao dam du phong, cing SCADA
(Supervisory Control and Data Acquisition - Hé théng diéu khién giam sat, thu thap va
phan tich dit liéu). Cong nghé nay di ning luc cho khai thac 10 doan tau/gid va sin sang
mé rong (ldp siéu tu hodc pin) dé nang cao hiéu qua st dung ning luong trong twong
lai.

b. Hé thong cau can, dwong ray

Tuyén c6 chiéu dai 13,05 km (tinh tir ga Cat Linh dén Depot Phii Luong) véi
Depot Phii Luong c6 dién tich 19 ha. Nhin chung, tuyén Cét Linh - Ha Pong c6 dia hinh
doc phuc tap, véi nhiéu doan doc tir 12%o0 dén 35%o, dic biét 1a cac doan tiép can nha ga

va cau vugt duong giao thong 16n. Viéc sir dung tau dién kéo hién dai voi luc bam cao,
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diéu khién tu dong gitip dam bao an toan va hiéu qua chay tau ngay ca trén cac doan doc
l6m.

Hé thong ha tang tuyén Cat Linh - Ha Pong duoc thiét ké hién dai, dong bo va
ap dung nhiéu giai phap tién tién vé k§ thuit két cdu, chéng rung, chng dn va bén virng
lau dai. Viéc lya chon cau can lién tuc, ray khong ballast va ray han dai gitp ning cao
chét luong chay tau, giam chi phi bao dudng, phu hop véi yéu cau do thi hoa cao cia
Thu d6 Ha Noi.

c. Hé thong thong tin va tin hiéu

Hé thong thong tin - tin hiéu (Signalling & Communication) 14 bd phan then chét
trong van hanh an toan, tuy dong va hi¢u qua cho tuyén. Nhiém vu chinh gém: Diéu
khién, gidm sat va dam bao an toan chay tau. HO tro thong tin lién lac gitta trung tam
diéu do, doan tau va hanh khach. Cho phép van hanh tau ty dong murc d cao.

Hé thong thong tin - tin hiéu cta tuyén Cat Linh - Ha Pong tng dung cong nghé
CBTC (Communication-Based Train Control - Piéu khién tau dya trén thdng tin lién
tuc qua song vo tuyén) hién dai, dat chuin an toan cao nhat, bao dam kiém soat chit ché
hoat dong chay tau trong méi truong d6 thi. Hé théng ATS (Automatic Train
Supervision - Ty dong giam sat van hanh doan tau) c6 thé tu dong diéu chinh lich tau
chay theo luu lwong hanh khach, tranh tinh trang qué tai. Cho phép chay tau don khoi
linh hoat va rt ngin thoi gian gidn cach.

d. Hé théng nha ga

Tuyén c6 12 nha ga trén cao (elevated stations), khong c6 ga ngam. Tong sb ga:
12 ga trén cao, ¢6 mai che (trir depot). Mdi ga c6 2 ke ga bén, chiéu dai ke: 110 m, phuc
vu doan tau 4 toa. Mit bang ga gdm: tang ke ga (platform), ting ban vé (concourse), mai
che thép lop ton nhom. Cac ga déu dugc lién két truc tiép voi cau can bang khung giang
bé téng - thép, thi cong theo két cau tich hop cau - nha ga.

Hé thong nha ga tuyén Cét Linh - Ha Pong duogc thiét ké hién dai, dong bo, tdi
uu hoa khong gian do thi, ddm bao luu thong hanh khach thuén ti¢n, an toan va than
thién véi moi trudng. Sy tich hop giita kién tric truyén thong va cong nghé hién dai 1a
diém nhan trong thiét ké hé théng ga cua tuyén d6 thi du tién tai Viét Nam.

e. Trung tam diéu khién vin hanh

Trung tAm diéu khién van hanh OCC (Operation Control Centre) la trung tam
diéu khién tap trung, dugc dat tai Depot Phu Luong. O day tap trung toan b hé théng
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may chil diéu hanh tau, gdm cac bd phan: Piéu hanh chay tau (Train Dispatch), Diéu
hanh tin hiéu & SCADA, Diéu hanh thong tin hanh khach. Hé théng c6 kha ning mé
phong toan bo vi tri tau, kiém soat timg doan tau theo thoi gian thyc. Pay 1a noi tiép
nhan, theo doi va xur 1y tin hiéu tu dong tir toan bo tuyén: tau, thiét bj tin hiéu, dudng
ray, cau, tram ria tau ty dong, hé théng quan 1y tin hiéu ... H¢ théng tu dong rtra tau,
camera giam sat, cam bién lién tuc g tin hiéu vé OCC dé kiém soat chét luong va van
hanh hi¢u qua.

1.2.2.2. Tuyén dwong sdt dé thi Bén Thanh - Suéi Tién

Tuyén duong sat d6 thi Bén Thanh - Sudi Tién dugc thiét ké theo cong nghé cua
Nhat Ban 1a duong d6i, kho duong 1.435 mm. Téng chiéu dai 19,7 km trong d6 ¢6 17,1
km di trén cao (cu can) va 2,6 km di ngam. Toan tuyén cé 14 ga, trong d6 c6 11 ga di
trén cao tir ga Van Thanh dén ga Sudi Tién (17,1 km) va 3 ga di ngdm tir ga tir ga Bén
Thanh dén ga Ba Son (2,6 km) [24]. Tuyén duong sat do thi Bén Thanh - Sudi Tién méi
dugce dua vao khai thac tir ngdy 22/12/2024. Mot s6 thdng sé co ban caa tuyén duoc
tong hop trong Bang 1.6. So d6 tuyén dudng sat d6 thi Bén Thanh - Sudi Tién thé hién
trén Hinh 1.6.

High-tech

Park Suoi Tien

Park Suoi Tien
Station

Thu Duc
Van Thanh Park

Ben Opera BaSon
Thanh House Shipyard

(Long Bio* ,

Tan Cang Binh Thai

Thao Dien
Phuoc Long

Rach Chiec

Hinh 1.6. So do tuyén duong sat d6 thi Bén Thanh - Sudi Tién

1.2.2.3. Tuyén dwong sdt dé thi Nhon - Ga Ha Néi

Tuyén duong sat d6 thi Nhon - Ga Ha Noi dugc thiét ké theo cong nghé cua Phap,
duong doi, kho duong 1.435 mm. Tong chiéu dai 12,5 km, véi 8,5 km dudng sét trén
cao (cau can) tir Nhon dén Cau Gidy va 4,5 km di ngam tir Cau Gidy dén ga Ha Noi.
Toan tuyén c6 12 ga, trong d6 c6 8 ga di trén cao tir ga Nhon dén ga Cau Giay va 4 ga
di ngam tir ga Kim Ma dén ga Ha Noi [24]. Poan trén cao di bat dau duogc khai thac tir
ngay 08/8/2024. Poan di ngam tir ga s6 9 dén ga s6 12 (Kim Ma - Ga Ha Noi) s& dugc

thi cong va dy kién dua vao khai thac cudi nim 2025. Mot s6 thdng sé co ban cua tuyén
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dugc tong hop trong Bang 1.6. So dd tuyén duong sat d6 thi Nhon - Ga Ha Noi thé hién
trén Hinh 1.7.
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Hinh 1.7. So dd tuyén duong sat d6 thi Nhon - Ga Ha Noi

1.2.3. Giéi thiéu tong quat vé phwong tién trén cac tuyén dwong sit do thi
da va dang xay dung

1.2.3.1. Phuwong tién dwong sat dé thi tuyén Cdt Linh - Ha Péng

CAu hinh doan tau tuyén Cat Linh - Ha Pong gom 4 toa xe, trong d6 co 2 toa
dong luc 2 toa xe kéo theo dugc b6 tri nhu sau: Te- M + M - Tc (trong do Tc: 1a toa xe
kéo theo c6 budng 1ai, M: 1a toa xe dong luc). S6 lugng doan tau la 13 doan véi tong sb
52 toa xe, trong d6 €6 26 toa dong luc va 26 toa kéo theo. Mot s6 thdng sé co ban cua doan

tau duoc tong hop trong Bang 1.6. Cau hinh doan tau duoc thé hién trén Hinh 1.8 [24].

:
i

{ | Tet MO M1 Tc2
|

Hinh 1.8. C4u hinh doan tau tuyén Cat Linh - Ha Dong
1.2.3.2. Phuwong tién dwong sat dé thi tuyén Bén Thanh - Suéi Tién

0

Poan tau gom 3 toa Xe ¢6 cau hinh nhu sau: Mc - T - Mc. S6 lugng doan tau la 17
doan vai tdng sb 51 toa xe, trong d6 co 34 toa dong luc va 17 toa kéo theo. Téc do khai
thac toi da ciia doan tau 1a 80 km/h trong dudng ham va 110 km/h trén cao. Mot s6 théng
s6 co ban cua doan tau dugc tong hop trong Bang 1.6. Cau hinh doan tau tuyén Bén

Thanh - Sudi Tién duoc thé hién trén Hinh 1.9.
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Hinh 1.9. C4u hinh doan tau tuyén Bén Thanh - Sudi Tién
32




1.2.3.3. Phuwong tién dwong sat dé thi tuyén Nhon - Ga Ha Néi

Doan tau gdm 4 toa xe ¢6 cau hinh nhu sau: + Mc - M - T - Mc + (Hinh 1.10). Trong
d6 ky hiéu:

+ PAau ddm moc ndi tu dong;

- Pau ddm moc ndi ban vinh ctru;

Mc: Toa xe dong luc c6 cabin;

M: Toa xe dong lyc khong co cabin;

T: Toa xe kéo theo.

Trong giai doan dau, sé lugng doan tau 1a 10 doan véi tong sé 40 toa xe, trong
d6 c6 30 toa dong luc va 10 toa kéo theo. Trong giai doan tiép theo, khi luu lugng giao
thong tang sé s dung doan tau 6 toa. Tbc do doan tau: tbe do tdi da 80 km/h, toc do

trung binh 35 ~ 40 km/h. M6t sb théng s co ban cta doan tau duge tong hop trong

Bang 1.6.

Mc1 M

Hinh 1.10. Cau hinh doan tau tuyén Nhon - Ga Ha Noi

da va dang xay dung ¢ Viét Nam

Bang 1.6. Tong hop mot sb thong sb co ban cua cac tuyén dudng sit do thi

T Thong sb Cat Linh - Nhon - _ Bén Thanh
Ha Pong GaHaNdi | - Sudi Tién
1 | Nudc xay dung Trung Qudc Phap Nhat Ban
2 | Kho duong, mm 1.435 1.435 1.435
3 | Chiéu dai tuyén, km 13,1 13,0 19,7
3.1 | Trén cao 13,1 8,5 47,1
3.2 | Ngam 0 45 2,6
4 | S6 lugng ga 12 12 14
4.1 | Trén cao 12 8 11
4.2 | Ngam 0 4 3
5 | Phuong thtc cap dién Ray thir ba Ray thir ba Trén cao
6 | CAu hinh doan tau Tc-M-M-Tc Mc-M-T-Mc Mc-T-Mc
7 | Cong thirc truc toa xe dong luc Bo - Bo Bo - Bo Bo - Bo
8 | Tai trong truc, tin/truc 14 14,5 14
9 | Toc do thiét ké, km/h 80 80 110/80
10 | Chiéu dai doan tau, mm 79.800 78.270 60.000
11 | Ché d6 van chuyén 16n nhat, 1358 1314 930
hk/doan tau
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T Thong sb Cat Linh - Nhon - _ Bén Thanh
Ha Dong Ga Ha Noi - Suoi Tién
12 | Gia chuyén hudng Lo xo khong Lo xo khdong | Lo xo khong
khi khi khi
13 | Pong co dién kéo (DCHK) Khong dong | Khéng dong | Khong dong
b6 3 pha b6 3 pha b6 3 pha
14 | Cong suat DPCDK, kW/dong co 190 200 165

1.2.4. Téng quan vé danh gia dd tin cdy, tinh sin sang, kha ning bao duéng
va an toan ciia phwong tién dwong sat do thi & Viét Nam

Nhu d3 trinh bay & trén ¢ cac nudc tién tién co dudng sit phat trién, viée danh
gid RAMS ciia hé thong dudng st néi chung va dudng sat do thi noi riéng ludn dugc
dac biét coi trong va duogc thuc hién mdt cach bai ban thong qua cac tiéu chuan, quy
trinh. Panh gia RAMS ludn duoc coi trong va 1a mot phan bét budc tai cac dy 4n DSPT.
O Viét Nam, cac nghién ctu vé van dé nay con kha han ché va hau nhu chua duoc quan
tam mot cach dung muac, mac du ciing da c6 mot sd van ban quy dinh [29-30, 36-37].
Tuy nhién, hién nay, chua c6 mgt don vi nao trong nudc du kha ndng dé thuc hién cong
tac danh gia RAMS cho cac du an PSPT dang trién khai ma hoan toan phai thué cac
don vi nudc ngoai. Mat khac, viéc danh gid RAMS ciing méi chu yéu duoc thuc hién
trong qua trinh d4u thau, thiét ké, ché tao ma chua thuc hién duoc trong qua trinh khai
thac.

Vé mat phap 1y, Luat duong sat s6 95/2025/QH15 dugc Qudc hoi ban hanh ngay
27 thang 6 nam 2025, c6 hi¢u luc tor ngay 01/01/2026 [36]. Luat c6 4 chuong. Trong
didu 52 “Quan 1y an toan dudng sat”, muc 6 “Quan ly an toan hé théng dudng sat” ghi
ro:

a) Puong sit tbc do cao, duong sit cip I, duong sit d6 thi xdy dung méi hodc
nang cap trude khi dua vao khai thac phai dugc danh gia, chting nhan an toan hé thng.
Chu dau tu dy an phai Iya chon don vi tu van doc 1ap véi cac don vi tu van dy 4n, nha
thau thi cong x4y dung, cung cap thiét bi ciia du an dé t6 chirc dénh gia, chirng nhan an
toan hé théng;

b) Pudng sit tdc d6 cao thude ddi tuong duge bao vé nhu cong trinh quan trong
lién quan dén an ninh qudc gia, phai c6 quy trinh van hanh, bio dudng hé thong quén ly
an toan nghiém ngit do co quan quan 1y, van hanh xay dung, trinh B6 Xay dung quyét

dinh;
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¢) T6 chuc, doanh nghiép quan 1y, van hanh, khai thac duong sat phai xay dung,
cong bd cong khai va duy tri hé théng quan 1y an toan van hanh.

V& mit tiéu chuan, hién nay ¢ Viét Nam méi c6 duy nhat mét tiéu chuan sau day
(dugc dich tir Tiéu chuan chau Au). TCVN 10935-1:2015, Ung dung dudng sit - Quy
dinh va chimg minh d9 tin cay, tinh sin sang, kha ning bao dudng va do an toan (RAMS)
- Phan 1: Céc yéu cau co ban va quy trinh chung, Tiéu chuin Qudc gia [37]. Tiéu chuin
nay hoan toan tuong duong véi tiéu chuan EN 50126-1:1999 (tuy nhién, hién tai, tiéu
chuan EN 50126-1:1999 di dugc thay thé bang tiéu chudn EN 50126-1:2017 nhu da
trinh bay tai Muc 1.1). Mic du vy, cac tiéu chuan chi dua ra cac khai niém, chi dan
chung ma khong ¢6 cac phuong phap va quy trinh cu thé dé thuc hién danh gia RAMS
cho bSDT.

Vé mit khoa hoc, 1y thuyét do tin cay la mén khoa hoc duwgc tng dung trong
nhiéu linh vuc khac nhau [2-4, 6-8, 25-27, 42-43, 61-76, 89-100], trong linh vuc k¥
thuat, Iy thuyét do tin cay noi chung va RAMS noéi riéng duoc tng dung cho hai giai
doan: Giai doan thiét ké va ché tao san pham; Giai doan khai thac san pham.

Déi v4i phuong tién duong sat do thi (doan tau metro), viéc danh gia RAMS da
dugc cac nha thau thuc hién xong, duoc tu van doc 1ap tham dinh va cho phép dua vao
khai thac. Khi phuong tién duoc dua vao khai thac, don vi sir dung can tiép tuc danh gia
RAMS trong sudt qua trinh khai thac (cho dén hét vong doi cia san pham) mot cach
thuong xuyén lién tuc. Viéc danh gia RAMS trong qua trinh thiét ké ché tao san pham
va trong qua trinh khai thac Ia hai giai doan khac nhau, do d6 khdng thé ké thira RAMS
trong qua trinh thiét ké cho qua trinh khai thac (di liéu qua kht s& chi mang tinh chat
tham khao).

O mdi qudc gia van d& nay dugc tién hanh theo cac phuong phap va cach tiép
can khac nhau. O Viét Nam day 1a van dé hoan toan méi mé, vi vay can nghién ctu dé
xay dung duoc phuong phap va quy trinh cho cac ddi teong cu thé, khai thac trong cac
diéu kién cy thé. Mic du vay, van c6 mot sd cong trinh nghién ctru trong nude 14 co so
dé danh gia RAMS cho hé thong DSDT néi chung va phuong tién DSDT noi riéng nhu:

- Péi véi ddnh gid dp tin cdy va an toan cho dwong sit Quic gia:

+ Tac gia DS Pirc Tuin cing cong su da c6 cac nghién ciru vé& danh gia do tin
cdy cua dau mdy trong qué trinh khai thac trén duong sit Viét Nam. Trong d6, da phan
tich, danh gia do tin cay cua nhiéu chung loai dau may tu dir liéu khai thac thuc té [12-
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15, 22, 28]; danh gia d6 tin cdy ctia ddu may tu cach 1a mot hé thdng k¥ thuat phirc hop
[16-19, 21]; danh gia hao mon va dd tin ciy cua céac chi tiét va két cdu trén dau may
[20].

+ Céc tac gia Nguyén Puc Toan, P Puc Tuan di xay dyng phan mém dénh gia
céc chi tiéu do tin cdy ctia phan tir va hé théng dau may, toa xe trén co s ngdn ngit 1ap
trinh matlab [11].

+ Céc tac gia Tran Vian Hiéu, DS Puc Tuin di c6 nhitng khao sat, phén tich su
c¢b va tai nan giao thong dudng sit & Viét Nam [5]. Trong d6, da tién hanh thu thap va
xtr 1y sb liéu thong ké vé sy c¢b va tai nan giao thong dudng sit trong nhitg nim gan
day, tir d6 xac dinh dugc cac chi tiéu cu thé vé trd ngai chay tau va tai nan giao théng
duong sit.

- Péi vdi dinh gid dé tin cdy ciia doi twong NI chung trong qua trinh khai
thac:

+ Tac gia P Puc Tuin chil yéu tng dung 1y thuyét do tin cdy trong qua trinh
khai thac san pham. Cu thé 14 dé danh gia do tin cy va tudi bén cua chi tiét may, may
va phuong tién trong qua trinh khai thac [23-25].

+ Téc gia Phan Vian Khoi cung cap khung 1y thuyét nén tang cho danh gia do tin
ciy cua cac hé thong k¥ thuat, dic biét trong nén tang k¥ thuat co khi [6].

+ Téc gia Nguyén Hiru Loc cha yéu ting dung 1y thuyét d tin cay trong qua trinh
thiét ké san pham. Cu thé 1a dé thiét ké va phan tich hé thong co khi theo d6 tin cay [8].

Nhu vay, van chura c6 mot cong trinh trong nudc ndo nghién ctiru danh gia RAMS

cho hé théng DSPT néi chung ciing nhu cho phuong tién DSPT néi riéng.
KET LUAN CHUONG 1

1. O cac nude Chau Au viée danh gid RAMS cua hé thong duong sit noi chung va
duong sit d6 thi néi riéng dwoc thuc hién théng qua tiéu chuan EN 50126 hodc tiéu chuan
qudc t& (IEC 62278). Mit khac, viéc danh gia RAMS & cac nudc ngoai chau Au co ban
cling déu can ctr vao hai tiéu chuan nay.

2. O Viét Nam, mic du da 6 cac co s phap Iy bude dau vé van dé danh gia RAMS
cho duong sit d6 thi nhu Luét dudng sat 2025 va Tiéu chudn TCVN 10935-1:2015, nhung
do hé thong duong sat d6 thi méi duge dua vao khai thac nén chua c6 mot tng dung nao
trong thuc té dbi véi phuong tién, dic biét 13 trong qua trinh khai thac.

3. Cho dén nay, cic cong trinh nghién ciru vé danh gia RAMS cho hé thong PSPT
n6i chung ciing nhu cho phuong tién PSPT néi riéng con rat han ché. Vi vay, can thiét phai
thiét 1ap phuong phap, xay dung quy trinh va phan mém phuc vu cho viéc gia RAMS ciia
phuong tién dudng sat d6 thi trong qua trinh khai thac.
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CHUONG 2
CO SO PANH GIA PO TIN CAY, TINH SAN SANG,
KHA NANG BAO DUONG VA AN TOAN CUA PHUONG TIEN
PUONG SAT PO THI TRONG QUA TRINH KHAI THAC

2.1. CO SO PANH GIA PO TIN CAY, TINH SAN SANG, KHA NANG BAO
DUGNG CUA PHUONG TIEN DPUONG SAT DO THI

2.1.1. Phén chia hé théng dwong sit do thi thanh cAc phin hé

Ly thuyét do tin cay va thong ké toan hoc 1a khoa hoc tong quat, cé thé eng dung
trong nhiéu linh vuc khac nhau. Trong linh vuc co khi néi chung va phuong tién duong
sat noi riéng, ly thuyét nay duoc ting dung dé danh gia do tin cay déi vai phan tir va hé
théng maot cach cu thé, tay thudc vao muc tiéu nghién ciu. Theo d6, néu coi toan b hé
théng duong sat do thi néi chung va ¢ Viét Nam noi riéng 1a mot hé thdng k¥ thuat phirc
hop, thi c6 thé phan chia n6 thanh cac phan hé cap 1, cap 2, cap 3, v.v. So d6 phan chia

thanh cac phan hé cip 1 va cap 2 duoc thé hién trén Hinh 2.1.

| Hé thong dwong sit do thj Viét Nam |

/// —~—
/)/ T
_—
Hé thong BSDT TP. Ha Nbi Hé thong BSDT TP. HCM
(Phéan hé c?xp 1) (Phén hé cép 1)

[
| |
| |

|
| |

Tuyén 56 1 Tuyén s0 i Tuyén son Tuyén 56 1 Tuyén s6 7 Tuyén sbn

(Phan hé cap 2)

(Phan hé cap 2)

(Phan hé cap 2)

(Phan hé cap 2)

(Phan hé cap 2)

(Phan hé cap 2)

Hinh 2.1. So d6 phan chia hé thong duong sat do thi thanh cac phan hé cap 1, cap 2
Néu xét rieng mot tuyén duong sit d6 thi, nam gitta hai ga dau va cudi, thi no
duogc coi 1a mot hé théng phitc hop don chire nang hoat dong lién tuc theo thoi gian va
roi rac trong khong gian. Khi d6, mot cach twong d6i, né c6 thé duoc phan chia thanh
cac phan hé sau day: 1. Phan hé cau, ham; 2. Phan hé duong sat; 3. Phan hé phuong tién
(doan tau metro); 4. Phan hé cung cap dién; 5. Phan hé tin hiéu, thong tin; 6. Phan hé

nha ga, v.v. So d6 phan chia thanh cac phan hé cap 3 duoc thé hién trén Hinh 2.2.
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Tuyén DSDT thi i
(Phén hé cap 2)

Phan hé Phan hé duong st Phén hé phueong tién Phan hé Phan hé
cau, him (dwong ray) (doan tau metro) cung cép dién tin hidu, théng tin o0 e
(Phan hé cap 3) (Phan hé cap 3) (Phén hé cap 3) (Phan hé cap 3) (Phan hé cap 3)

Hinh 2.2. So d6 phan chia hé théng dudng sit do thi thanh cac phan hé cip 3
Viéc phan mét hé théng thanh cac cac phan hé hoan toan c6 tinh chit twong ddi,
n6 phu thudc vao muc dich nghién ciru cu thé do bai toan ban dau dit ra. Doi véi phuong
tién duong st do thi (doan tau metro) cé thé dugc phan chia thanh 6 phan hé nhu sau:
1. Phan hé than xe; 2. Phan hé bo phan chay; 3. Phan hé truyén dong; 4. Phan hé thiét bi
ham; 5. Phan hé diéu khién; 6. Phan hé thiét bi phu. So d6 phéan chia phuong tién dudng

sat d6 thi (doan tau metro) thanh cac phan hé cap 4 dugc thé hién Hinh 2.3.

Phén hé phuong tién

(doan tau metro)

(Phan hé cap 3)

Phan hé than xe Phan hé Phan he Phén hé Phéan hé Phén hé
(Phan hé cép 4) bd phén chay truyén dong thiét bj ham didu khién thiét bi phu
(Phén hé cap 4) (Phan hé cép 4) (Phén hé cap 4) (Phan hé cap 4) (Phan hé cap 4)

Hinh 2.3. So do phan chia phuong tién duong sat d6 thi thanh cac phan hé cap 4

2.1.2. Phéin chia phuong tién dwong sit do thi thanh cac phan hé, tiéu phén
hé va phan tir

Theo ho so k¥ thuat, phuong tién duong sat do thi (doan tau metro) tuyén Cat
Linh - Ha Dong bao gém 16 hé théng. Dé thuan tién cho qua trinh nghién ctru, da rat
gon thanh thanh 6 phan hé, tir &6 phan chia thanh 16 tiéu phan hé va 89 phan tir. So d6
rit gon thé hién trong Bang 2.1.

Bang 2.1. Phan chia doan tau metro tuyén Cat Linh - Ha Pong

thanh cac phan h¢, c4c tiéu phan hé va cac phan tir

1T Cac Phan hé T ‘ Cac Tiéu phan hé ‘ 1T ‘ Céc Phan tur
PH1 Phan hé than xe
TPH1.1 Than tau va trang tri ni that
PT1.1.1 Than tau
PT1.1.2 Trang tri n6i that
TPH1.2 Thiét bi dudong xuyén sudt
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T Cac Phan hé TT Céc Tiéu phan hé TT C4c Phan ta
PT1.2.1 Thiét bi duong xuyén sudt
TPH1.3 Thiét bi moc tau va giam x6c
PT1.3.1 Thiét bi moc ndi ban tu dong
PT1.3.2 Thiét bi moc péi ban vinh ctru kém
ong long
PT1.3.3 Thiét bi moc ndi ban vinh ciru kém
bd giam xdc
PT1.34 Thiét bi méc ndi béan ty dong trung
] gian
TPH1.4 Hg thong ctra thoat hiém khan cép
PT1.4.1 Ctra thoat hiém khén cip
PT1.4.2 Thang thoat hiém
TPH1.5 Hé thdng cira héng khoang khéch
PT1.5.1 Hé thong cira hong khoang khéch
TPH1.6 Hé¢ thong cira hong budng lai
PT1.6.1 Hé théng cira hong budng 14i
PH2 Phén hé bo phan chay
TPH2.1 Gié chuyén hudng
PT2.1.1 Khung gia
PT2.1.2 Cap banh xe
PT2.1.3 Té hop dau truc
PT2.1.4 H¢ 10 x0 hop truc
PT2.1.5 Hg 10 xo trung wong
PT2.1.6 Thiét b kéo dan
PT2.1.7 Linh kién hdm co ban
PT2.1.8 Hop banh rang
PT2.1.9 Khép ndi truc
PT2.1.10 Ang ten bo phat dap va bd phan
gat bo chudng ngai vat
PT2.1.11 | DéIlp dat bo 1ay dién va phy kién
PT2.1.12 Cép, quang an toan
PT2.1.13 Cam bién téc do
PH3 Phan hé truyén dong
TPH3.1 Hé théng kéo din va phanh dién
PT3.1.1 Tu dién cao ap loai TPQ86L
PT3.1.2 Bo bién tan kéo din loai TGN53H
PT3.1.3 Hop dién tro phanh loai TR8074
PT3.14 B¢ dién khang loc song loai
LKDG-2x420A-5mH-A
PT3.1.5 Tu céu chi thanh cai loai TPK79F
PT3.1.6 Tua méy cét nhanh thanh cai
TDG3C
PT3.1.7 Bo diéu khién 14i tau loai
S353CC.028
PT3.1.8 Bo gom dong
PT3.1.9 Pong co kéo dan khong ddng bo
loai YQ-190-21
PT3.1.10 Thiét bj tiép dat
PH4 Phan hé thiét bi ham
TPH4.1 Hé théng ham khi va cap khi
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T Cac Phan hé TT Céc Tiéu phan hé TT C4c Phan ta
PT4.1.1 Hé thong cap khi
PT4.1.2 B¢ loc kém thoat nude 3/4”
PT4.1.3 B6 phan diéu khién ham
PT4.1.4 Két cAu mo dun ham
PT4.1.5 Van xa gi6 chdng truot
PT4.1.6 B6 cam bién tdc do (chdng trugt)
PT4.1.7 Van diéu chinh d cao
PT4.1.8 Van chénh léch ap suat
PT4.1.9 B6 phén ham gudc
PT4.1.10 Khoa van thoét khi kiéu tiép diém
5y 7 dlén 7
PT4.1.11 DAu cudi bao vé he théng ham,
ong mem
PT4.1.12 Van nha ham
PT4.1.13 Pdng hd do ap sut kim doi
PT4.1.14 Lo xo khong khi
PT4.1.15 B6 loc bui
PH5 Phan hé diéu khién
TPH5.1 Diéu khién va giam sat
PT5.1.1 B6 hién thi HMI
PT5.1.2 Module I3p tin hiéu REP
PT5.1.3 Module diéu khién tau VCMe
PT5.1.4 Module ra/vao Digital DXMel,2
PT5.1.5 Module vao Digital DIMe1,2
PT5.1.6 Module ghi nhé EDRM
PT5.1.7 Module vao/ra Analog AXMe
PT5.1.8 B hién thi MMI
PT5.1.9 Nt 4n tin hiéu
PT5.1.10 Module tin higu
PH6 Phan hé thiét bi phu
TPH6.1 Heé théng nguén dién phu trg
PT6.1.1 Ngudn dién phu tro (SIV)
PT6.1.2 Tu cao ap phu trg
PT6.1.3 Tii cap dién mé rong
PT6.1.4 Tu ciu dao tiép dét
PT6.1.5 Ac quy
PT6.1.6 B nghich luu thong gi6 khan cap
TPH6.2 Heé thng diéu hoa
PT6.2.1 Té méy diéu hoa toa khach
PT6.2.2 Bo thong gi6 budng lai
PT6.2.3 Quat gié hudng tim
PT6.2.4 Thiét bi bao vé an toan
TPH6.3 Hé thong dién budng lai
PT6.3.1 Ban lai tau
PT6.3.1 Ta diéu khién
PT6.3.1 Ti tong hop
PT6.3.1 Man hinh bén trai
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‘ T ‘ Cac Phan hé T Cac Tiéu phan hé T Cac Phin tur

PT6.3.1 Man hinh bén phai
PT6.3.1 Pén chiéu trude
PT6.3.1 B¢ gat nude

TPH6.4 Ha thong dién khoang khach
PT6.4.1 Chiéu sang khoang khach
PT6.4.2 Thiét bj hé thdng phat thanh toa xe
PT6.4.3 Deén bao phia ngoai toa xe
PT6.4.4 Thiét bi du ndi didu hoa
PT6.4.5 Ta diéu khién dién
PT6.4.6 Tu diéu khién diéu hoa

TPH6.5 Hé théng phat thanh doan tau
PT6.5.1 T hop thiét bi hé théng
PT6.5.2 Piu ndi dién

TPH6.6 Thiét bi thong tin v6 tuyén
PT6.6.1 Gidi thiéu MDT-300
PT6.6.2 Két cau co ban
PT6.6.3 May chinh
PT6.6.4 Hop diéu khién
PT6.6.5 Ang ten

Tuy theo ciu tric va chitc ning cua hé thong s& co cac phuong phap dénh gia do
tin cdy khac nhau. Dudi day trinh bay co s& danh gia do tin ciy cua cac loai phan tir va
hé théng.

2.1.3. Co sé danh gia do tin cdy cia phan tir
2.1.3.1. Co s¢ danh gid d tin cdy cua phan tir hu héng dét ngét
a. Co s6 danh gia do tin cdy ciia phan tie hu hong dot ngét khong phuc hoi

Do tin cay cua phan tir hu hong dot ngot khéng phuc hoi duoc dic trung boi cac
ham: f(t)- ham mat d6 phan bé thoi gian lam viéc téi hong; Q(t) - ham xéc suat

hong; P(t) - ham xéc sudt lam viéc khong hong (ham tin cay); A(t) - ham cuong do

Db thi biéu dién mdi quan hé téng quat gitra cac ham noi trén duoc thé hién trén
Hinh 2.4 [6, 25, 95, 98].

Ham mat o phan b xac suat thoi gian 1am viéc dén khi hong (tudi tho) caa phan
tir c6 thé tuan theo nhiéu quy luat phan bé khac nhau, cac phan bé thuong duoc sir dung
nhat bao gém: Phan bé chuan, Phan bé logarit chuan, Phan bé mi, Phan bé gamma,
Phan bd Weibull, Phan bé Rayleigh va Phan bé Maxwell.

Biéu thirc cac ham f(t), Q(t), P(t) twong tng véi cac quy luat phan b khac nhau
duoc cho trong Bang 2.2 [6, 25].
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U I If(ndr =0(1)

0

S, = | f(eit =Py
0

O =F(O)A

1.0
0,5

0/

P(r) A

Me)h

0/

Hinh 2.4. Quan hé t6ng quat gitr

-

a cac ham f(t), Q(t), P(t) va A(t)

Bang 2.2. Biéu thirc cac ham f(t), Q(t), P(t) twong (ng voi

cac quy luat pha

n bb khac nhau

TT Thong s6 | Biéu thurc
1 Phan b chuan
1.1 Ham mat do phan b xac suat _a)?
am mat do phén bo xac sua fy =L exp{—(t 2) }md@o
o2 20
1.2 Ham phan b xac suét o (t-a
(Ham xac suat hong) QM) =F(t)= (D(Tj
1.3 | Ham xéc suét lam viéc khong héng ~ t-a
(Ham tin cay) P(Y) _1_(1)(7)
2 Phan bd logarit chuan
2.1 Ham mat d6 phan b Int—Int.
f(t):;exp _w ,
XUmt\/E 2O-Int
t>0
2.2 Ham phan b xac suat -
p Q(t)zF(t)z@{lnt Intoj

O-Int

2.3 Ham tin ca

a ay P(t):l—d{lntg Intoj

Int
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TT Théng s6 | Biéu thuc
3 Phan bd mii
3.1 Ham mat @6 phan bo f(t)=Aexp(-At), t=0
3.2 Ham phan bd xac suat Q(t) = F (t)=1-exp(-At)
3.3 Ham tin cay P(t)=exp(—At)
4 Phan b6 gamma
4.1 Ham mat d phéan bé "
ammatdop ° f(t)=— 4 X", Vi x>0, 1>0;
1"(77)
n>0,
4.2 Ham phan bd xac suat Lo
P Q) = F ()= [ -4t
o [ (n)
\ - A t n
4.3 Ham tin cay P(t)=1- I A Wl At
()
5 Phan b4 Weibull
5.1 Ham mat do phan b t—t )
f (t) - ( m|n )a_l exp |:_($n)
B
t.,=20x>t . ;a>0,8>0
5.2 Ham phan b xac suat (t—t,)"
Q(t)=F(t)=1-exp| —~——
p
5.3 Ham tin cay t—t_ )"
P(t)=exp (=t )
B
6 Phan b Rayleigh
6.1 Ham mat d6 phan bo t t2
f)=—exp| ——— |, t>0,0, >0
6.2 Ham phan bo xac suat o
Q(t)=F(t)=1-exp| - 1 1>0
20r
6.3 Ham tin cay t2
P(t)zexp[—2 2}
7 Phan b Maxwell
7.1 Ham mat d6 phan b
f(t)= —exp , t>0
7.2 Ham phan b xac suat ) t2
7.3 Ham tin c4
4 4 P(t)=1- \/5 L It exp{ }dt
V4 207

Thoi han lam viéc gamma phan tram
Thoi han lam viéc khong hong (tudi tho, tudi bén) gamma phan tram la khoang

thot gian lam viéc ma ¢ d6 phan tir chua bi hong vai mot xac suat cho trudc 1a gamma
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(y), tinh bang phan trim (%), duoc ky hiéu 14 t,»,; va dugc xac dinh tir biéu thic [6, 25,
91, 94].

[e'e]

to, = [ T (t)=7% (2.1)

L,

Chu ¥ ring y=1-F (ty) , trong d6 t, 1a phan vi cAp 7 cua ham phan b tudi tho.
Thoi han 1am viéc trung binh dén khi hong chinh 13 tudi tho gamma 50%. So dd xac
dinh thoi han 1am viéce (tudi tho) gamma phan trim thé hién trén Hinh 2.5 [6, 25, 91,
94].

f(@)
S, = 9% = 75%
1-9)%=25% A)
b4 NS
s
\ A/ :
Y Jﬁgl?/ /f (@)
N7
//I/? s 4 /, / 4 t
P L7504 @ = Lisou,
1’0 [ I
0,75 A
05 F———— e Nttt e
| P(2)
025F———— e
0 ' t
{

br=r59 Ly=50%
Hinh 2.5. So dd xac dinh thoi han 1am viée (tudi tho) gamma phan trim
b. Co s¢ danh gid dé tin cdy cua phan tiz hw hong dét ngét cé phuc hoi
So d6 biéu dién qua trinh lam viéc va qua trinh phuc hdi cua cac phan tir duoc
thé hién trén Hinh 2.6 [6, 25, 91, 94].
Céc khoang thoi gian 1am viée cta cac phan tir trong tng 1a:
Phan tir thir 1: t,t,,..., b,

Phan tir thir 2: t,,,t,,,...,t

ASERLE

Phan tir thir i : t t,,...t

sy Gjaees

Phan tir thir n: t ,t .t

N S
Tuong tu nhu vay cac khoang thoi gian phuc hdi clia cac phan tir twong tng 1a:
Phén tir thtt 1: 7,5, 7,507, e
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Phan tir thtr 2: Toys Toprens Tojrees

Phan tir thi i : Tigs Tigsens Tijrone

13M ha 2, via g,
t 2] P 22 . )i
2 5 oz, 2 g, - | g, i GrZ7z;, >
......... [Tn e rT
i T il ZZZZ, lp 2z, ii M—»
0 t ............ o t .............. e e
n ol w | g7, hi g .
0 t t+At
At
! ) }
| r(t + Ap)

Hinh 2.6. So db cac khoang thoi gian 1am viéc va khoang thoi gian phuc hoi

trong do:

r(t) - s6 lugng phan tir bi hong trudc thoi diém t;

r(t + At) - s6 luong phan tir bi hong trude thoi diém (t + 47).

Cac tham s6 do tin cay cia phan tdr hu hong dot ngot cé phuc hoi
tuong tng véi quy luat phan bé mi thé hién trong Bang 2.3 [6, 25, 91, 94].

Bang 2.3. Cac tham sb db tin cay caa phan tir hu hong dot ngot cé phuc hoi

tuong tng véi quy luat phan bé mi

TT Théng sb Biéu thirc

1 | Ham mat do phan bo thoi gian lam viéc gitra cac f (t) = Aexp(-At)
lan hong

2 | Ky vong toan hoc thoi gian lam viéc gitra cac lan a,
hong

3 | Phuong sai thoi gian lam viéc giira cac lan hong ol

4 | Do léch chuan thoi gian lam viéc giira cac lan hong o,

5 | Hé sb bién dong thoi gian lam viéc giira cac 1an v,
hong

6 | Cuong do hong P 1

a(t)

7 | Ham mat do phan bé thai gian phuc hoi f(r) = Aexp(—Ar)

Ky vong toan hoc thoi gian phuc hoi a
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TT Thong so Biéu thuc
9 | Phuong sai thoi gian phuc hoi o’
10 | Do léch chuan thoi gian phuc hoi o,
11 | Hé sé bién dong thoi gian phuc hdi v,
12 | Cudng do phuc hoi 1
"Ta()
13 | Hé s6 san sang Cal)
S=
a(t)+a(r)
14 | Hé sé khéng sian sang K=1-5
15 | Ham sén sang S(t)=S+Kexp[—(2+u)t]
16 | Ham khong san sang K (t)=1-5(t)

2.1.3.2. Co sé danh gid dé tin cdy cua phan tir hu hong tiém tién (dan dan, do
hao mon)
Qua trinh hao mon ngau nhién dugc thé hién trén Hinh 2.7 [6, 25, 91, 94].

I,mm S

gh

S

0 ‘
Hinh 2.7. Qua trinh hao mon ngau nhién va cidc ham mat d6 phan bd f(t), f(1)

Chu thich:

n-sé phﬁn tr cung kiéu loai, 1am viéc & ché d6 ma sat trong cung mot diéu kién
nhu nhau.

t,t,...,.t,...,t, - thdi han lam viéc ctia cac phan tir khi d6 mon cta ching da dat
to1 gia tri gioi han 1,

f (t)- ham mat do phan bd thoi han 1am viée cta cac phan tir khi 6 mon cua
chlng da dat toi gia tri gidi han 1,

a. Danh gia do tin cdy theo thoi gian hong do mon

Xéc suat hong:
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t

Q(t):j f(t)dt =S, (2.2)

0

Xac suét 1am viéc khong hong (ham tin cay):
P(t)=]f(t)t=s, (2.3)
t

Sau khi da xac dinh dugc quy luat phan b6 thoi han hong ma cu thé 1a ham f (t)

, hoan toan xac dinh duoc cac chi tidu d6 tin cdy cua cip chi tiét twong tu nhu phan tir
hu hong d6t ngot khong phuc hdi.
b. Danh gia do tin cqy theo cuong do hao mon

Ly 1y 1, - @0 mON clia cac phan tir tai thoi diém t;
\ A Y 5 r A 5 . N3t A r: I
C,Cyreey Gy C, - crOng d6 hao mon cua cac phan tir tai thoi diém t, véi c, =T';

f (1)- ham mat 6 phan bo d6 mon tai thoi diém t cia cac phan ti.

Xéc suat lam viéc khong hong (ham tin cy):

P()= [ £(1)d1 =5, (2.4)

0

Xéc suat hong:

Q)= [ f(1)r=s, (25)

Iy
Ham tin cay P(t) va ham xac suat hong Q(t)duogc xac dinh nhu sau [6, 25, 91,

94].

P(t)=0 o ~E(l, _E(C)lt (2.6)

Q)= E(I,)—E(c)t—lg? 27)

[D(1,)+D(c)t* |2

trong do:

®(*) - ham phan b6 chuan chuan hoa duoc lay gia tri bang cach tra bang;
E(,)- ky vong toan hoc d6 mon sau khi chay ra thir cap;
D(!,)- phuong sai &6 mon sau khi chay ra thir cip;

E(c)- ky vong toan hoc cuong d hao mon tai thoi diém t ;
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D(c)- phuong sai d6 mon tai thoi diém t.

Céc biéu thirc d6 tin cay cta cip chi tiét img vé6i cac dang biéu hién mon khac
nhau duoc thé hién trong Bang 2.4. Trong thuc té thuong gip cac mo hinh 1 va 3, con
cac mo hinh 2 va 4 1a cac truong hop dac biét [6, 25, 91, 94].

Bang 2.4. Xac suat hong caa cac dang biéu hién mon khéac nhau

M® hinh Biéu db cua cac quy luat hao mon Céc thong sb vé d¢ tin cay
E[I1(t)]=E(1,)+E(c)t
D[1(t)]=D(l,)+D(c)t?
!
ch
E(1,)+E@)t-1
1 / Q(t) = (1) +E(c) gzh
JD(1,)+D(c)t

" E(IY)

E(IY)

gh

E([r) =0

E[I1(t)]=E(I,)+ct;

E(c)=c=const
: o[[1(1)]=D(1,);D(c)=0

Q(t)_q){E(erct—lgh}
JD(l,)

’ I —E(1)
P(t)—CD{ D(Ir)}

Ed)
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2.1.4. Co sé danh gia do tin cay cia hé théng

2.1.4.1. Co s¢ danh gid d tin cdy cua hé théng cdc phan tiz lién két noi tiép

a. Co s¢ danh gid dé tin cdy cua hé thong cdc phan ti lién két noi tiép khong
phuc héi

So dd hé théng cac phan tir lién két ni tiép thé hién trén Hinh 2.8. Céc chi tiéu
d6 tin cay cua hé cac phan tir lién két ndi tiép khdng phuc hoi thé hién trong Bang 2.5
6, 23].

— (O

Hinh 2.8. So d6 hé thong cac phan tir lién két nbi tiép

Bang 2.5. Cac chi tiéu do tin cay cua hé cac phan tir lién két ndi tiép khong phuc hdi

TT Thongsd | Biéu thirc
1 Phan b chuan
11| Ham matdo T
phan bé tudi tho . {HD( > ﬂ (t-a)
1a hg £ (t)= -
cua hé s( ) oN2r o (a) eXp 252
(@2

a,o - Cac tham s phan bd tudi tho (Ky vong toan hoc va sai
Iéch binh phuong trung binh) cua hé;

@ (*)- ham phan bo chuan chuan hoa;

n - s6 phan tir caa hé.

1.2 | Ham tin cay cua
hé

n1-0(t-a)
RO=T1
i=1 q) ﬁ
(Ui }
a,,o;, - cac tham sb phan b tudi tho (ky vong toan hoc va sai
|éch binh phuong trung binh) cua phan tir thr i ;
@ (*)- ham phan bo chuan chuan hoa;
n - s6 phan tir cia hé.
1.3 | Ky vong thoi t—a\]
gian lam viéc alo (13(0) (a
khéng hong cua E(Ts)=GI — | dz; z=—
A a o
E8
O
2 Phé&n b mii
2.1 | Ham tin cay cua n
hé P.(t)= 1;[ P (t)

P.(t) - ham tin cay cta phan tir tht i ;
n - s6 phan tt cua hé.
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TT Théng sd Biéu thuc

2.2 | Ham xac suat n n
héng cuia hé Q. (1) zl_l;lpi(t) :1_1;[[1_Qi ®)]
Qi (t) - x4c suat hong cua phan tir thir i
2.3 | Ham cuong do 3
hong cua hé 2(t)= Z/«. (t)
A(t) - cudng do hong cia phan tir thir i
2.4 | Ky vong tudi tho E(T)—i— 11
cua hé A T N ]
. S A
24 ZEm)

E(Ti)' ky vong toan hoc cta phan tir thir i

2.5 | Phuong sai tudi Y|
tho cua hé D(T.)=0 (TS)_,TSZ

b. Co sé danh gid dg tin cdy cua hé thong cac phan tiz lién két néi tiép cé phuc
hoi

Cac thong sé d6 tin cay cua hé cac phan tu lién két ndi tiép co phuc hdi dugc tap
hop trong Bang 2.6 [6, 25, 91, 94].

Bang 2.6. Cac thdng s6 do tin cay cua hé cac phan tir lién két ndi tiép co phuc hoi

TT Théng s6 Biéu thtc
1 O thoi diém ban dau,
Ham san sang hé dang & trang thai san sang lam viéc
(ham tin cay) L, A,
(XAcC suat dé & thai S.()=1-K,(1)= 1+ ﬂ—exp[—(& + )t ]

diém t hé dang nam

& trang thai 1am A, fg- cuong do hong va cuong do phuc hoi caa hé.

viéc) O thoi diém ban dau, hé dang ¢ trang thai sira chira
Y7
S, (t)=———11—-exp| (A +p )t
) zsﬂts{ pL-(A+m)t]
2 | Ham khong san sang O thoi diém ban dau,
(ham xac suat hong) h¢ dang ¢ trang thai san sang lam viéc
(Xac suat de ¢ thoi A
diém t hé ndm & K= Py {L-exp[ (24 + )t ]
trang thai dang phuc _ i ] :
hdi hay trang thai O thoi diém ban dau, hé dang ¢ trang thai sura chira
khong san sang lam B A n
VIéC) |<s (t)—l—Ss (t)—m{lﬁ‘zGXD[ (/15+,Lls)t:|
3 | Hésdkhong sin K s
sang cua hé S A+,
4 | Hé sb sin sang cua s M
hé S A+
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TT Théng s6

Biéu thuc

5 | Cuong d6 hong caa
hé

j“s = iﬂ'l
i=1

A - cudng do hong cua phan tu.

6 | Cuodng do phuc hoi
cua hé

== , }/i = —
Z?ﬁ H
i=1

. - cudng do phuc hdi cia phan t.

ROAR

Hs

7 Ky vong thoi gian E(T) = 1 1
lam viéc khong hong ST .
cua hé ; i
8 Ky vong thoi gian n
phuc hoi cua hé 1 Zﬂﬁ
E (TS) =—=1—

Hs ;ﬂ"

2.1.4.2. Co sé danh gid do tin cdy cua hé thong cdac phan ti lién két song song

khong phuc héi

So d6 hé thong cac phan tir lién két song song thé hién trén Hinh 2.9.

i

#

Hinh 2.9. So db hé thdng cac phan tir lién két song song

Céc thong sb do tin cay caa hé lién két song song khong phuc héi thé hién trong

Bang 2.7 [6, 25, 91, 94].

Bang 2.7. Cac théng sé do tin cay cua hé lién két song song khéng phuc hoi

TT | Phanbd Ham tin cay (Xac suat lam viéc khdng hong)
1 | Phanbd P.(t) =1—[1—exp(- A1)]"
mu

Khi cac phan tir cing loai c6 cuong d6 hong giong nhau 4, = A

2 Phan bd
Weibull

a,, 8. - cac tham s6 cua phan bd Weibull dbi véi tirng phan tir;
n - s6 phan tir cua hé.

ol 5] ]
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TT | Phanbd Ham tin cay (Xac suat lam viéc khéng hong)
3 | Phanbd t-a, a,
chudn ! q)[ - ]+®(G]—1

O;

a - ky vong toan hoc tudi bén (tudi tho) ciia phan tur thi i ;

o, - sai léch binh phuong trung binh tudi bén (tudi tho) cia phan
tethi;

@ (*)- ham phan b chuan chuan hoa;

n - s6 phan tur ciahe. '

2.1.5. Co sé danh gia xac suat chuyén tiep trang thai caa hé thong ky thuat

phac hop

2.1.5.1. Thiét ldp mé hinh tong quat trang thadi ddy di ciia hé théng

M6 hinh tong quat cia mot hé thong co n phan tir hay phan hé véi N trang thai
day du duogc thé hién trén Hinh 2.10 [89-90, 92-94, 98-100].

Xét mot phan tir hay phan hé thir i, véii =1 +n

Ay =40, - cuong d6 hong cua phan hé thir i chuyén tiép tir trang théi 1
(LV) sang trang thai (k-1) (Hmp);

A = Ay - cudmg do hong cua phan hé thir i chuyén tiép tir trang thai (k-
1) (Hmp) sang trang thai k (Hn);

A0 = 29 - cuong d6 hong cua phan hé thir i chuyén tiép tir trang thai 1 (LV)
sang trang thai k (Hn);

#8y = )y - cudmg do phuc hoi cua phan hé thix i chuyén tiép tir trang thai
k (Hnt) sang trang thai (k-1) (Hmp);

s = my, ;- cudmg do phuc hoi cua phan hé thir i chuyen tiép tir trang thai
(k-1) (Hmp) sang trang thai 1 (LV);

W = 4V - cuong d6 phuc hdi cua phan hé thir i chuyén tiép tir trang thai k
(Hn) sang trang thai 1 (LV).

trong do:

S6 lwong phan tir hodac phanhé:n=1,2, 3,...,1, ..., n

S6 lwong trang thaiN =1, 2, 3,..., (k-1), k,..., (N-1), N

Trang thai lam viéc (LV), trang thai 1: trang thai hoan hao, hoan toan tin cay

Trang thai hong mot phan (Hmp): mang sb hiéu chin Nj= 2, 4, 6,..., N-1 chan

Trang thai hong hoan toan (Hn): mang sé hiéulé Ni= 3,5, 7,..., N l¢
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Phan h¢ Phan hé
1 3
Phan hé Phan hé
n 4

Phan he
i
Hinh 2.10. M6 hinh tong quat cuong do chuyén tiép trang thai day dua
cua hé thong c6 n phan hé hoic phan ti voi N trang thai
Ma tran tong quat cudng do chuyén tiép trang thai day du caa hé thdng ¢ n phan

hé hoac phan tir vai N trang thai duoc thé hién trong Bang 2.8.
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Bang 2.8. Ma tran tong quat cuong do chuyén tiép trang thai day du caa hé thong co n

phan hé hoic phan ti vai N trang thai

- Z hii| Ha 2 @ 3 @ @ @ ® @) ¢
1<i<N ! Aglz )‘glls A§l4 A1a5 ’1(115 All7 /11~)>8 Agﬂt} Alﬁ(k—l) /11;k Alﬁ(N—l) /1172N
2<j<N

_(#51)1

[€Y] - 1

P, W | s | O 0 0 0 0 0 0 0 0 0
+2523)
_(”gl)l
ud, 0 o 0 0 0 0 0 0 0 0 0 0
+ U3,

@ (2 @

u?, 0 0 o | As | 0 0 0 0 0 0 0 0
+2.25)
_(”22)1
ul, 0 0 0 @; 0 0 0 0 0 0 0 0
+ U5,

@) _(/‘(()3—)»1 @)

ul 0 0 0 0 o | As |0 0 0 0 0 0
+2”7)
_(#53)1

u®, 0 0 0 0 0 Tl oo 0 0 0 0 0

- + (3)

H76

@ G e

u?, 0 0 0 0 0 0 & o| Moo 0 0 0 0
+259,
_(“54)1

s 0 0 0 0 0 0 0 ” 0 0 0 0

91 (4)

+ Uy g
_(,,®
0} (# KE=D=1)
Ki-no1| O 0 0 0 0 0 0 U 2k 0 0
+ A(k—l)—»k)

. - (#1&21

T 0 0 0 0 0 0 0 0 0 o , 0 0
L
+ uka(k—l))
)
- (“(N—l)al
BN o] 0 0 0 0 0 0 0 0 0 0 A A8
+ A(N—l)ﬂN)
- (ﬂl(vrgq
s, 0 0 0 0 0 0 0 0 0 0 0 .
n
+ 'uNﬂ(N—l))

Hé phuong trinh tong quét xac suat chuyén tiép trang thai day du cua hé thong

c6 n phan hé hoac phan tir voi N trang thai duoc thé hién trong cong thac (2.8) [89-90,

92-94, 98-100].

54




1 1 1 1 2 2 2 2 3 3
- Z ki—»j P+ ﬂg_)qu( ) + ug_),1P3( ) + /'lz(t—)>1p4( ) + Hg—{lps( )+”é—)>1P6( ) +

I<iEN
2<<N

3) p@3) 4) p@ 4 p@ ® @ @ p® n) )
L CNOT e o TPAOY N o TPROY e sl o TP PICY o RCTe o [ DSGRY e s o (1O VAR TRIOY o YA i

’151—{2131 - (ﬂgl—)n + ’121—{3)132(1) =0
/1513»3131 + /1;1—)3P2(1) - (nugl—)ﬂ + :“él—)a)P;l) =0
/1523»4P1 - (#4(1-2—)>1 + )“5122,5)134(2) =0
D+ A~ (2 + 2000 =0
Ags—)mpl - (”23—)4 + 1227)%(3) =0
’153—{7131 + ’1233»7136(3) - (/“‘53—{1 + F‘S’—)»e)P;S) =0
’154—{8131 - (ﬂf(;ﬂ1 + /12;29)138(4) =0
’15291)1 + Aéﬂt;Psm - (”1(921 + HgﬂB)Pgm =0

() ® 0) O _
’11_>(k—1)P1 - (“(k—l)—»l + A(k—l)—»k)Pk—l =0

@ @ @ @ @ ® _
’11l—>kP1 + A(;—l)-»kpkl—l - (n“kl—q + l‘kl—>(k—1))Pkl =0

o ) ™ ) _
A wv-nPr = (‘u‘(N—l)Hl + A(N—l)HN)PN—l =0

n) n) n) m) n) n _
MNP+ A(Z—I)—»NPNT—ll - (I‘Nzl + 111\171(1\1—1))1)1vrl =0

()]
N—1

2.1.5.2. Thiét ldp mé hinh tong quat trang thdi giGi han ciia hé thong

P =0

L (2.8)

Néu khong xét dén trang thai hong mot phan Hmp, tc 13 cac trang thai tha 2, 4,

6,..., 8,..., N-1 (mang s6 hiéu chin), thi mé hinh nay dwoc goi 1a mé hinh trang théi gioi

han (Hinh 2.11).

Ma tran tong quat cuong do chuyén tiép trang thai gisi han cua hé thong c6 n

phan hé hoic phan tir voi N trang thai dugc thé hién trong Bang 2.9.

Bang 2.9. Ma tran tong quat cudng do chuyén tiép trang thai giéi han

cua hé thong c6 n phan hé hoic phan ti voi N trang thai

[€Y) 2 3 @ ® m
- USEN s Ms Mg M0 Mk Mon
j=33...N
1) €]
Hs, —uz, 0 0 0 0 0
@ @
u?, 0 —u?, 0 0 0 0
(3 (3)
oy 0 0 -3, 0 0 0
@) O]
us?, 0 0 0 —ug?, 0 0
® ®
JTr 0 0 0 0 T 0
n) m)
e, 0 0 0 0 0 —u

55



2
Phan h¢ Phan hé
1 3
Phan hé Phan hé
n 4

Phan hé
i
Hinh 2.11. M6 hinh tong quat cuong do chuyén tiép trang thai gii han

cua hé thong c6 n phan hé hoic phan ti voi N trang thai
Hé phuong trinh téng quét xac suat chuyén tiép trang thai gisi han cua hé
théng c6 n phan hé hodc phan tir véi N trang thai dugc thé hién trong cong thirc (2.9).

1 1 2 2 3 3 4 4 i i n n
'(E:j 3.5, ]1 j)Pl g )11_)3( ) ( )1P( ) [( )1P( ) ( )1P( ) ﬂ(L) 1P(L) '. +u1(V)IPI\§ ) — 0
1 1 1

(2) @) p2) _
A osPr—ug” B =0

A8 P —u® PP =0

@9)
20— 2P0 =0
K Py =, B = 0

Giai hé phuong trinh tuyén tinh (2.9) véi cac an s6 P, i =1,3,5,..., N véi dicu

N
kien D P, =1 va sau khi thay vao vi tri A"

i—>]j
i=1

va 4. cac gi4 tri cua ching, sé xac dinh

joi

dugc c4c XAc suat gisi han hay do tin cay cua hé théng.
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2.1.5.3. Thiét Idp mé hinh trang théi ddy di ciia phwong tién dwong sdt tuyén Cat
Linh - Ha Pong

T mo hinh téng quat véi n phan hé va N trang thai néu trén, tién hanh xay dung

mo hinh trang thai day du cua phuong tién duong sit do thi tuyén Cat Linh - Ha Dong
v6i 6 phan hé va 13 trang thai, thé hién trén Hinh 2.12.

Phan hé
bd phéan chay

Phan Phan
hé hé
than truyén
Xe dong
Phan Phan
hé hé
thiét thiét bi

bi phu ham

Phéan h¢
dieu khien
Hinh 2.12. M6 hinh trang thai day du ciia phuong tién duong sat do thi

tuyén Cat Linh - Ha Dong voi 6 phan hé
Trong qua trinh hoat dong, cac phan hé co cac chuyén tiép trang thai twong (ng
V6i cudng do hong va cudng d6 phuc hoi sau dy.
1. B6i v6i phan hé 1 (than xe):

PH1 _ ) , ,
2 =hoo cuong do hong cua phan hé 1 (than xe) chuyén tiép tir trang thai 1

(LV) sang trang thai 2 (Hmp);
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PH1 _ 4()) , ,
e = s cuong do hong cia phan hé 1 (than xe) chuyén ti€p tir trang thai 2
(Hmp) sang trang thai 3 (Hht);

PHI _ 4(1) o
e = Ao cuong do hong cua phan hé 1 (than xe) chuyén tiép tir trang thai 1

(LV) sang trang thai 3 (Hht);

PH1 _ (1)

o = Host cudng d6 phuc hdi ctia phan hé 1 (than xe) chuyén tiép tir trang thai

2 (Hmp) sang trang thail (LV);

PH1 _ (1) . , ,
Hasy = Haa cuong do phuc hoi ciia phan hé 1 (than xe) chuyén ti€p tur trang thai

3 (Hht) sang trang thai 2 (Hmp);

PH1 _ () . , ,
Han = Haon cuong do phuc hoi ctiia phan hé 1 (than xe) chuyén tiép tir trang thai

3 (Hht) sang trang thai 1 (LV).
2. B6i voi phan hé 2 (bd phan chay):

PH2 _ 4(2) o
o = cuong do hong cua phan hé 2 (bo phan chay) chuyén tiép tur trang

thai 1 (LV) sang trang thai 4 (Hmp);

PH2 _ 4(2) o
A =i cuong do hong cua phan hé 2 (bo phan chay) chuyén tiép tir trang

thai 4 (Hmp) sang trang thai 5 (Hht);

ﬂ’lPHZ _ 21(2) o
-5 25~ cuong d6 hong ctia phan hé 2 (bd phan chay) chuyén tiép tir trang
thai 1 (LV) sang trang thai 5 (Hht);

PH2 _  (2) ) , ,
Hay = Han cuong do phuc hoi cua phan hé 2 (bd phan chay) chuyén tiép tir

trang thai 4 (Hmp) sang trang thai 1 (LV);

PH2 _ , (2) . . .
5ot =Hsst - cuiomg d6 phuc hdi ciia phan hé 2 (bo phan chay) chuyén tiép tir

trang thai 5 (Hht) sang trang thai 4 (Hmp);

PH2 _  (2) . o
Hooy = Hoon cuong d6 phuc hoi cua phan hé 2 (bd phan chay) chuyén tiép tir

trang thai 5 (Hht) sang trang thai 1 (LV).
3. Dbi voi phan hé 3 (truyén dong):

58



PH3 _ 21(3)

~8 ~ 7156 cuong d6 hong cua phan hé 3 (truyén dong) chuyén tiép tir trang thai
1 (LV) sang trang thai 6 (Hmp);

PH3 _ 4(3) \ , .
Aot = Ao cuong do hong cua phan hé 3 (truyén dong) chuyén ti€p tir trang thai

6 (Hmp) sang trang thai 7 (Hht);

PH3 _ 1(3) . . g
= cuong do hong ctia phan hé 3 (truyén dong) chuyén ti€p tir trang thai

1(LV) sang trang thai 7 (Hht);

PH3 _ (3 . . i )
Hoor = Hoon cuong d6 phuc hoi cua cua phan hé 3 (truyén dong) chuyen tiép tur

trang thai 6 (Hmp) sang trang thai 1 (LV);

PH3 _  (3) . . i )
Fhos = Hass cuong do phuc hoi cua cua phan hé 3 (truyén dong) chuyén tiép tur

trang thai 7 (Hht) sang trang thai 6 (Hmp);

PH3 _  (3) . ‘ o
Faon = oo cuong do phuc hoi cua cua phan hé 3 (truyén dong) chuyén tiép tur

trang thai 7 (Hht) sang trang thai 1 (LV).
4. B6i v6i phan hé 4 (thiét bi ham):

PH4 _ 1(4) , 5 ,
Ay =g cuong do hong cia phan hé 4 (thict bi ham) chuyén tiép tir trang thai
1 (LV) sang trang thai 8§ (Hmp);

PH4 _ 1(4) , o
o =g cuong do hong cia phan hé 4 (thiét bi ham) chuyén tiép tir trang
thai 8 (Hmp) sang trang thai 9 (Hht);

PH4 _ 1(4) , , ,
o =g cuong do hong cua phan hé 4 (thiét bi ham) chuyén tiép tir trang thai

1 (LV) sang trang thai 9 (Hht);

PH4 _  (4) . , o
Hooy = Mo cuong do phuc hoi cua phan hé 4 (thiét bi ham) chuyén ti€p tir trang

thai 8 (Hmp) sang trang thai 1 (LV);

PHA _  (4) . , o
Hog = Hoog cuong do phuc hoi cua phan hé 4 (thiét bi ham) chuyén ti€p tir trang

thai 9 (Hht) sang trang thai 8 (Hmp);

PH4 _  (4) ‘ ’ o
Hoor = oo cuong do phuc hoi cia phan hé 4 (thiet bi ham) chuyén tiép tir trang

thai 9 (Hht) sang trang thai 1 (LV);
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5. P6i v6i phan hé 5 (diéu khién):

PH5 _ 1(5) ‘ 7 o
Ao = Ao cuong do hong ctia phan hé 5 (dicu khién) chuyén ti€p tir trang thai
1 (LV) sang trang thai 10 (Hmp);

PH5 _ 1(5) ‘ q o
o = Ao cuong d6 hong cua phan hé 5 (diéu khién) chuyén ti€p tir trang

thai 10 (Hmp) sang trang thai 11 (Hht);

PH5 _ 4(5) \ , , .
At = Ao cuong do hong ctia phan hé 5 (dicu khién) chuyén ti€p tir trang thai
1 (LV) sang trang thai 11 (Hht);

PH5 _ (5) . . , , .
Fho-1 = Moot - cygng d6 phuc hdi ctia phan hé 5 (didu khidn) chuyén tiép tir trang

thai 10 (Hmp) sang trang thai 1 (LV);

PHS _ /) ‘ ‘ : _
Froon = Haoay cuong do phuc hoi cua phan hé 5 (diéu khién) chuyén tiép tur

trang thai 11 (Hht) sang trang thai 10 (Hmp);

PH5 _  (5) . . s . .
iy = M cuong do phuc hoi cua phan hé 5 (dicu khién) chuyén ti€p tur trang

thai 11 (Hht) sang trang thai 1 (LV);
5. Poi v6i phan hé 6 (thiét bi phuy):

PH6 _ 4(6) , , ,
2= Aotz cuong do hong cua phan hé 6 (thiét bi phu) chuyén ti€p tir trang thai

1 (LV) sang trang thai 12 (Hmp);

PHE _ 4(12) ’ o
213 = zs cuong do hong cua phan h¢ 6 (thict bi phu) chuyén tiép tir trang

thai 12 (Hmp) sang trang thai 13 (Hht);

PHE _ 4(6) ’ o
s = Aoss cuong do hong ctia phan hé 6 (thiet bi phy) chuyén ti€p tir trang thai
1 (LV) sang trang thai 13 (Hht);

PHE _ /(6) \ ) _
Fion = Hiosy cuong do phuc hoi ctiia phan hé 6 (thiét bi phu) chuyén tiép tir trang

thai 12 (Hmp) sang trang thai 1 (LV);

PH6

— ;8 N . 2 :
thsz = thsz - cuong d0 phuc hoi ctua phan hé 6 (thiét bi phu) chuyén tiép tir
trang thai 13 (Hht) sang trang thai 12 (Hmp);

PH 6

— ,,(6) \ . 5 ,
#ha1 = Hiasi- cong @6 phuc hoi cuia phan hé 6 (thiét bi phu) chuyén tiép tir trang
thai 13 (Hht) sang trang thai 1 (LV).
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Ma tran trang thai day du ctia phuong tién duong sit do thi véi 6 phan hé thé hién
trong Bang 2.10.
Bang 2.10. Ma tran trang thai day du cua phuong tién dudng sit do thi
tuyén Cat Linh - Ha Dong véi 6 phan hé

- A0 | A0 | A2 | A2 | a0 | A | Al | A0 | a3 | A2 | An | A2
Mo
I
N ) I B B N BN B R B B IR
10
ﬂ§1—21 0 _(Mgl_21+ 0 0 0 0 0 0 0 0 0 0
ﬂgljz)
#‘(}2_21 0 0 _(ﬂgi)l 12235 0 0 0 0 0 0 0 0
)
#gi)1 0 0 0 _(Méi)l 0 0 0 0 0 0 0 0
+:“é2—?4)
#2331 0 0 0 0 _(Mg1+ 12337 0 0 0 0 0 0
)
#53_21 0 0 0 0 0 _(Mgl 0 0 0 0 0 0
+M'(7::)6
Mgﬂl 0 0 0 0 0 0 _(ﬂs(;4—21 /1;(;_)»9 0 0 0 0
A,
#‘5‘21 0 0 0 0 0 0 0 _(Hgﬂl 0 0 0 0
+M‘g438
“g?—n 0 0 0 0 0 0 0 0 _(M§50L1 /15?_)11 0 0
+ 2550
/‘§51)—>1 0 0 0 0 0 0 0 0 0 _(/"§51L1 0 0
+“§51)—>10
#g?—n 0 0 0 0 0 0 0 0 0 0 _(ﬂi?—n"’ A§62)—>13
25.15)

#g)_ﬂ 0 0 0 0 0 0 0 0 0 0 0 _(#S)_)l

+~“§2)—>12

Hé phuong trinh trang thai ddy du cua phuong tién duong sit do thi tuyén Cat
Linh - Ha Pong vai 6 phan hé thé hién trong cong thic (2.10):
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- Z Ninsj [P+ TR A RTIO J RTINS uézllps(”w(flll’e(” +
1<i<13
2<j<13

B 0RO+ R 4

(€Y
2—1

}‘522 P — (H
}‘51—)6131 + 7\%1_{3132(1) - (llgl—)n
}‘gz—)w}Pl - (“z(tz—)q +
}‘52—)>5P1 + }\4(1-2—)>5P4(2) - (ng—)n
2~ (2,

}\533»7P1 + 7\?—)»7%(3) - (Hg3—)>1

O, = (10 + 260

)P =0

(5)
10—1

5) (5)
Pro” + 11

+ Hgl—)a) P3(1) =0

(2 () _
7‘4_>5) P =0

2

2
+1?,) PP =0

#30,)80 =0

(3)

+ |J.7_>6) P7(3) =0

8—»9) P8(4) =0

4 4 p@ )
A oPr+ A5 0P — (H9_>1

+ Hgﬂs) P9(4) =0

(5) (6) (6) (6)
Pri + 0P sty

P =0

> (2.10)

7\55—)>10p1 - (HZ(L?))—& + 7\5?_,11) Pl(g) =0
}\55—)41P1 + }\S))—»npfg) - (Hﬁ)—q + H551)—>10) P1(f) =0
}\56—)42P1 - (ll§62)—>1 + )\562)—43) P1(26) =0
}\56—)43P1 + }\562)—>13P1(26) - (“563)—4 + “563)—42) P1(36) =0

2.1.5.4. Thiét ldp mé hinh trang thdi gi6i han ciia phwong tién dwong sdt tuyén

Cat Linh - Ha Pong

phan

Néu khong xét dén trang thai thir 2, 4, 6, 8, 10, 12, tirc 1 trang thai hong mot
Hmp, thi m6 hinh nay dugc goi 1a mé hinh trang thai gidi han (Hinh 2.13).
Ma tran trang thai gi¢i han ctia phwong tién duong sat do thi tuyén Cat Linh - Ha

Pong vai 6 phan hé thé hién trong Bang 2.11.

Bang 2.11. Ma tran trang thai gisi han ctia phuong tién duong st do thi
tuyén Cat Linh - Ha Pong voi 6 phan hé

-.1'—3;., 13 MHJ. ’133 ’152—{5 ’15227 ’1529 ’155111 ’156113
“ggl _‘“§21 0 0 0 0 0
“ézll 0 _#gzll 0 0 0 0
“gi)l 0 0 _ﬂ§21 0 0 0
s, 0 0 0 P 0 0
e 0 0 0 0 —u57 0
ﬂg)—q 0 0 0 0 0 —Iig?—q
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Phan hé

bd phan chay
Phan Phéan
hé he‘
than truyen
Xe dong
Phim Phan
he hé
thiet thiét bi
bi €t bl
y ham
phu

Phan h¢
dieu khién
Hinh 2.13. M6 hinh trang thai gigi han ctia phuong tién duong sat do thi

tuyén Cat Linh - Ha Pong voi 6 phan hé
Hé phuong trinh trang thai gidi han cia phuong tién duong sat do thi tuyén Cat
Linh - Ha Pong vai 6 phan hé vai 6 phan hé thé hién trong cong thirc (2.11):

5 5
- Ay | PLt “(1)1P3(1) + “E(;Z—)>1P5(2)+/1§3~)>1P7(3) + ”521P9(4) + H§1L1P1(1) + “§ZL1P1(36) =0

3—
j=35,..13
1 1 1
Agl3P1 - ﬂg_)>1p3( =0
A2 _p— 4@ p@ — g

155 551
o0~
/1544)»9131 - :“(gﬂ1p9(4) =0
/155111191 - :“§51L1P1(15) =0
156—213131 - P‘g)—>1p1(36) =0
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trong do:

P,- x4c sudt phwong tién ndm ¢ trang thai 1, trang thai lam viéc (do tin cdy cua
toan hé théng - phuong tién);

pY - x4c suit phuong tién ndm & trang thai 3, trang thai khong lam viéc do hur
hong ctia phan hé 1- than xe;

P - xac suat phuong tién nam ¢ trang thai 5, trang thai khong lam viéc do hu
hong ctia phan hé 2 - bg phan chay;

P® - xac suat phuong tién nim ¢ trang thai 7, trang thai khong lam viéc do hu
hong cta phan hé 3 - truyén dong;

P - xac sudt phuong tién nim & trang thai 9, trang thai khong lam viéc do hu
hong cta phan hé 4 - thiét bi ham;

P® - x4c suat phuong tién nam & trang thai 11, trang thai khong lam viéc do hu
hong cta phan hé 5 - diéu khién.

P - x4c suat phurong tién nam & trang thai 13, trang thai khong lam viéc do hu
hong cua phan hé 6 - thiét bi phu.

Giai hé phuong trinh tuyén tinh (2.11) véi cac an sé P, i = 1,3,5,7,9,11,13 véi

diéu kién iF’i =1 sau khi thay vao vi tri i,(_k,)j va ,ugk_),i cac gia tri cua chung, sé duoc cac
i=1

xac suét gigi han hay d tin cay cua hé théng.
2.2.CO SO BANH GIA AN TOAN CUA PHUONG TIEN PUONG SAT PO THI

Phuong phap danh gia do an toan cta phuong tién dudng sat do thi trong qua
trinh van hanh trén tuyén duwa trén ma tran danh gia va chap nhan rui ro thé hién trong
Bang 2.14 [29-31, 77-81]. Theo d6, can xay dung bang tan suat xuat hién cta cac tinh
huéng nguy hiém (Bang 2.12) va bang muc d6 nghiém trong ctia nguy hiém (Bang 2.13)
[78].

Béng 2.12. Tan suat xut hién cta cac tinh huéng nguy hiém

(Theo Tiéu chuan EN 50126-1:2017)

Phén loai Tén suit (1/h) MO ta

C6 kha ning xay ra thuong xuyén. Mbi
nguy hau nhu gip phai lién tuc.

Xay ra vai lan. Méi nguy du kién c6 thé
xay ra thuong xuyén.

C6 kha ning xay ra vai lan. Méi nguy du
kién c6 thé xay ra vai lan.

Do6i khi c6 kha nang xay ra trong vong
doi ciia hé thong. Mbi nguy c6 thé du
kién d6i khi xay ra trong vong doi cua
hé thong.

A | Thuong xuyén F>103

B| Ratcothéxayra | 10*<F<10?

C| Thinh thoang 105<F < 10*

D| 1tcokhaning 107<F<10°
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Phan loai Tan suit (1/h) M3 ta

E X4c suét nho

10°<F <107

Kho c6 kha ning xay ra tuy nhién c6 thé
xay ra. C6 thé gia dinh rang trong truong
hop ngoai 16 mdi nguy c6 thé xay ra
trong vong doi cua hé thdng.

F | Kho c6 thé xay ra

Rat kho co6 kha nang xay ra. Co thé gia
F<10° dinh rang méi nguy khong thé xay ra
trong toan bd vong doi ciia hé thong.

Béng 2.13. Mirc d6 nghiém trong ciia nguy hiém
(Theo Théng tu S6 29/2013/TT-BGTVT cua B Giao théng van tai)

Mikc d§ nghiém trong

Mo ta

1 | Pac bi¢t nghiém trong

C6 tir 3 ngudi chét tro 1én hodc ¢o tir 11 ngudi bi thuong
tré 1én hoac gay thi€t hai vé tai san cd gia tri tr mot ty
nam tram tri¢u dong trd 1én.

2 Rét nghiém trong

C6 2 nguoi chét hodc co tir 9 dén 10 ngudi bi thuong hodc
gay thi€t hai v€ tai san c6 gia tri tor ndm trdm tri¢u dong
dén dudi mot ty ndm tram tri¢u dong.

C6 1 nguoi chét hodc co tir 6 dén 8 ngudi bi thuong hoic

3 Nghiém trong gay thiét hai vé tai san c6 gia tri tir nim muoi triéu dong
dén dudi nim tram triéu dong.
C6 tir 1 dén 5 nguoi bi thuong hodc gay thiét hai vé tai
4 it nghiém trong san ¢6 gid tri tr ndm triéu dong dén dudi ndm muoi tricu

dong.

5 | Khbéng nghiém trong

Duéi mirc “It nghiém trong”.

Viéc danh gia rui ro phai dugce thuc hién bang viéc két hop tan suat xuat hién cia

tinh hudng ¢6 tinh nguy hiém twong tng véi mic dd nghiém trong ciia no dé thiét 1ap

miurc dg rui ro cho tinh huéng nguy hiém. Mot ma tran “tan suat - hau qua” dugc thé hi¢n

trong Bang 2.14.

Bang 2.14. Ma tran tan suét - hau qua

Tan suat xuat hién
cuia tinh huong nguy hiém

Mirc do rii ro

Thuong xuyén

R4t co thé xay ra

Thinh thoang

It c6 kha ning

X4ac suat nho

Kho c6 thé xay ra

Khéng |itnghiém | Nghiém | Rat | Dic biét
nghiém trong trong nghiém | nghiém
trong trong trong
Mirc d9 nghiém trong ciia hiu qua nguy hiém
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Viéc chdp nhan rai ro phai dya trén mot nguyén tic chip nhan chung. Doanh

nghiép dudng sit phai chiu trach nhiém cho viéc x4c dinh nguyén tic st dung phu hop,

miurc do rui ro chap nhan dugc va cac mirc d§ ndm trong cac phan loai rui ro khéac nhau.

Cin ctr theo Tiéu chuan EN 50126-1:2017, c¢6 thé sir dung mot sb nguyén tic sin co
dudi day (Bang 2.15) [79].
Bang 2.15. Phan loai rui ro dinh tinh

Mire rui ro Cac hoat dong duoc ap dung
theo cac mirc

R1 |Khong chép nhan duoc|Phai bi loai bo

R2 Khong mong muén  (Chi duoc chap nhan khi viée giam rui ro khong thé thyc
hién dugc thém nira va co sy dong y cua Doanh nghiép
ducrng sat hodc co quan quéan 1y vé an toan, néu phit hop

R3 Chap nhan duoc  (C6 thé chap nhan dugc véi cac kiém soat day di va co
su dong ¥ ctia Doanh nghiép dudng st

R4 C6 thé bo qua Chéap nhan duoc ma co/khong can co su dong y cua
Doanh nghiép duong sat

Tir d6, doanh nghiép dudng sit co thé danh gia rii ro va giam bét hoic kiém soat

rui ro dé chap nhan rui ro trén co s¢ xay duyng ma trdn danh gid va chap nhan rui ro, vi

du nhu dang Bang 2.16.

Bang 2.16. Ma tran danh gia va chap nhan rui ro

Tan suit xuit hi¢n Mike do rui ro
ciia tinh hudng nguy hiém
5 4 3 2 1
A Thuong xuyén R2 R1 R1 R1 R1
B Rat c6 thé xay ra R3 R2 R1 R1 R1
C Thinh thoang R3 R2 R2 R1 R1
D it c6 kha nang R4 R3 R2 R2 R1
E X4c suit nho R4 R4 R3 R2 R2
F Kho co thé xay ra R4 R4 R4 R4 R4
Khong |itnghiém| Nghiém | Rat | Pac biét
nghiém trong trong | nghiém | nghiém
trong trong trong
Mirc do nghiém trong caa hiu qua
nguy hiém
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2.3. XAY DUNG QUY TRINH DANH GIA PO TIN CAY, TINH SAN SANG, KHA
NANG BAO DUONG CUA PHUONG TIEN BPUONG SAT PO THI

2.3.1. Quy trinh d4nh gia d tin ciy, tinh sin sang ciia phwong tién dwong
sit @6 thi trong qua trinh van hanh trén tuyén lién quan dén gian doan chay tau

1. Thu thap c4c su ¢b va hu hong cia phuong tién gay gian doan chay tau tau trén
tuyén (gay cham tau), bao gdm cac thong tin sau day:

+ Ngay/thang/nam xay ra sy b trén tuyén

+ Phan tir bi su ¢6 trén tuyén

+ Bién phap khac phuc su ¢6 trén tuyén

+ Quang duong chay (km) va thoi gian lam viéc cua phan tir (h) ké tir khi bt dau
khai thac dén khi xay ra su cb hoic thoi gian giita cac 1an xay ra su ¢6 trén tuyén.

+ Thoi gian khac phu su ¢d (h) trén tuyén

Viéc thu thap sb liéu duoc thyc hién thong qua cac biéu mau théng ké duoc trinh
bay trong Phu luc 1.

2. Nhap s liéu thong ké vao phan mém: Tir cac sb lidu da thu thap duoc, tién
hanh nhap s6 lidu vao Phan mém danh gia do tin cay va an toan cia phuong tién duong
sat do thi tuyén Cat Linh - Ha Pong (ndi dung vé phan mém s& dugc trinh bay trong
Chuong 3 va Phu luc 3).

3. Tinh toan xac dinh cac théng sb: Tir s6 liéu dd nhap, phan mém s& tinh toan
cac thdng sb do tin cay va tinh sin sang cho ting phan tir, ting tiéu phan hé, timg phan
hé, tir d6 tong hop cho toan b phuong tién. Pong thoi, phin mém ciing tinh toan xac
dinh dugc xac suat chuyén tiép trang thai gigi han cta phuong tién.

2.3.2. Quy trinh danh gia d$ tin cay, tinh sin sang va kha ning bao dudng
ciia phwong tién dwong sat dé thi trong qua trinh bao dwéng, sira chira tai depot

1. Thu thap cac su ¢b va hu hong cua phuong tién din dén phai khic phuc (sira
chira ) dot xuat tai depot, bao gém cac thong tin sau day:

+ Ngay/thang/nam xay ra su cd trén tuyén can khac phu tai depot

+ Phan tir bi su ¢6 trén tuyén can khic phuc tai depot

+ Bién phap khic phuc su ¢ tai depot

+ Quang duong chay (km) va thoi gian lam viéc cua phan tir (h) ké tir khi bat dau
khai thac dén khi xay ra sy cd hpac thoi gian giita cac lan xay ra su ¢ trén tuyén can
khac phu tai depot

+ Thoi gian khic phuc su ¢6 (h) tai depot

Vi¢e thu thap sb liéu dugc thyc hién thong qua cac biéu mau théng ké duoc trinh

bay trong Phu luc 1.
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2. Nhap sé liéu thdng ké vao phan mém: Tur cac sb liéu d3 thu thap dugc, tién
hanh nhap s6 liéu vao phan mém.

3. Tinh toan xac dinh cac théng s6: Tur s6 liéu da nhap, phan mém sé tinh toan
cac théng sb do tin cay, tinh sdn sang va kha ning bao dudng cho ting phan tir, ting
tiéu phan hé, timg phan hé, tir d6 tong hop cho toan bo phuong tién.

2.3.3. Quy trinh danh gia d¢ tin cay va thoi han lam viéc caa b truc banh
xe trén phwong tién dwong sat d@é thi trong qua trinh van hanh trén tuyén

Trong qua trinh khai thac, cadc banh xe bi hao mon theo mat lan, hao mon theo go
banh dan dén gia ting chiu cao go banh. Cac thong s6 hao mon nay anh hudng va quyét
dinh t&i d tin cdy va thoi han lam vige ciia b truc banh xe. So d6 hao mon banh xe thé
hién trén Hinh 2.14.

32

23 Viing mon gir va mdt 1an |
Viing mon 16m vong lin binh xe |
= o Vang lin binh xe

a. Hao mon mét 1an banh xe b. Hao go banh xe

37

¢. Mon dun go banh xe
(gia tang chiu cao go banh)
Hinh 2.14. So d6 cac dang hao mon banh xe
bé do dugc céac dang hao mon nay, st dung cac dung cu do chuyén dung nhu
trén Hinh 2.15.

a. Thude do dudng kinh banh xe  b. Thudc do chidu day go banh xe ¢. Thuéc do chiéu cao gd banh xe
Hinh 2.15. Cac dung cu do chuyén ding dbi voi banh xe
2.3.3.1. Quy trinh danh gia do tin cdy va thoi han lam viéc cua bg truc banh xe
theo hao mon mat lan
1. Sau mot khoang thai gian xac dinh tinh bang thang hoic bang km chay, doan
metro dugc dua vao vj tri kiém tra chuyén dung (chinh bj), tai day tién hanh do dac cac

thong sb sau day:
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+ Po duong kinh vong lin banh xe, voi t6i thiéu & hai mat cat vudng goc voi
nhau.

+ S6 liéu do dugc ghi vao biéu mau quy dinh,

+ Dung cu do dudng kinh vong lin thé hién trén Hinh 2.15a.

+ X4c dinh d6 mon mat ldn banh xe bang cach Iy hiéu sé cua kinh thuée duong
kinh nguyén thay vaéi kich thude duong kinh vira do duoc.

+ Ghi s liéu vé ddo mon mit lin banh xe vao biéu mau quy dinh.

+ Can cr quing duong chay caa doan (tinh bang km) tau tir thoi diém ban dau
dén thoi diém tién hanh do va can ca sb liéu hao mon tai thoi diém do, tién hanh xac
dinh cuong d6 hao mon cia mat lan banh xe.

+ Ghi s liéu cuong do hao mon mat lan banh xe vao biéu mau quy dinh.

Céc biéu mau dugc trinh bay trong Phu luc 2.

2. Nhap sb lieu théng ké vao phén mém: Tu cac sd liéu di thu thap duoc, tién
hanh nhap s6 liéu vao phan mém.

3. Tinh toan xac dinh cac théng sb: Tir s6 liéu dd nhap, phan mém s& tinh toan
cac dic trung hao mon, cac théng sé do tin cay va thai han 1am viéc cua bo truc banh xe
theo hao mon mat lan.

2.3.3.2. Quy trinh danh gid do tin cdy va thoi han lam viéc cua bg truc banh xe
theo hao mon go bdnh

1. Sau mot khoang thoi gian xac dinh tinh bang thang hoic bang km chay, doan
metro dugc dua vao vj tri kiém tra chuyén dung (chinh bi), tai day tién hanh do dac cac
thong sb sau day:

+ Po chiéu day go banh xe banh xe, véi tdi thiéu ¢ hai mat cat vudng goc voi
nhau.

+ Dung cu do chiéu day go banh xe thé hién trén Hinh 2.15b.

+ S6 liéu do dugc ghi vao biéu mau quy dinh,

+ Xac dinh d6 mon go banh xe bang cach Iy hiéu sb cua kinh thudc chiéu day
gd banh xe nguyén thity véi kich thude chiéu day go banh xe vira do dugc.

+ Ghi s liéu vé dd mon go banh xe vao biéu mau quy dinh.

+ Cian cr quing duong chay caa doan (tinh bang km) tau tir thoi diém ban dau
dén thoi diém tién hanh do va can cu sb liéu hao mon tai thoi diém do, tién hanh xac

dinh cuong d6 hao mon cua go banh xe.
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+ Ghi s6 liéu cudng dd hao mon go banh xe vao biéu mau quy dinh.

Céc biéu mau dugc trinh bay trong Phu luc 2.

2. Nhap sb lieu théng ké vao phén mém: Tu cac sd liéu di thu thap duoc, tién
hanh nhap s liéu vao phan mém.

3. Tinh toan xac dinh cac théng sb: Tur sb liéu da nhap, phdn mém sé tinh toan
cac dic trung hao mon, cac thdng sé do tin cay va thai han lam viéc cua bo truc banh xe
theo hao mon go banh.

2.3.3.3. Quy trinh danh gia do tin cdy va thoi han lam viéc cua bg truc banh xe
theo do gia tang chiéu cao go bdnh

1. Sau mot khoang thoi gian xac dinh tinh bang thang hoic bang km chay, doan
metro dugc dua vao vj tri kiém tra chuyén dung (chinh bi), tai day tién hanh do dac cac
thong sb sau day:

+ Po chiéu cao go banh xe, véi téi thiéu ¢ hai mat cat vubng goc véi nhau.

+ Dung cu do chiéu cao go banh xe thé hién trén Hinh 2.15c.

+ S6 liéu do dugc ghi vao biéu mau quy dinh,

+ Xac dinh d¢ gia ting chiéu cao go banh xe bang cach Iy hiéu sé cua kich thudc
chiéu cao go banh xe nguyén thuy véi kich thude chiéu go banh xe vira do duoc.

+ Ghi s liéu vé dd6 mon go banh xe vao biéu mau quy dinh.

+ Cian cir quang duong chay cia doan (tinh bang km) tau tir thoi diém ban dau
dén thoi diém tién hanh do va can ct s6 liéu hao mon tai thoi diém do, tién hanh xac
dinh cuong gia tang do cao go banh xe.

+ Ghi s liéu cuong do gia ting chiéu cao go banh xe vao biéu miu quy dinh.

Céc biéu mau dugc trinh bay trong Phu luc 2.

2. Nhap s6 lieu théng ké vao phén mém: Tu cac sd liéu di thu thap duoc, tién
hanh nhép s6 liéu vao phan mém.

3. Tinh toan xac dinh cac théng sb: Tur sb liéu da nhap, phdn mém s& tinh toan
cac dic trung hao mon, cac thdng sé do tin cay va thai han lam viéc cua bo truc banh xe
theo d6 gia tang chiéu cao gd banh.

2.4. XAY DUNG QUY TRINH DANH GIA AN TOAN CUA PHUONG TIEN
DUONG SAT PO THI
1. Thu thap cac sy ¢ va hu hong cia phuong tién gay tai nan chay tau tau trén

tuyén, bao gdom cac thong tin sau day:
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+ Ngay/thang/nam xay ra sy ¢d trén tuyén

+ Phan tir bi su ¢4 trén tuyén gay tai nan

+ Bién phap khic phuc tai nan

+ Quang duong chay (km) va thoi gian lam viéc caa phan tir (h) ké tir khi bt dau
khai thac dén khi xay ra su c6 gay tai nan hoic thoi gian gitra cac 1an xay ra tai nan sy
cb trén tuyén.

+ Thoi gian khac phu su ¢ (h) gay tai nan trén tuyén

+ S6 ngudi chét, s6 nguoi bi thwong (ning, nhe) do tai nan gay ra

+ Thiét hai vé tai san (triéu dong) do tai nan gay ra

+ Muc d6 nghiém trong cua tai nan (dya theo quy dinh)

Viéc thu thap sb liéu duoc thyc hién thong qua cac biéu mau théng ké duoc trinh
bay trong Phu luc 1.

2. Nhap sb lieu théng ké vao phén mém: Tu cac sd liéu di thu thap duoc, tién
hanh nhép s6 liéu vao phan mém.

3. Tinh toan xac dinh cac théng sb: Tir s6 liéu da nhap, phan mém s& tinh toan
cac thong sé d6 an toan cho tirng phan ti, ting tieu phan hé, timg phan hé, tir d6 tong
hop cho toan bd phuong tién.

KET LUAN CHUONG 2
Trén co so tong hop, phan tich va ké thira cdc nghién ctru vé danh gia do tin cdy o
trong va ngoai nudc:

1. P4 thiét 1ap duogc co so va xay dung dugc quy trinh danh gia do tin cay, tinh sin
sang, kha nang bao dudng (RAM) cho cac phan tir, tiéu phan hé, phan hé va toan bo phuong
tién (doan tau metro) trong qua trinh khai thac, bao gdm van hanh trén tuyén va sta chita
dot xuat tai depot (Chua xét dén bao dudng sira chita dinh k).

2. P thiét 1ap duge co so va xdy dung duoc quy trinh danh gia do tin cdy va thoi han
lam viéc ctia b truc banh xe do hao mon trong qué trinh khai théac.

3. Pa thiét 1ap duoc mo hinh tong quat danh gia xac xuat chuyén tiép trang thai cua
hé gom n phan tr va N trang thai dudi dang cac trang thai day du va cac trang thai gidi han.
Tur d6, thiét 1ap duoc md hinh danh gia x4c xuat chuyén tiép trang thai ciia phuong tién
dudng sat d6 thi tuyén Cat Linh - Ha Pong gom 6 phan tir va 13 trang thai dudi dang cac
trang thai ddy du va cac trang thai giéi han.

4. P thiét 1ap duogc co so va quy trinh danh gia dinh luong mot sb chi tiéu vé an toan
(S - SAFETY) do phuong tién gay ra trong qua trinh khai thac.

Cac noi dung néu trén 1a co sé dé xay dung phan mém danh gia do tin cay va an toan
cta phuong tién dudng st do thi trong qua trinh khai thac néi chung va tuyén Cét Linh -

Ha Dong noi riéng.
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CHUONG 3
XAY DUNG PHAN MEM PANH GIA PO TIN CAY, TINH SAN SANG,
KHA NANG BAO DUONG VA AN TOAN CUA PHUONG TIEN PUONG SAT
PO THI TRONG QUA TRINH KHAI THAC

Phan mém danh gia do tin cay, tinh sin sang, kha ning bao dudng va an toan cua
phuong tién duong sit d6 thi trong qua trinh khai thac (Cu thé cho tuyén Cat Linh - Ha
bong) dugc phat trién nham ludn cap nhat dugc mdt cach chinh xac, kip thoi cac thong
s6 vé do tin cay, tinh sin sang, kha ning bao dudng va an toan cta phuong tién trong
qua trinh khai thac. Tir do, gitip ngudi sit dung hinh dung duoc muc tin cay, tinh san
sang, kha ning bao dudng cia toan b phuong tién ciing nhu cac bo phan, chi tiét cia
phuong tién, dong thoi, gitp cho don vi quan ly ¢ cac giai phap thich hop trong viéc
lap ké hoach du phong phu ting, vat tu thay thé; cac giai phap giam thoi gian dimg dé
bao dudng, sira chita, gop phan nang cao d6 tin cay, tinh san sang va hiéu qua khai thac
cua phuong tién.

Vé mit cong nghé, phan mém dugc phat trién trén co s& ngdn ngit 1ap trinh Java
va h¢ quan tri co s¢ dir li¢u SQLite, ca hai déu 1a ma ngué)n md, mién phi, da nén tang,
duoc st dung rong rai trong nhiéu linh vuc khac nhau [1,9-10, 41, 49, 73].

Java 1a mot ngén ngir 1ap trinh pho bién va manh mé, duoc phét trién boi Sun
Microsystems (nay 1a mot phan cta Oracle Corporation) voi mot sé dic diém ndi bat:
Pa nén tang (Platform-independent); Puoc sir dung rong rai; Ct phap don gian va dé
hiéu; HO trg da ludng (Multithreading); Bao mat cao; Thu vién phong phu (Rich library);
Hb trg ma nguén mé; Tinh nhat quan va bao tri dé dang.

SQLite 1a mot hé quan tri co s& dir liéu quan hé nhe (RDBMS - Relational
Database Management System) mi ngudn md, dugc phat trién bsi Dwayne Richard
Hipp vao nam 2000 v&i mot s6 dic diém ndi bat: Ma ngudn mé va mién phi; Khong can
may chu; Nhe va nhanh; Kha ning di dong; Hb tro chuan SQL; D8 trién khai.

3.1. CAC CHUC NANG CO BAN CUA PHAN MEM

Phan mém c6 giao dién thuan Viét, than thién, dé sir dung véi nhiéu chirc ning
tiy bién cho phép danh gia do tin cay, tinh sin sang, kha nang bao dudng va an toan cia
cac phan ti, cac tiéu phan hé, cac phan hé va cua toan bo phuong tién duong sat do thi

tuyén Cat Linh - Ha Pong trong qua trinh khai thac mot cach thuan lgi, nhanh chong va
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chinh xac. Cac giao dién chinh ctia phan mém dugc trinh bay trong Phu luc 3. Dudi day
la cac chirc nang co ban va luu d6 thuat toan cia phan mém.

3.1.1. Panh gia d tin cay va tinh siin sang ciia phwong tién dwong sit do thi
trong qua trinh van hanh trén tuyén

- Nhap s6 liéu dau vao vé tré ngai chay tau (thoi gian lam viéc giira cac 1an xay
ra su cd va thoi gian gian doan chay tau hay thoi gian phuc hdi twong ng) cho ting
phan tir va hién thi s ligu.

- Tinh toan cac chi tiéu d tin cay va tinh sin sang cua tirng phan ti va hién thi
két qua.

- Tich hop s6 liéu cua tirng phan tir vao tiéu phan hé va hién thi sb liéu.

- Tinh toan cac chi tiéu do tin cay va tinh sin sang cua cua tiéu phan hé va hién
thi két qua.

- Tich hop s6 liéu cua ting tiéu phan hé vao phan hé va hién thi sé liéu.

- Tinh toan cac chi tiéu d tin cay va tinh sin sang cua phan hé va hién thi két
qua.

- Hién thi sb liéu va két qua tinh toan bao gom cac loai do thi, cac ham va bang
két qua.

3.1.2. Panh gia do tin cdy, tinh sin sang va kha ning bao duéng ciia phwong
tién dwong sat d6 thi trong qua trinh baoe dwdng, sira chira tai depot

- Nhap s6 liéu dau vao vé bao dudng, sira chira (thoi gian lam viéc gitra cac lan
hong, thoi gian phuc hdi) cho tirng phan tir va hién thi s6 lieu.

- Tinh toan cac chi tiéu do tin cay, tinh sin sang va kha ning bao dudng cua tirng
phan tir va hién thi két qua.

- Tich hop s6 liéu cua tirng phan tir vao tiéu phan hé va hién thi sb liéu.

- Tinh toan cac chi tiéu do tin cay, tinh san sang va kha ning bao dudng cua ting
tiéu phan hé va hién thj két qua.

- Tich hop s6 liéu cua tirng tiéu phan hé vao phan hé va hién thi sé liéu.

- Tinh toan cac chi tiéu do tin cay, tinh san sang va kha ning bao dudng cua phan
hé va hién thi két qua.

- Hién thi liéu va két qua tinh toan bao gdm cac loai d6 thi, cac ham va bang két

qua.
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3.1.3. Panh gia an toan ciia phwong tién dwong sat d6 thi trong qua trinh
van hanh trén tuyén

- Nhap sb liéu dau vao vé an toan va tai nan cho timng phan tir va hién thi s liéu.

- Hién thi c4c chi tiéu vé an toan cua ting phan tu.

- Tich hop s liéu cua tirng phan tir vao tiéu phan hé va hién thi sé liéu.

- Tinh céc chi tiéu vé an toan cho tirng tiéu phan hé va hién thi két qua.

- Tich hop s6 liéu cua ting tiéu phan hé vao phan hé va hién thi sé liéu.

- Tinh toan cac chi tiéu vé an toan caa phan hé va hién thj két qua.

- Hién thi s6 liéu va két qua tinh toan bao gém cac bang két qua.

3.1.4. Cac chirc nang khac

- Tinh to4n trang thi gidi han ciia phuwong tién va hién thi két qua

- Nhap s liéu va tinh toan do tin cdy va thoi han lam viéc ciia bd truc banh xe
theo hao mon mit lan banh xe va hién thi so liéu, két qua.

- Nhap sb liéu va tinh toan do tin cay va thoi han lam viéc cia b truc banh xe
theo hao mon g banh xe va hién thi s6 liéu, két qua.

- Nhap s6 liéu va tinh toan do tin cay va thoi han lam viéc ctia bd truc banh xe

theo dg gia tang chiéu cao g0 banh xe va hién thi sb liéu, két qua.
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3.2. CAC LUU DO THUAT TOAN
3.2.1. Lwu d6 thuit toan tinh toan cac chi tiéu dd tin cdy, tinh sin sang, kha

ning bao dudng cia phuwong tién

Nhap véo s6 lidu théng ké
cua cac phan tr (89 phan t):
S6 liéu, Doan tau, Toa xe,

Ngay, t, T
¢ . 5 N\
Tinh toan cac chi tiéu do tin cay As = Z APHE
cua céc phan tir . = J
Xuat ra: App;, ppri(i = 1 + 89) ) 4
s 6 "
& _ k1 ApHk
— — Bs = 6
Tinh toan cac chi tiéu d6 tin cay { > k=1 YPHE )
cua cac tiéu phan hé 1
Xuat ra: Appm;j, prea;(j = 1+ 16) r 1 \
B(Ts) = 5-
\ 4 q 5 )
Tinh todn cac chi tiéu do tin cay v
cua cac phan hé ( 1 )
Xuat ra: Apgg, ﬂka(k =1= 6) E(TS) = E
Y
1is
-
upH1 =0 %7 XNg +ug
&& ppr2 =0 y
&& .. ) 4 .
&& ppar =0 Ke=1-S
(k=1-=6) [ ° ° )
) 4
Ss(t) = Ss + Kgexp[—(As + ps)t]
) 4
Kg(t) =1— Ss(t)
) 4
ST APHEk Xuét ra:
KPHE - Cac gia tri: E(Ts), E(7s),
Agy s, Ss, Ks
- Céc do thi: Ss(t), Ks(t)
Ypar =0 —
¥

2 ;
Q Ket thuc
A

Hinh 3.1. Luu d6 thuat toan tinh toan céac chi tiéu do tin cdy, tinh sin sang, kha ning

bdo dudng ctia phuong tién
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3.2.2. Luu d6 thuit toan tinh toan trang thai giéi han ciia phwong tién

Nhap vao sb liéu thc")ng ké
cua cac phén t (89 phén tr):
S6 liéu, Poan tau, Toa xe,
Ngay, t, T

v

Tinh toan céc chi ti€u d¢ tin cay
cua cac phan tr
Xuat ra: Apry, ,U,pTZ(Z =1+ 89)

v

Tinh toan céc chi tiéu d¢ tin cay
cua cac ti€u phan hé
Xuat ra: ATPHj, ﬂTij(j =1+ 16)

Y
Tinh toan céc chi tiéu do tin cay
cua cac phan hé
Xuat ra: Apgy, ,uka(k =1+ 6)

[ _ ApHk
YPHE =
UPHE
—)[ YpaK =0 ]

Y

O

(1129

A = Apay A5 = Apmas A = Apas

) .y (6
APH4 A 411 = APH5, A{s13 = )\PHGJ

Y

r

(1)
4)

M3 = KPHL) N5)_)>1 = KPH2/ Ngl,l = KPH3
5 6
L/‘LQA)I = KPH4, Mng = KPH5/ ,U'§3L,1 = //'PHGJ

\

(2 3

Y

1 )

Pl=——
14 Zk:l YPHE

Y

Pg(l) =vpm1P1

Y

Yer2P1

Y

YrH3P1

vpasP1

Y

Pg) = vpueP1

Y

Xuit ra:
)‘g—)w; ’\é:ls; /\g—)ﬂ?
)\( .)‘( % )"

159 1311’ 3413’
315 5515 Hr 15
4 . () . (6
Mg s M

e e )
gheki
Py Pyy’; Py

A

®

o
A

y

Két thic

Hinh 3.2. Luu d6 thudt toan tinh toan trang thai gidi han ctia phuong tién
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3.2.3. Luu d6 thuit to4n tinh toan cac chi tiéu dd tin cdy, tinh siin sang, kha

nang bao dudng cia phan hé

, , f m h
Nhép véolsé lliéu th(){lg Ifé A= Z ATPH;
cua cac phan tir (# phan t): j=1
So liéu, Poan tau, Toa xe, ® ¢ d
Ngay, t, T - - \
7 . D jo1 ATPH;
PH = Sm
" ” ; T % T A Zj:l YTPHj;
Tinh todn céc chi tiéu d6 tin cdy \ J
) cuia cac phan tir ¢
Xuat ra: App; ,upTi(i =1+n) f i A
3 P = S
Tinh toan cac chi tiéu d¢ tin cay i
~ cuacac tiéu phan h¢ ( i 1 )
Xuat ra: ATij,/,LTij(j =1+ m) L (TPH) o HPH )
( KUPH )
Spg= ——"——
P = XpE + ppu )
Kpg =1- Spy
Spu(t) = Spu + Kpuexp[—(Apa + pru)t]
Kpp(t)=1— Spu(t)
Y
_ ArpHj Xuat ra:
i - Céc gié tri: E(Tpy), E(tpr),
ApH, kPH, SPH, KpH
- Céc do thi: SpH(t), KPH(t
—>[ Yrpa; =0 ] >]

®

Hinh 3.3. Luu d6 thuat toan tinh toan cac chi tiéu d tin cdy, tinh sin sang, kha ning

bao dudng ctia phan hé
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3.2.4. Luu d6 thuit toan tinh toan cac chi tiéu dd tin cdy, tinh siin sang, kha

niing bio dudng cia tiéu phan hé

Nhap vao sb lidu thong ké
ctia cac phan tur (7 phan tir)
cua tiéu phan h¢:

S6 liéu, Poan tau, Toa xe,
Ngay, t, T

Y

Tinh toadn cac chi ti€u dg tin cay
cua cac phan tr
Xuatra: App;, ppri(i = 1 +n)

ppr1 =0

&& ppry =0
&& ...
&& ppri =0
(i=1+n)

"
2
)
o
|
>
:

s 2
n
ArpH = Z ApTi
. =1 J
| T ,
" Zz 1/\PT1'
TPH = —p——
L E?:l YPTi )
, —
E(Trpu) = X
L TPH )
e ¢ 1 1
E(rrpm) =
| UTPH )
, v 1
Srpa = __ HrPH
| ArpH + prPH ‘
, v ,
Krpg = 1— Stpy

v

[STPH(t) = Stpu + Krpuexp|—(Arpu + MTPH)t]]

v

[ Krpu(t) =1— Srpu(t) ]

Y

Xuit ra:
- Cac gié tri: E(TTPH)7 E(TTPH)»
ArpH, prPH, STPH; KTPH
- Cac @0 thi: STPH(t), KTPH(t)

»|
r

Hinh 3.4. Luu d6 thuat toan tinh toan céc chi tiéu do tin cay, tinh sin sang, kha ning

bao dudng cua tiéu phan hé
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3.2.5. Luwu d6 thuit toan tinh todn cac chi tiéu do tin cay, tinh sin sang, kha

niing bio dudng cia phan tir

Y

Nhap vao so li€u thong ké
cua phan tu:
So liéu, Poan tau, Toa xe,

Ngay, t, T
¥ Y
Xir 1y s6 liéu thong ké vé thoi gian r = \
lam vigc giira cac lan hong ¢ Si= ata
Xuat ra: ag, fit \ T )
Y
Y ( )
X 1y s6 liéu thong ké K=1-8
v€ thoi gian phuc hoi 7 . /
Xuatra: ar, fir v
S(t) = S+ Kexp[—(Apr + ppr)t]
) 4 L )
k Apr = o ' J ‘
K(t)=1-S(¢)
) \ 4 . L |
upr = a—T v
Xuat ra:
\ 4 - Cac gia tri: a4, a,,
[ j )‘PTa upr, Sa K
1) =Xppeap(=Argt) - Cic d8 thit fu, £(2), firs £(7)
‘ ’ S(t), K(¢)
4 " A
\ 4

f(7) = uprexp(—pprr) .
L | 7 Két thl’lc

Hinh 3.5. Luu d6 thuat toan tinh toan céac chi tiéu do tin cdy, tinh sin sang, kha ning

bao dudng cta phan tir
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3.2.6. Lwru d6 thuit toan tinh toan d9 tin cdy va thoi han l1am viée ciia bd truc

banh xe theo hao mon mat lan banh xe

Y
hap vao s6 liéu thong ké ) A 4 .
hao mon mat lan banh xe: ty—09,09% = Ign/[3, 7190 (c) + a(c)]
Poan tau, Toa xe, Ngay, Truc so . /
Phia, L;, Imli, (7, =1+ n)
Igh p Y .
1 ¢ — a(c)]?
- £
) 4 . o(c)v2m 2[o(c)]
Im i . > g
¢ = L; ,(i=1+mn)
. v ‘r
- ¥ ' [ Q(t) = [M] ]
Xt 1§ 56 liéu théng k& v& cudng d6 a(c)t
hao mc‘)n mat lan banh xe ¢
Xuat ra: a(c), o(c), fic \ 4
[ P(H)=1- Q) ]
Y
( (c) = o(e)/a(o) | !
Xuit ra:
v - Cac gia tri: a(c); o(c); v(c)
i A ty—50%; tr=00%; tr—
to =7 ¥=50%> Yy=90%) “v=99,99%
I r-s0% = Lau/alc) ) - Céic db thi: fic; £(c);
Q(t); P(t)
( ‘r )
to—00% = Ign/[1,2820(c) + a(c)] Y
) ’ Két thic

Hinh 3.6. Luu d6 thuat toan tinh toan d tin cdy va thoi han lam viéc

cua bo truc banh xe theo hao mon mat lan banh xe
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3.2.7. Lwu d6 thuit toan tinh toan d9 tin cdy va thoi han l1am viée ciia bd truc

banh xe theo hao mon go banh xe

\ 4
hap vao s liéu thong ké A 4 .
hao mon go banh xe: ’ [ ty=00,00% = Ign/[3,7190(c) + a(c)]
Doan tau, Toa xe, Ngay, Truc so /

Phia, L;, I, (i =1 +n)

Igh Y .
1 [c — a(c))?
fle) = ————ezp {——
, v ‘ [ = Ve o(o)]?
I <
¢ = LLT,(Z'Z 1+n)
. 7 "
2 [ o@t) = & [M_;gh] ]
Xt ly s6 liéu thong ké a(c)
vé cudng dd hao mon gd banh xe ¢
Xuat ra: a(c), o(c), fic A 4
| P(t) = 1-Q() |
Y <
| o(e) = o(c)/a(c) !
Xuat ra:
v - Cac gia tri: a(c); o(c); v(c)
f ) ty=50% t4=90% ; t+=99,009
t._ =7 ¥=50% :y790%7 ~7=99,99%
L o = Ion/ale) J - Céc dd thi: fic; £(c);
Q(t); P(t)
\ 4 .

ty—oon = Ion/[1,2820(c) + a(c)] Y
\ ¢ Két thiic

Hinh 3.7. Luu d6 thuét toan tinh toan d tin cdy va thoi han lam viéc

cua bo truc banh xe theo hao mon go banh xe
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3.2.8. Luru d6 thuit toan tinh toan d9 tin cdy va thoi han 1am viée ciia bd truc

banh xe theo d gia ting chiéu cao g& banh xe

Y
Nhap vao sé liéu théng ké A 4
d¢ gia tang chicu cao go banh xe: [ ty—99.99% = AHg,/[3,7190(c) + a(c)] ]
Doan tau, Toa xe, Ngay, Truc s6
Phia, L;, AHg;, (i =1+ n)
Ath Y
1 [c — a(c))?
)= = —emp{ -2
) \ 4 . [ o(c)V2n 2[o(c)]?
AH y,
¢ = Ligln,(i: 1+mn)
- g \ 4
f c)t—AH )
Xu 1y so liéu thong ké vé cuong do \ a(c) J
gia tang chiéu cao go banh xe ¢
Xuat ra: a(c), o(c), fic \ 4
P(t) =1-Q(2)
" \ J
o(e) = o(c)/alc) !
Xut ra:
v - Cac gia tri: a(c); o(c); v(c)
) t—50%; ty=090%; ty=
to_ — AH ¥=50%) Y4=90%> Ly=99,99%
[ U gn/a(c) ) - Cac do thi: fic; f(c);
Q(t); P(t)
Y
[ ty—g0n = AHg,/[1,2820(c) + a(c)] ] 4
Két thiic

Hinh 3.8. Luu d6 thuét toan tinh toan do tin cay va thot han lam viée

cua bo truc banh xe theo d¢ gia ting chiéu cao g0 banh xe
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3.2.9. Luu d6 thuit toan xir 1y s6 li¢u thong ké

Y

Nhap vao so

cua dai lugng ngau nhién lién tuc

liéu thong ké

X = {0, By i ¢ 5}

Y

Tmaz — Lmin
h e ——————

3,32lgn

Y

>ﬂ3min+(k*1

Nhom 1:
Tmin + Tmin + h
Nhom 2:
> Toin + b+ Toin + 20

Nhom k:

)h + Zoin + kh

Y

T2 = Tmj

Tk = Tmin T+

Trung diém nhém 1:
Trung diém nhom 2:

o 3R/2

Trung diém nhém k:

(2k — 1)h/2

Y

Tén s6 nhom 1:
m1 14 sd luong $6 liéu roi vao nhém 1
Tén s6 nhom 2:
ms 12 b lugng s6 liéu roi vao nhom 2

Tan so0 nhém k:
my, 1a 80 lugng so liéu roi vao nhém k

P Y
m; 1.
| 7'147,(2—1.](7)
p Y
Ti /.
fl:I,('LZI—k)
Y
f k
EX)=a= vaﬂ'z
=1
Y
f k
D(X)=D=> (a— =)’
i=1
- Y
o(X) =0 =14/D(X)

Xuatra: a, 0, f;

Y

Két thuc

Hinh 3.9. Luu d6 thuat toan xu 1y s6 liéu thong ké
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3.2.10. Lwu d0 thuit toan tinh to4n céc chi tiéu vé an toan ciia phwong ti¢n

Y

- Nhép vao s6 liéu thong ké
ctia cac phan tir (89 phan tir):
S6 lieu, Poan tau, Toa xe,
Ngay, S6 nguoi chét,

S6 nguoi bi thuong ning,
S6 ngueoi bi thirong nhe,
Thiét hai tai san
- Khoang thoi gian khao sat

Y

Tinh s6 ngay khao sat

Y

Tinh téng s6 nguoi chét

Y

Tinh téng s ngudi bi thuong nang

Y

Tinh tong s6 nguoi bi thuong nhe

Y

Tinh tong thiét hai tai san (triéu dong)

Y

Téng s6 tai nan mic 4, (5 = 1 + 5)
(Phén loai muc tai nan theo bang
Miic d¢ nghiém trong cua nguy

hiém)

v

7

F; = Téng s6 tai nan mirc i / (S6 ngay khao sat

.

Tinh tan suat tai nan mic i

x 18), 1/h

\

J

Y

Phén loai mtrc do tin sudt tai nan
theo bang Tan suat xuat hién cua cac
tinh huéng nguy hiém véi 6 mic:
Thieong xuvén, Rét c¢é thé xay ra,
Thinh thoang, It c6 kha nang, Xdc
sudt nho, Khoé cé thé xay ra.

Y

Panh gia an toan theo Ma tran danh
gid va chép nhan rui ro véi 4 miec:
Khong chdp nhan digc, Khéng mong
muén, Chd'p nhan duoc, Cé thé bé
qua.

Y

Xuit ra: Tong $6 nguoi chét,
16ng s6 nguoi bi thwong ndng,
16ng s6 nguoi bi thirong nhe,
t(ihg thiét hai tai san,
té’ng 50 tai nan mirc i,
tan sudt tai nan mirc i (i =1+ 5),
két qua danh gid an toan.

Hinh 3.10. Luu do thuat toan tinh toan cac chi tiéu vé an toan cua phuong tién
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3.2.11. Luu d6 thuit toan tinh toan cac chi tiéu vé an toan ciia phan hé

y

- Nhép vao s6 liéu thong ké
clia cac phan tir trong phén hé:
S6 liéu, Doan tau, Toa xe,
Ngay, S6 nguoi chét,
S6 nguoi bj thiwong ndng,
S6 ngueoi bi thirong nhe,
Thiét hai tai san
- Khoang thoi gian khao sat

Y

Tinh s6 ngay khao sat

A 4

Tinh téng s6 nguoi chét

Y

Tinh tong s6 ngudi bi thuong nang

y

Tinh tong s ngudi bi thuong nhe

A 4

Tinh téng thiét hai tai san (triéu déng)

Y

Tong sb tai nan muc 4, (i = 1+ 5)
(Phan loai murc tai nan theo bang
Mtic d6 nghiém trong ctia nguy

v

r

F; = Tong s tai nan mirc i / (S6 ngay khao sat

\

Tinh tan suat tai nan muc 7:

x 18), 1/h

N

J

Y

Phén loai mtc do tan suét tai nan
theo bang Tan suat xuat hién cua cac
tinh huéng nguy hiém véi 6 mirc:
Thuong xuvén, Rat cé thé xay ra,
Thinh thoang, It cé kha nang, Xdc
sudt nho, Khé cé thé xay ra.

Y

Danh gia an toan theo Ma tran danh
gi4 va chip nhn rui ro véi 4 muc:
Khéng chap nhan dwoe, Khéng mong
muoén, Chd'p nhan duoc, C6 thé bé
qua.

Y

Xuit ra: Téng s6 nguoi chét,
Iéng $6 nguoi bi thuong nang,
tong sé nguoi bi thirong nhe,
téhg thiét hai tai san,
tcfng 50 tai nan miec i,
tan sudt tai ngn mikc i (i = 1 + 5),
két qua danh gid an toan.

hiém)

Hinh 3.11. Luu do thuét toan tinh toan cac chi tiéu vé an toan ctia phan hé

85

Y



3.2.12. Luu d6 thuit toan tinh toan céc chi tiéu vé an toan ciia tiéu phan hé

Y

- Nhap vao s6 liéu théng ké
clia cac phdn tir trong tiéu phan hé:
S6 liéu, Poan tau, Toa xe,
Ngay, S6 nguoi chét,
S6 nguoi bi thuong nang,
S6 nguoi bi thuong nhe,
Thiét hai tai san
- Khoang thoi gian khao sat

Y

Tinh tin suét tai nan mirc 7:
F; = Tong s0 tai nan murc i / (SO ngay khao sat

x 18), 1/h

L J

s ~

Y

Tinh s ngay khao sat

Y

Phan loai mirc do tin suét tai nan
theo bang Tan sudt xuat hién ctia cc
tinh hudng nguy hiém véi 6 muc:
Thuong xuyén, Rit cé thé xay ra,
Thinh thodng, It c6 kha ning, Xdc
sudt nho, Kho cé thé xay ra.

Tinh téng s6 nguoi chét

Y

Y

Tinh téng s6 nguoi bi thuong ning

Y

Danh gia an toan theo Ma tran danh
gi4 va chép nhan rui ro véi 4 mic:
Khong chdp nhan dige, Khong mong
muén, C hdp nhén dwoc, Cé thé bé
qua.

Tinh téng s6 ngudi bj thuong nhe

Y

Tinh tdng thiét hai tai san (triéu dong)

Y

Téng s6 tai nan miic 4, (i = 1 + 5)
(Phan loai muc tai nan theo bang
Mtrc d6 nghi€ém trong cua nguy
hiém)

Y
Xuét ra: Tong s6 nguoi chét,
16ng s6 nguoi bi thuong ndng,
16ng s6 nguoi bi thuong nhe,
trjng thiét hai tai san,
tdng 6 tai nan mic i,
tan sudt tai ngn mikc i (i = 1+ 5),
két qua démh gid an toan.

Y

Hinh 3.12. Luu d6 thuét toan tinh toan cac chi tiéu vé an toan cta tiéu phan hé



3.2.13. Luu do thuit toan tinh to4n céc chi tiéu vé an toan ciia phan tir

- Nhap vao s6 liéu thong ké
ctia phan tu:
S6 liéu, Poan tau, Toa xe,
Ngay, S6 nguoi chét,

S6 nguoi bi thwong nang,
So nguoi bi thwong nhe,
Thiét hai tai san
- Khoang thoi gian khao sat

Y

Tinh sé ngay khao sat

A 4

Tinh téng s nguoi chét

Y

Tinh téng s6 ngudi bi thuong nang

Y

Tinh tong s6 ngudi bi thuong nhe

Y

Tinh téng thiét hai tai san (triéu déng)

Y

Tong s tai nan mirc 4, (i = 1 + 5)
(Phan loai muc tai nan theo bang
Mirc d6 nghiém trong cua nguy
hiém)

v

\

Tinh tan suat tai nan muec i:

F; = Tong s6 tai nan mirc i / (S6 ngay khao sat

x 18), 1/h

~

J

Y

Phan loai mirc d tan sut tai nan
theo bang Tan suat xuét hién cia cac
tinh hudng nguy hiém véi 6 muc:
Thuong xuvén, Rat c6 thé xay ra,
Thinh thoang, It ¢é kha nang, Xac
sudt nho, Kho cé thé xay ra.

Y

Banh gia an toan theo Ma tran danh
gid va chip nhan rui ro véi 4 mirc:
Khéng chép nhdn dioc, Khéng mong

muon, Ch(i'p nhan dwoe, Co thé bo

qua.

Y

Xuét ra: Tong s6 nguoi chét,
16ng s6 nguoi bi thirong nang,
16ng s6 nguoi bi thirong nhe,
tong thiét hai tai san,
f&)zg 0 tai ngn mirc i,
tan sudt tai nan mirc i (:=1+5),
két qua danh gié an toan.

Hinh 3.13. Luu d6 thuét toan tinh toan céc chi tiéu vé an toan ctia phan tir
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KET LUAN CHUONG 3

1. Phan mém danh gia do tin cay, tinh sin sang, kha ning bao dudng va an toan
ctia phuong tién dudng st do thi tuyén Cat Linh - Ha Pong trong qué trinh khai thac
duoc xay dung trén co s& ngbn ngir 1ap trinh Java va hé quan tri co s¢ dir liéu SQLite
vé6i nhiéu chire ning tuy bién, ¢ giao dién thuan Viét, than thién, dé sir dung, cho phép
tién hanh céc tinh toan mot cach thuan loi, nhanh chong va chinh xac.

2. Tur cac s6 liéu thdng ké cap nhat, phan mém cho phép:

- Tinh toan va danh gia duoc cac chi tiéu do tin cay, tinh san sang, kha ning bao
dudng va an toan cua cac phan tir, cac tiéu phan hé, cac phan hé va tong thé phuong tién
trong qué trinh van hanh trén tuyén ciing nhu qua trinh sira chita dot xuat tai depot theo
nhiéu t6 hgp phuong an khac nhau vai cac khoang thoi gian khao sat khac nhau.

- Tinh toan va danh gia dugc xac xuét gidi han chuyén tiép trang thai cua cac
phan hé trén phuong tién trong qué trinh van hanh trén tuyén ciing nhu qué trinh sta
chira dot xuét tai depot.

- Tinh toan va danh gia dugc do tin cdy va thoi han lam viéc cua bg truc banh xe
trén trén phuong tién do hao mon trong qua trinh van hanh trén tuyén.

3. Pay 1a phan mém lan dau tién duoc xay dyung trong linh vuc phuong tién duong
sat d6 thi & Viét Nam, cu thé 1a tuyén Cat Linh - Ha Pong, 14 co s¢ tham khao cho viéc
xay dung phan mém ddi vai cac phan hé khac caa tuyén nay néi riéng va cac tuyén

duong sat d6 thi khac noi chung.
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CHUONG 4

PANH GIA PO TIN CAY, TINH SAN SANG, KHA NANG BAO DUONG VA
AN TOAN CUA POAN TAU METRO TUYEN CAT LINH - HA PONG
TRONG QUA TRINH KHAI THAC

4.1. SO LIEU THONG KE TONG QUAT VE SU CcO VA HAO MON BANH XE
TREN POAN TAU METRO TUYEN CAT LINH - HA PONG
Trong khoang thoi gian tir khi bat dau khai thac 06/11/2021 dén 30/4/2025 (42

thang hay 3 nam 6 thang) da thu thap dugc cac loai so liéu thong ké vé su ¢ va hao mon

banh xe cia doan tau metro tuyén Cét Linh - Ha Pong, duoc thé hién trong cac Bang

41-45.
Bang 4.1. S6 liéu théng ké tong quét
Trén tuyén Tai depot Hao mon banh xe
Su ¢6 gay Su co gay Su ¢o dan | So liéu hao | So liéu hao | So lidu gia
trd ngai mat an toan dén stra mon mat mon go tang chieu
chay tau va tai nan chﬁ:a,dc}t lan banh cao go banh
(cham tau) Xuat
02 0 744 416 416 416
Bang 4.2. S6 lidu thong ké cac su cb cua cac phan hé duoc stra chira dot xuat tai depot
Phanhé | Phanhé | Phanhé | Phanhé | Phanh¢ | Phanhé | Tongso
than xe bo phan truyen thiet bi | diéu khién | thiét bi
chay dong hém phy
172 0 135 197 4 236 744
Bang 4.3. S luong su ¢6 trén cac doan tau duoc stra chita dot xuat tai depot
HNO0O01 HNO002 HNO003 HNO004 HNOO05 HNO0O06 HNOO7
70 41 39 63 42 75 84
HNOO8 | HNO009 | HNO010 | HNO11 | HNO012 | HNO013 | Tongs
47 76 46 62 43 56 144
Bang 4.4. S6 lugng su €O trén cac toa xe dugc sura chira dot xuat tai depot
Tcl MO M1 Tc2 Tong sd
201 171 178 194 744

Bang 4.5. S6 lugng s6 liéu thong ké vé hao mon banh xe trén doan tau

Hao mon banh xe

S6 liéu hao mon mat lan

S6 lieu hao mon go banh

S6 liéu gia ting chiéu cao

go banh

416 416 416
Tcl | MO | M1 | Tc2 | Tcl | MO | M1 | Tc2 | Tcl | MO | M1 | Tc2
104 | 104 | 104 | 104 | 104 | 104 | 104 | 104 | 104 | 104 | 104 | 104
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S6 luong su ¢b caa cac phan hé trén doan tau metro tuyén Cat Linh - Ha Pong
dugc sira chita dot xuit tai depot trong thoi gian tir 06/11/2021 dén 30/4/2025 duoc thé

hién trong cic Bang 4.6 - 4.11.

Bang 4.6. S6 luong su ¢ cua phan hé than xe trén doan tau metro tuyén Cat Linh

- Ha Pong duoc stra chira dot xuat tai depot tir 06/11/2021 dén 30/4/2025

7T | C4cPhan TT Cc Tiéu TT Céc Phan tir S6 lugng | Ghi
hé phan hé Sy €O chu
Phan hé
PH1 than xe
Than tau
TPH1.1 va trang tri
noi that
PT1.1.1 Than tau 8
PT1.1.2 Trang tri noi that 0
Thiét bi
TPH1.2 dudng PT1.2.1 Thiét bj dwong xuyén suét 12
xuyén sudt
Thiét bi
TPH1.3 maoc tau va
giam xo6c
PT1.3.1 Thiét bi moc nbi béan tu dong 0
PT13.2 Tpiét bi mac \néi ban vinh 0
ctru kém dng long
PT13.3 Tpiét bi n]éc_qnc")i bin vinh 0
ciau kém bo giam xdc
PT13.4 Thiét bi méc ndi ban ty dong 0
trung gian
Cua thoat
TPH1.4 hiém khén
cip
PT1.4.1 Crra thoat hiém khan cip 1
PT1.4.2 Thang thoét hiém 0
Cira héng
TPH1.5 khoang PT1.5.1 Cira hong khoang khach 141
khéch
TPHLG | CUANMONG | pri61 | Ciahong budng lai 10
buong lai
| Téng sb 172

Bang 4.7. S6 lwong su ¢b caa phan hé bo phan chay trén doan tau metro tuyén
Cét Linh - Ha Pong duoc stra chira dot xuat tai depot tir 06/11/2021 dén 30/4/2025

7T | C4cPhan T Cc Tiéu T Cac Phan tir S6 lugng | Ghi
hé phén hé su ¢co cha
Phan h¢ Gia chuyén
PH2 bd phan TPH2.1 )
hudng
chay
PT2.1.1 Khung gia 0
PT2.1.2 Cap banh xe 0
PT2.1.3 T4 hop dau truc 0
PT2.1.4 Hé 10 xo hdp truc 0
PT2.1.5 H¢ 10 xo trung wong 0
PT2.1.6 Thiét bi kéo dan 0
PT12.1.7 Linh Kién hdm co ban 0
PT12.1.8 Hop banh rang 0
PT2.1.9 Khép ndi truc 0
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7T | C4cPhan TT Céc Tieu TT Céc Phan tir Soluong | Ghi
hé phan hé Sy €O chu
Ang ten bo phat dap va bd
PT2.1.10 phan gat bé chudéng ngai vat 0
PT2111 DeA lap dat bo lay dién va phu
kién 0
PT2.1.12 Céap, quang an toan 0
PT2.1.13 | Cam bién toc do 0
| | | Téng sb 0

Bang 4.8. S6 luong su ¢ cua phan hé truyén dong trén doan tau metro tuyén Cat Linh
- Ha Déng duoc stra chira dot xuat tai depot tir 06/11/2021 dén 30/4/2025

7T | C4cPhan TT Céc Tieu TT Céc Phan tir Soluong | Ghi
hé phén hé Sy €O chu
Phan h¢
PH3 truyen
dong
Hé thdng
TPH3.1 kéo dan va
phanh dién
PT3.1.1 Tii dign cao 4p logi TPQ86L 21
Bé bién tan kéo dan logi
PT3.1.2 TGN53H 16
Hop dién tré phanh loai
PT3.13 TR8074 0
B dién khéang loc song loai
PT314 | | KDG-2x420A-5mH-A 0
Ta cau chi thanh cai loai
PT3.15 TPK79F 0
Tui may cit nhanh thanh céi
PT3.1.6 TDG3C 7
Bé dicu khién lai tau logi
PT3.17 $353CC.028 3
PT3.1.8 B gom dong 86
Djng co kéo din khong
PT3.1.9 dong bé loai YQ-190-21 2
PT3.1.10 | Thiét bi tiép dit 0
| Téng sb 135

Bang 4.9. S6 lugng su ¢d caa phan hé thiét bi ham trén doan tau metro tuyén Cat Linh

- Ha Péng duoc stra chira dot xuat tai depot tir 06/11/2021 dén 30/4/2025

T Céchﬁhé” TT Cic Tiéu TT Cac Phan tir S6lugng | Ghi
é phéan hé su CO cha
Phan hé
PH4 thiét bi
him
Hé thdng
TPH4.1 | hamkhiva
cap khi
PT4.1.1 Hé théng cap khi 13
PT4.1.2 B6 loc kém thoat nuée 3/4” 0
PT4.1.3 B4 phdn diéu khién ham 14
PT4.1.4 Két cdu mé dun ham 13
PT4.1.5 Van xd gié chéng truot 4
PT4L6 Bé cdm bién téc dé (chéng 3
truot)
PT4.4.7 Van diéu chinh d9 cao 95
PT4.4.8 Van chénh lgch ap suat 51
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7T | C4cPhan TT Céc Tieu TT Céc Phan tir Soluong | Ghi
hé phan hé Sy €O chu
PT4.4.9 Bg phdn ham gusc
PT4.4.10 K'h:oa vin thodt khi kiéu tiép 3
diém dién
PT4411 D~au EUOI bflO vé hé thong 0
ham, ong mém
PT4.4.12 Van nha ham 0
PT4.4.13 Dong ho do 4p suat ki, doi 0
PT4.4.14 Lo xo khéng khi 0
PT4.4.15 B6 loc bui 0
| | | Téng sb 197

Bang 4.10. S6 luong sy ¢b cia phan hé diéu khién trén doan tau metro tuyén Cat Linh
- Ha Pong duoc stra chira dot xuat tai depot tir 06/11/2021 dén 30/4/2025

7T | CécPhan T Cic Tieu T Cac Phan tir Soluong | Ghi
hé phéan hé su €O chu
Phéan hg
PH5 diéu
khién
TpHs,1 | Dicu khien
va giam sat
PT5.1.1 Bo hién thi HMI 0
PT5.1.2 Module Izp tin hiéu REP 0
Module diéu khién tau
PT5.1.3 VCMe
Module  ra/vao  Digital
PT5.1.4 DIMel.2 0
PT5.1.5 Module vao Digital DIMel.2 0
PT5.1.6 Module ghi nh6 EDRM 0
Module ra/lvao  Analog
PT5.1.7 AXMe 0
PT5.1.8 B hién thi MM1 4
PT5.1.9 Nt 4n tin hiéu 0
PT5.1.10 Module tin hiéu 0
| | | Téng sb 4

Bang 4.11. S lwong sy ¢b ctia phan hé thiét bi phy trén doan tau metro tuyén Cét Linh
- Ha Pong duoc sta chita dot xuat tai depot tir 06/11/2021 dén 30/4/2025

T Cé‘chF:hé” T Cic Tiéu TT Cac Phan tir S6lugng | Ghi
é phéan hé sy €O cha
Phan hé
PH6 thiét bi
phu
Ngudn
TPH6.1 dién phu
tro
PT6.1.1 Nguén dign phu tre 6
PT6.1.2 Tu cao ap phu trg 0
PT6.1.3 Tu cip dién mé rong 0
PT6.1.4 Tu ciu dao tiép dat 0
PT6.1.5 Ac quy 3
Bé nghich Iuwu (b bién
PT6.1.6 tan/bg chuyén dong) thong 6
, gi6 khén cap
Hé thong
TPH6.2 diéu hoa
PT6.2.1 T6 may diéu hoa toa khach 47

92



T CéCthhé” TT Cc Tiéu TT Céc Phan tir S6 lugng | Ghi
é phan hé Sy €O chu
PT6.2.2 Bo thong gi6 buong lai 2
PT6.2.3 Quat gi6 hudng tdm 1
PT6.2.4 Thiét bi bdo vé an toan 14
Hé thdng
TPH6.3 | dién budng
lai
PT6.3.1 Ban lai tu 18
PT6.3.2 Tu diéu khién 9
PT6.3.3 Tu tong hop 0
PT6.3.4 Man hinh bén tréi 0
PT6.3.5 Man hinh bén phai 0
PT6.3.6 Dén chiéu truéc 18
PT6.3.7 Bé gat nuwéc 26
Hé thdng
dién
TPH6.4 khoang
khéch
PT6.4.1 Chiéu sang khoang khéch 50
PT6.4.2 Thiét bi hé thong phat thanh 13
toa xe
PT6.4.3 Pén bao phia ngoai toa xe 0
PT6.4.4 Thiét bi ddu ndi diéu hoa 0
PT6.4.5 Tu diéu khién dién 2
PT6.4.6 Tu diéu khién diéu hoa 0
Hé thdng
TPH6.5 phét thanh
doan tau
PT6.5.1 Té hop thiét bi hé thang 21
PT6.5.2 Dau ndi dién 0
Thiét bi
TPH6.6 thong tin
vo tuyén
PT6.6.1 Gigi thisu MDT-300 0
PT6.6.2 Két cau co ban 0
PT6.6.3 May chinh 0
PT6.6.4 Hop diéu khién 0
PT6.5.5 Ang ten 0
Tbng sb 236
Tong céng (Bang 4.6 - 4.11) 744

S lieu thdng ké vé thoi gian 1am viéc va thoi gian phuc hi cua cac phan tir trén
doan tau metro tuyén Cat Linh - Ha Pong duoc sira chira dot xuat tai depot trong thoi
gian tir 06/11/2021 dén 30/4/2025 gdbm 744 su ¢ duoc cho trong Bang 1.62 Phy luc 1.
4.2. PANH GIA PO TIN CAY, TINH SAN SANG VA KHA NANG BAO DUGNG
CUA CAC PHAN HE TREN POAN TAU METRO TUYEN CAT LINH - HA PONG
TRONG QUA TRINH KHAI THAC

Qui trinh danh gia d tin cay, tinh sin sang va kha ning bao dudng ctia cac phan
hé trén doan tau metro tuyén Cat Linh - Ha Pong trong qua trinh khai thac duoc thuc
hién trén co so s liéu thong ké da thu thap va bang Phan mém “Panh gia do tin cay,
tinh san sang, kha ning bao dudng va an toan cia phuong tién dudng st do thi tuyén

Cat Linh - Ha DPong trong qua trinh khai thac” da xay dung ¢ Chuong 3.
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4.2.1. Panh gia d§ tin cay, tinh sin sang ciia cAc phan hé giy tré ngai chay
tau trong qua trinh van hanh trén tuyén

4.2.1.1. Panh gid dg tin cdy, tinh sdn sang ciia phdn hé thiét bi phu gdy tré ngai
chay tau trong qud trinh vdn hanh trén tuyén

S6 liéu thdng ké vé sy ¢ gay gian doan chay tau va thoi gian phuc hdi cua cac
phan tir thugc phan hé thiét bi phu trén doan tau metro tuyén Cat Linh - Ha Pong trong
qua trinh van hanh trén tuyén trong khoang thoi gian tir 06/11/2021 dén 30/4/2025 dugc
cho trong Bang 4.12.
Bang 4.12. S6 liéu théng ké vé sy ¢b gay gian doan chay tau va thoi gian phuc hoi cua

c4c phan tur trén doan tau metro tuyén Cat Linh - Ha Dong trong qua trinh van hanh
trén tuyén tir 06/11/2021 dén 30/4/2025

T Poan | Toa Ngay xdy ra su ¢ 5 Thot gian lam viéc giﬁa Thoi gian
tau Xe ' cac lan xay ra su c0, h phuc hoi, h
1 HO08 | Tc2 04-8-2023 15.264 0,083
2 HO07 | Tcl 01-10-2024 25.440 0,75
Ghi chu:

1. Béi vé6i doan tau HNOOS: ngay 04/8/2023, toa xe Tc2, Phan hé thiét bi phu (6),
Tiéu phan hé Pién budng lai (6.3), Phan ta Tu diéu khién (6.3.2), tai ga Cat Linh khdng
xuat phat duoc do mat strc kéo, do 15i ro le 5 km/h 20K72, phai dirng & ga Cat Linh gay
cham tau 5 phut sau khi da diéu tau HNO13 1én thay thé.
2. Pbi v6i doan tau HNOO7: ngay 01/10/2024, toa xe Tcl, Phan hé thiét bi phu
(6), Tiéu phan hé Hé thdng dién khoang khach (6.4), Phan tir Tt diéu khién dién (6.4.5)
tai ga Cat Linh khong nha ham do 16i ro le 20K 72, da ddi tau du phong chay thay thé tur
ga Cat Linh gy cham tau 45 phut. (Tai depot, su cb ndy da duoc khic phuc bang cach
lay ro le 20K 72 tir toa Tc2 doan tau HNOOS ¢ depot lip sang).
Két qua tinh toan duoc thé hién trén cac giao dién Hinh 4.1 va Bang 4.13.
Bang 4.13. Cac chi tiéu do tin cay, tinh san sang ctia Phan hé thiét bi phu trong
qua trinh van hanh trén tuyén giai doan tir 06/11/2021 dén 30/4/2025 (2 sy cb)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(Ts): 9540.0 h
binh giira cac lan hong
2 | Thoi gian phuc hoi trung E(z,) =0,333125 h
binh
3 | Cuong do hong 4,=0,000104822 h'!
4 | Cudng d6 phuc hoi 1,=3,00188 h!
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TT Chi tiéu Tri s6

Ham san sang S, (t)=0,999965 + 3,49175.10%exp(-3,00198t)
Hé s sin sang S, = 0,999965

Ham khong san sang K, ()= 3,49175.10° - 3,49175.10-5exp(-3,00198t)
Hé sb khdng san sang K, =3,49175.10

0 N o O

B - X 08 hi him Saf) o x
S liéu Poan tau Toa xe Thiki gian Chike ning Do thi himn san sing
S5(1) = 0.999965 + 3 49175E-05 exp(3.00198 1)
. 1E0
Q% 6. PHAN HE THIET B[ PHU
9.99995E-1
BY T ¢4 An toan

Cic chi tiéu danh gia @3 tin ciy 0.9999E-1
Thoi gian lam viéc trung binh E(T,) () 9540.00 —
Thii gian phyc héi trung binh E(r,) () 0.333125 999055 1
Cuong dd hing i, (1/h) 0.000104522 = 9.09978E 1
Cuimg d§ phye héi p, () 3.00188 9.9997E-1
Hés 0.999965 9.99965E-1
He 56 khéng sin sang K, 3.49175E-05 9.9996E-1
. 9.99955E-1

Ham sin sang S,(t) S Do thi S (1)
- 9.9995E 1

Ham khéng sin sang K (0) | DO thi K ()

o 200 400 600 500 1,000 1,200 1,400 1,600 1,500
t, ()
i tinh todn va cip nhat s6 liéu — St

a. Giao dién tong quat xac dinh cac chi b. Giao dién hién thi ham sin sang cta phan
tiéu d6 tin cay cua phan hé thiét bi phu  hé thiét bi phu trong qué trinh van hanh
trong qué trinh van hanh trén tuyén trén tuyén

X - X

SO LIEU DANH GIA PO TIN CAY BANG TONG HOP KET QUA DANH GIA PO TIN CAY
6. PHAN HE THIET BI PHU 6. PHAN HE THIET BI PHU
éu: - Trén tuyén
'HN0O01 - HN0O2 - HN003 - HN004 - HN0OS - HNOO6 - HN0O7 - HN00S - HN00O - HN010 - HNO11 - HNO12 - HNO13

n tuyén
: - HN0OI - HN0O2 - HN003 - HIN0O4 - HN0OS - HN006 - HN0O7 - HIN0OS - HN009 - HN010 - HN011 - HN012 - HN013
- Tel -M0- M1 - Te2
dAu Khio sat: 06-11-2021
thiie khio sit: 30-04-2025

Phién i i) S6 ligu Doin tauw Toaxe Ngay () ) Gia trj Ponvi
632 9 | Tréncuyén | ENOOS | T2 | 04-08-2023 15264 | 0083 9540.00 b
645 | 2 | Trénwuyén | EN007 | Tl | 01-10-2024 /0| 055

0333125 h
0000104822 b
3.00188 b
s 0.999965
6 Ks 3.49175E-05
Ss(t) 0.999965 + 3.49175E-05 exp(-3.00198 1)
8 Ks() 3.49175E-05 - 3.49175E-05 exp(-3.00198 1)

c. Giao dién hién thi sb liéu théng ké  d. Giao dién hién thi cac chi tiéu danh gia
thoi gian lam viéc gitra cac 1an hong va  do tin cay caa phan hé thiét bi phu trong
thoi gian phuc hdi cia phan hé thiét bi qua trinh van hanh trén tuyén
phu trong qué trinh van hanh trén tuyén

Hinh 4.1. Giao dién tinh todn va hién thi két qua danh gia do tin cay cua phan hé

thiét bi phu trong qua trinh van hanh trén tuyén
Qua day thay rang, muc tin cay hay tinh sin sang caa phan hé thiét bi phu khi
van hanh trén tuyén trong khoang thoi gian khéo sat la thdp nhat so véi cac phan hé
khac, nhung ciing cé gié tri 1a rat cao, vi Ss= 0,999965. Cac phan hé con lai duoc coi

la c6 do tin cay tuyét doi.
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4.2.1.2. Panh gia dé tin cdy, tinh san sang cia cdc phan hé khdc gdy tré ngai

chay tau trong qud trinh vdn hanh trén tuyén

Trong khoang thoi gian bit dau dua vao khai thac tir 06/11/2021 dén 30/4/2025
khong xay ra bat ky su ¢ nao dbi vai cac Phan hé than xe, Phan hé b phan chay, Phan
hé truyén dong, Phan hé thiét bi hdm va Phan hé diéu khién giy gian doan chay tau
(cham tau) trén tuyén. Do d6 céc Phan hé nay dugc coi 1a co d6 tin cdy tuyét ddi trong
khoang thoi gian khao sat da néu.

4.2.2. Panh gia d§ tin cay, tinh sin sang va kha ning biao duéng cia cac
phan hé trong qua trinh bao duéng sira chira tai depot

4.2.2.1. Bdnh gid do tin cdy, tinh san sang va khd ndng bdo dwdng ciia phan hé
thdn xe trong qua trinh bao duong swa chira tai depot

Phan hé than xe duoc phan chia thanh 6 Tiéu phan hé vai tong sé 11 phan tu.
Tong sy ¢6 cua cac phan tir va phan hé 1a 172, trong d6 Phan tir cira héng khoang khach
c6 sb su ¢d 1a 16n nhat: 141 sy ¢b (xem Bang 4.5). Sé liéu thong ké vé thai gian lam viéc
va thoi gian phuc hdi caa phan tir trong Phan hé than xe duoc trich xuat trong Bang 1.62
Phu luc 1.

Duéi day don cir qua trinh tinh toan dd tin cay, tinh sin sang va kha ning bao
dudng cua phan tir cira héng khoang khach. Két qua tinh toan thé hién trén Hinh 4.2 va
Bang 4.14.

Bang 4.14. Cac chi tiéu do tin cay, tinh sin sang va kha ning bao dudng cua Phan tir
ctra hong khoang khach tai depot giai doan tir 06/11/2021 dén 30/4/2025 (145 su cd)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc a,= 7.607,69 h
trung binh gitra cac lan
hong
2 | Thoi gian phuc hoi a_=5,07782h
trung binh
3 | Cuong dd hong 2 =0,000131446 h'
4 | Cuong do phuc hoi u=0,196935 h!
5 | Ham sin sang s(t)=0,999333 + 0,006667014exp(-0,197006t)
6 | Hé s6 san sang s = 0,999333
7 | Ham khdng sin sang K (t)=0,006667014 -0,006667014exp(-0,197006t)
8 | Hé s6 khdng sin sang K = 0,006667014
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° - ® B i am 1) - o x

50 lfu Boan thu Toa se Thet gian Chire ming | Dé thi him mit d§ phin ba xic suit thai glan Lim vije gifia cic lin hing
(1) = 0.000131446 exp(-0.000131446 1)
* L.5.1. HE THONG CUA HONG KHOANG KHACH
16E-4
Dt iy A tesn
1564
(e chi i dimh gl 4 e ey
[ m | Sélifm | Downtm [0} ) 14E4
130 Tal Depor 1 [ Ths gian Lam vife trumg binh giin 607,68
151 Tl Depot 17 o5 cac hn g 3, (1) 13E4
132 Toi Depor 1396 05 )
e o it That gan phe i trang nk 8, () s 1284
134 Tai Depot 12 0
16 | Thi Dot = . Cuimg 3 homg 3 (V%) [Ty 11E4
157 Tl Depot [0} 05
138 Toi Depot 130 o5 Cwimg 80 phe bk (1) i iss
138 Tai Depor it} 05 O LU
160 Toi Depot 1030 05 A
Ti1 Tl Depat £ 05 Hi o6 sim chng § nsman
T Depot e 0s
18 Tai Depor 1992 L3 ] H§ o kivdng sin sing K 0000667014
m © Them B8
Ha mi df phin b xic suit mon Es
sl Trin tuyén ] it .
-  Xea plam lim. vide gt cie ki hing ) T D6 | ) aps
Boin tiu oL
X 4ES
Toaze Tl Sia Ham wic g phin b4 xic sui i © b minn
ism piye b (1) SES
e 1306 208 = 2Es
o Lo [=etmsw ]
That gan b vide 1) 1E5
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Thét glam phaye b 7 ) By i Kivbng sin shug K(©) K 4 b K(y OED —
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)
3 i s v cdp i 2 —f—r)

2
A

a. Giao dién tong quat xac dinh cac chi b. Giao dién hién thi ham mat d6 phan
tiéu do tin cay cua phan ti cira hong bé thoi gian lam viéc giita cac 1an hong
khoang khach cua phan tir cira héng khoang khach

08 i i oo B8 hiham )

x
D6 thi him mit 4§ phan b xic suat thiri gian phge hoi D thi hin sin sing
(1) = 0.196935 exp(-0.196935 1) $(£) = 0.999333 + 0000667014 exp(-0.197066 ©)
0.20 1E0 ;)
[ | v999s61
018 9.999E 1
o1 9.9955K-1
016 9.998E 1
015 9.997E-1
o4 9.997E-1
013 9.9965E-1
0.12 9.996E-1
Zon 99955 1
Zo10 3 vsosEa
- 9.9945E-1
& 009
0.08 9.994E-1
07 9.9935E-1
0.06 9.993E-1
0.08 9.9915E1
o0 9.9928-1
043 9.9915E-1
s 9.901K-1
an 9.9905E-1
000 99951
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c. Giao dién hién tr;i_ha‘im mat d6 phanbé  d. Giao dién hién thi ham sin sang cua
thoi gian phuc hdi caa phan tir ctira hong phan tir cira hdng khoang khéch
khoang khéach

w - X - x
SO LIEU DANH GI4 DO TIN CAY BANG TONG HOP KET QUA DANH GIA DO TIN CAY
15.1. HE THONG CUA HONG KHOANG KHACH 1.5.1. HE THONG CUA HONG KHOANG KHACH
6 liéu: - Tai Depot 6 ligu: - Tai Depot
Poan tau: - HN001 - HN0O2 - HNO03 - HN004 - HN0OS - HN0O6 - HN007 - HN00S - HN009 - HN010 - HN011 - HNO12 - HNO13 Doin tau: - HNOOL - HNOO2 - HNOO3 - HNOO4 - HN0OOS - HNOOS - HNOOT - HNOOS - HNOOS - HNOLO - HNOL1 - HN012 - HNOL3
Toa xe: - Tel - MO - MI - Te2 Toa xe: el - MO - M1 - Te2
Théi gian bat diu khio sat: 06-11-2021 Thai gian bat diu khao sat: 06-11-2021
Thei gian két thic khio sat: 30-04-2025 Théi gian két thic khio sat: 30-04-2025
™ S6 lidu Poan tau Toa xe Neay ) T [ 13 Thing 56 Gi tri Do vi
a1 Depot HAU0 ji 012055 10 . N 1 " 260769 N
i Depot HN006 T2 9-02-2025 112 .
2i Depot HN0OT Tl 122024 112 2 ar 5.07782 h
ai Depot HNOOT Tcl -2025 177 k) 5 0.000131446 1
ai Depot. HNOOT MO -12-2024 189¢ p
2i Depot HNO0OT Mo 012025 o 4 L] I 0.196935 1n
ai Depot HNOOT Tcl -12-2024 112 5 S 0.999333
2i Depot HNOOT T 2025 177 c .
i Depot HNOOT MO -12-2024 189¢ § K 0.000667014
21 Depot HNOOT MO 01205 o 7 [0 0.000131446 exp(-0.000131446 1) 1k
2i Depot oL o 208 1050 [ () 0.196935 exp(-0.196935 1) i
i Depot HNOL T oL 3025 1080 0 s 0.999333 + 0000667014 exp(-0.197066 1)
21 Depot HNOL T2 022025 553 10 () 0.000667014 - 0.000667014 exp(-0.197066 1)
2i Depot HNL T 2025 12624 .
ai Depot HNOL. M1 -2024 1992 X v

e. Giao dién hién thi s6 liéu théng ké thoi  f. Giao dién hién thi cac chi tiéu danh
gian lam viéc giita cac 1an hong va thoi gia do tin cay cua phan tir ctra hong
gian phuc héi cua phan tir ctra hdng khoang khach
khoang khach
Hinh 4.2. Giao dién hién thi két qua tinh toan cac chi tiéu do tin cay, tinh sin sang

va kha nang bao dudng cta phan tir cira khdng khoang khach (145 su cd)
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Sau khi tinh toan ddi véi cac phan ti, tién hanh tinh toan cho phan hé than xe.
Két qua thé hién trén cac giao dién Hinh 4.3 va Bang 4.15.

x 06 thinam 5 o x
S5 liéu Poan tau Toa xe Théigian Chic ning 4  shng
Ss(f) = 0.998478 + 0.00152152 exp(-0.215219 t)
e 10000
Qo 1. PHAN HE THAN XE 0.9999
0.9008
D§ tin ¢y An toan 0.9997
0,999
Cac chi tiéu dinh gia 49 tin ciy 0.900%
Thi gian lim viée trung binh E(T,) () 3053.70 0.9954
0.9993
Thisi gian phyc hi trung binh E(r,) (h) 4.65349 0.9992
0.9991
0.9990
Cuomg 48 héng i, (1/h) 0.000327462 = 0.9989
“ 0.9933
Cuéng a8 phuc hi p, (1/h) 0.214802 0.9987
0.9986
0.9985
HE s6 san sang. S‘ 0.998478

N 0.9954
0.9983
0.00152152 0.9952
0.9981
S D6 thi S (©) 0.9080
0.9979
= 0.9978

Ham khéng sin sing K (0) [ D6 thiK (1)

0 S0 100 150 200 250 300 350 400 450 S00 S50 604
t, ()
D tinh tedn va cap nhat s6 liéu — S5t

a. Giao dién tong quat xac dinh cac b. Giao dién hién thi ham san sang
chi tiéu do tin cay caa phan hé caa phan hé

L] X - X
SO LIEU DANH GIA DO TIN CAY BANG TONG HOP KET QUA DANH GIA DO TIN CAY
1. PHAN HE THAN XE 1. PHAN HE THAN XE
6 liéu: - Tai Depot 6 ligu: - Tai Depot
oan 'HN001 - HNOO2 - HN003 - HN004 - HN0OS - HNO06 - HN0O7 - HN00S - HN009 - HNO10 - HN011 - HN012 - HNO13 Doan tau: - HN0O1 - HN002 - HN0O3 - HN004 - HN0OS - HN00G6 - HN007 - HN0OS - HN009 - HNO10 - HNOL1 - HNO12 - HN013
el - MO - M1 - Te2 Toa xe: - Tcl - MO - M1 - Te2
Thei 0 sat: 06-11-2021 Théi gian bat dau khao sat: 06-11-2021
Thei gi o sat: 30-04-2025 Thei gian két thac khio sat: 30-04-2025
Phin tir m S liéu Doan tau Toa xe Ngay t (hy T(h) 1T Gia tri Bon vi
5. ai Depot HNOL MU 3025 1080 . <x e .
epot HNOL MI 2025 4104 3053.79 b
epot HNO1! Te2 -2025 1080 2 E(rs) 4.65349 h
epot HNO1! T2 -2025 888 .
epot HN012 Tcl -2025 12624 3 al 0.000327462 U
epot HNO013 -2024 1002 4 0.214892 1k
epot HN006 c] -2023 17448
epot HN0O7 2022 | 3888 S 0.998478
epot HN00G 052024 | 4560 6 Ks 0.00152152
epot HN006 ] -05-202: 4 .. + 5215 d 5
kot oo 2 o510 4 : 7 Ss(t) 0.998478 + 0.00152152 exp(-0.215219 1)
epot N3 o 05202 72488 3 3 Ks(r) 0.00152152 - 000152152 exp(-0.215219 1)
epot HN004 8-202. 24672
] epot HN004 $-2024 | 24672
9 epot HN0O7 ¢ 202 22008
10 epot HNO013 (> -04-2025 30000

c. Giao dién hién thi s6 liéu thbng ké  d. Giao dién hién thij cac chi tiéu danh gia
thoi gian lam viéc gitra cac 1an hong va do tin cay cua phan hé
thoi gian phuc hoi cia phan hé
Hinh 4.3. Giao dién tinh toan va hién thi két qua danh gia do tin cay, tinh san sang va
kha nang bao dudng ctia Phan hé than xe tai depot
Bang 4.15. Céc chi tiéu do tin cay, tinh san sang va kha ning bao dudng cua
Phan hé than xe tai depot giai doan tir 06/11/2021 dén 30/4/2025 (172 sy cb)

TT Chi tiéu Tri sb

1 T‘h(‘)ri giNan I’émkviéi: trung E(T,)= 3053,79 h
binh giira cac lan hong

Thoi gian phuc hdi trung E(s,) =4,65349 h
binh S |

Cuong do hong 2,=0,000327462 h't

Cuong do phuc hoi 1= 0,214892 ht

Ham sin sang S, (t)=0,998478 + 0,00152152 exp(-0,215219t)

Hé s sin sang s, =0,998478

Ham khong sin sang K, (t)= 0,00152152 - 0,00152152 (-0,215219%)

OINOOCOB~W DN

Hé sb khdng san sang K, =0,00152152
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4.2.2.2. Bdnh gid do tin cdy, tinh san sang va khd ndng bdo dwdong ciia phan hé
bo phan chay trong qua trinh bao duong swa chita tai depot

Phan hé b phan chay dugc phan chia thanh 1 tiéu phan hé va 13 phan tir. Trong
s6 13 phan tir, khdng c6 phan tir nao xay ra sy ¢b (xem Bang 4.7). Khi d6, phan hé duoc
coi 1a co do tin cay tuyét doi.

4.2.2.3. Panh gid do tin cdy, tinh sdan sang va kha nang bdo dwéng ciia phan hé
truyén déng tai depot

Phan hé truyén dong duoc phan chia thanh 1 tiéu phan hé va 10 phan ta. Tong su
cb cuia phan hé va cac phan tir 1a 135 duoc cho trong Bang 4.8, trong d6 phan tar PT3.1.8
(Bo gom dong) co s6 lugng su ¢b 16n nhat 1a 86.

S6 lidu thong ké vé thoi gian 1am viéc va thoi gian phuc héi caa phan tir trong
Phan hé truyén dong duoc trich xuat trong Bang 1.62 Phu luc 1.

Bang phan mém da xay dung, xac dinh duoc cac chi tiéu d tin cay cua Phan hé
truyén dong, két qua thé hién trong Bang 4.16.

Bang 4.16. Céc chi tiéu do tin cay, tinh san sang va kha ning bao dudng ctia Phan hé
truyén dong tai depot giai doan tir 06/11/2021 dén 30/4/2025 (135 su ¢d)

1T Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(T,)=2273,31h
binh gitra cac lan héng
2 | Thoi gian phuc hoi trung E(z,) =1,07142h
binh
3 | Cuong dg hong 2,=0,000439888 h't
4 | Cuong dd phuc hoi 1,=0,933342 h
5 | Ham san sang S, (t)=0,998529+ 0,000471082 exp(-0,933342t)
6 | Hé so san sang S, = 0,998529
7 | Ham khong san sang K, (t)=0,000471082- 0,000471082 (-0,933342t)
8 | Hé so khong sén sang K, = 0,000471082

4.2.2.4. Banh gid d6 tin cdy , tinh san sang va kha nang bado dwong ciia phan hé
thiét bi ham tai depot

Phan hé Thiét bi ham phan chia thanh 1 tiéu phan hé va 15 phan tir. Tong su ¢b
cua phan hé 1a 197, trong d6 Phan tar PT1.4.7 Van diéu chinh d6 cao cao c6 s6 su ¢ la
I6n nhat, 95 sy ¢ (xem Bang 4.9).

S lieu thong ké vé thoi gian 1am viéc va thoi gian phuc hdi cua phan tir trong

Phan hé thiét bi hdm duoc trich xuat trong Bang 1.62 Phu luc 1.
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Céc chi tiéu d9 tin cay, tinh sin sang va kha ning bao dudng ctia Phan hé thiét bi
ham tai depot thé hién trong Bang 4.17.
Bang 4.17. Céc chi tiéu do tin cay, tinh san sang va kha ning bao dudng ciia Phan hé
thiét bi ham tai depot giai doan tir 06/11/2021 dén 30/4/2025 (197 su cd)

TT Chi tiéu Trisb
1 | Thoi gian lam viéc trung E(T,)=409,021 h
binh gittra cac lan héng
2 | Thoi gian phuc hoi trung E(zr,) =1,39880 h
binh
3 | Cuong d6 hong A,=0,00244486 h'
4 | Cuong do phuc hoi 1,=0,714899 ht
5 | Ham san sang S, (t)=0,996592+ 0,00340822exp(-0,717344t)
6 | Hé s6 san sang s, = 0,996592
7 | Ham khong san sang K, (t)=0,00340822- 0,00340822exp(-0,717344t)
8 | Hé s6 khong sin sang K, = 0,00340822

4.2.2.5. Bdnh gid d6 tin cdy tinh san sang va khd ndng bdo dwéng ciia phdn hé
diéu khién tai depot

Phan h¢ diéu khién phén chia thanh 1 tiéu phan hé va 10 phan ta. Tong su ¢ cua
phéan hé la 04 (xem Bang 4.10).

S6 lidu thong ké vé thoi gian 1am viéc va thoi gian phuc héi cia phan tir trong
Phan hé diéu khién duoc trich xuét trong Bang 1.62 Phu luc 1.

Céc chi tidu do tin cay, tinh sin sang va kha nang bao dudng cua Phan hé diéu
khién thé hién trong Bang 4.18.

Bang 4.18. Céc chi tiéu d9 tin cay, tinh sin sang va kha ning bao dudng cua Phan hé
diéu khién tai depot giai doan tir 06/11/2021 dén 30/4/2025 (135 su ¢b)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(T,)=171652h
binh gitra cac lan hc’)ng
2 | Thoi gian phuc hoi trung E(z,) =0,500097 h
binh
3 | Cuong do hong 1,=5,82575.10° ht
4 | Cuong do phuc hoi 1,=1,99961 h!
5 | Ham san sang S, (t)=0,999971+ 2,91336.10%exp(-1,99967t)
6 | Hé so san sang s, =0,999971
7 | Ham khong san sang K, (t)= 2,91336.10- 2,91336.10%exp(-1,99967t)
8 | Hé s6 khdng san sang K, =2,91336.10°
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4.2.2.6. Pdnh gid dé tin cdy cia phan hé thiét bi phy trong qud trinh bdo dwéng
swta chira tai depot

Phan hé thiét bi phu dugc phan chia thanh 6 tiéu phan hé véi tong sé 30 phan ti.
Téng su ¢b cua phan hé 13 236, trong d6 phan tir ¢6 nhiéu su ¢b hon ca bao gom: PT6.2.1
(T6 méy diéu hoa toa khach) 1a 47 sy ¢6; PT6.4.1 (Chiéu sang khoang khéch), PT6.4.2
1a 50 su c6 (xem Bang 4.11).

S6 lieu thong ké vé thoi gian 1am viéc va thoi gian phuc hdi caa phan tir trong
Phan hé thiét bi phu dugc trich xuat trong Bang 1.62 Phu luc 1.

Céc chi tidu d9 tin cay, tinh sin sang va kha ning bao dudng ciia Phan hé thiét bi
phu thé hién trong Bang 4.19.

Bang 4.19. Céc chi tidu do tin cay, tinh sin sang va kha ning bao dudng ctia Phan hé
thiét bi phu tai depot giai doan tir 06/11/2021 dén 30/4/2025 (236 su cd)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(T,)=726,312h
binh gitra cac lan héng
2 | Thoi gian phuc hoi trung E(z,) =0,707376 h
binh
3 | Cuong do hong 4,=0,00137682 h'!
4 | Cudng @6 phuc hoi 1= 1,41367 h!
5 | Ham san sang S, (t)=0,999027 + 0,000972981exp(-1,41505t)
6 | Hé s6 san sang S, =0,999027
7 | Ham khong san sang K, (t)=0,000972981- 0,000972981exp(-1,41505t)
8 | Hé s6 khdng san sang K, =0,000972981

4.2.2.7. Tong hop va phén tich két qua ddnh gia dg tin cdy, tinh san sang va kha
nang bao duwong cua cac phan hé tai depot

Két qua tinh toan cac chi tiéu do tin cay, tinh sin sang va kha ning bao dudng
cuia cac phan hé thé hién trong Bang 4.20 va trén cac Hinh 4.4 - 4.5,
Bang 4.20. Tong hop céc chi tidu do tin cay, tinh sin sang va kha ning bao dudng cua

cac phan hé tai depot giai doan tir 06/11/2021 dén 30/4/2025 (744 su cb)

So | Thoigian | Cuongdd | .0 i | Cuong do o
~ 1~ | luong | lam viéc hong, 1/h g X phuc hoi, | Hé so san
Phéan hé X . phuc hoi, .
swco | gilra cac h 1/h sang, S
lan hong, h
Than xe 172 3.053,79 | 0,000327 4,653 0,214892 | 0,998478
Bo phan 0 ) ) ) ) 1
chay
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So | Thoigian | Cuongdd | .. oo | Cuong do o
~ v~ | luong | lamviéc | hong, 1/h g,\- phuc hoi, | Hé so san
Phan hé X o phuc hoi, .

swco | gitracac h 1/h sang, S

lan hong, h

Tégz;n 135 2.273,31 0,000440 1,071 0,933342 | 0,998529
T?]';tnb‘ 197 | 409,021 | 0,002445 | 13988 | 0714899 | 0,096592
biéu khién 04 17.165,2 | 5,826.10° | 0,500097 1,99961 0,999971
T*I‘o'ﬁflb‘ 236 | 726312 | 0,001377 | 0,707376 | 141367 | 0,999027
Tongsb | 744

20000

18000 17165

16000

14000

12000

10000

8000

3053
6000
4000 - 2273 409 . 726
2003 i 0.998478 1 | 0998529 0.9065020ff 0-999971 | 0.999027

PHThénxe PH B phédn chay PH Truyén djng PH Thiét bi hdm PH Piéu khién PH Thiét bi phy

M Thei gian lam viéc, h @ Thoi gian phuc hi, h i Hé s& san sang, S

1.001
1
0.999

0.999971

0.999027

Hinh 4.4. Biéu db cac chi tiéu thoi gian lam viéc va thoi gian phuc hdi cua cac phan hé
0.998529

1
i i 0.996592

PH Bd phén chay PH Truy&n dong PH Thi&t bihdm PH Pigu khién PH Thiét bi phy

0.998478

PH Than xe

0.998
0.997
0.996
0.995

0.994

M Hé s8 sdn sang, S
Hinh 4.5. Biéu dd hé s sin sang caa cac phan hé
Két qua tinh toan cho thay do tin cay hay hé sé san sang caa cac phan tir xép tur
cao xudng thap la:
1. Phan hé bo phan chay xép thi nhat, co do tin cay coi nhu tuyét d6i vi khong
Xay ra su ¢ nao;
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2. Phan hé diéu khién xép tht hai véi 04 sy cé;

3. Phan hé thiét bi phu xép tht ba véi 236 su cé;

4. Phan hé truyén dong xép thtr tu véi 135 sy ¢;

5. Phan hé than xe xép thir nim vai 172 sy cb.

6. Phan hé thiét bi ham xép th séu, thap nhat véi 197 sy cd;

Mic du vay, d6 tin cay caa cac phan hé khong chi don thuan phu thudc vao sé
lwgng su ¢b cua cac phan tir, ma con phu thudc vao thai gian lam viéc gitia cac 1an hong,
thoi gian phuc hdi cia cac phan tir va méi twong quan gitta cac yéu td thoi gian do.

Nhan xét:

Trong qud trinh van hanh trén tuyén

Mtc tin cay hay tinh sin sang caa phan hé thiét bi phu khi van hanh trén tuyén
trong khoang thoi gian khao sat la thap nhat so véi cac phan hé khac, nhung ciing ¢6 gia
tri 1a rat cao, voi Ss= 0,999965. Cac phan hé con lai duoc coi la cé do tin cay tuyét doi.

Trong qud trinh bdo dwéng, sira chira tai depot

Phan hé bo phan chay co6 mic tin cay cao nhat, duoc coi la tuyét doi;

Phan hé thiét bi hdm co6 muc tin cay thap nhat so vai cac phan hé khac, nhung
ciing c6 hé sé sin sang kha cao, Ss = 0,996592.

Két qua tinh toan cho phép hinh dung dwoc muc tin cay, mic san sang hay kha
ning bao dudng cua cac phan hé trén phwong tién doan tau metro tuyén Cat Linh - Ha
Pong tai depot, hinh dung dugc cac phan tir xung yéu nhat, tir d6 gitp cho don vi sir
dung co cac giai phap thich hop trong viéc 1ap ké hoach du phong phu ting, vat tu thay
thé; cac giai phap giam thoi gian dimng dé bao dudng, sira chia, tir 46 nang cao dugc do
tin cay, tinh san sang cua chung. Do tin cay cua cac phan hé 1a co sa cho viéc danh gia
do tin cay cua cac loai toa xe, cac doan tau va toan bo phuong tién.

Két qua tinh toan trén diy mai chi twong ng véi thoi gian bat dau khai thac tir
06/11/2021 dén 30/4/2025. Tiép theo can theo dai, thu thap va cap nhat s liéu théng ké vé
cac sy ¢6 gay gian doan chay tau trén tuyén, gy stra chita dot xuat tai depot ciia cac phan
tir mot cach thuong xuyén, lién tuc, tir d6 tién hanh tinh toan cho cac khoang thai gian khac
nhau nhu theo ting nam, theo ting Mot s6 nam..., lam co s& cho viéc phan tich, so sanh,
danh gia su khac biét vé cac chi tiéu do cay,... cho timg giai doan néi riéng va toan bo qua

trinh khai thac n6i chung.
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43. DPANH GIA PO TIN CAY, TINH SAN SANG VA KHA NANG BAO DUONG
CUA CAC LOAI TOA XE TREN POAN TAU METRO TUYEN CAT LINH - HA
PONG TRONG QUA TRINH KHAI THAC

4.3.1. Panh gia do tin cay cda cac loai toa xe trong qua trinh van hanh trén
tuyén

Doi véi Toa xe Tcl

Nhu trén di noi, Toa xe Tcl trén doan tau HNOO7 ngay 01/10/2024, Phan tir Ta
diéu khién dién (6.4.5) (thudc Tiéu phan hé Hé théng dién khoang khach (6.4), Phan hé
thiét bi phu (6)), do 13i ro le 20K72 nén tai ga Cét Linh doan tau khong nha him dugc,
sau d6 da ddi tau du phong chay thay thé, gdy cham tau 45 phut.

Két qua tinh toan thé hién trén giao dién Hinh 4.6a. Hé s6 sin sang Ss = 0,999971.

Doi véi Toa xe Tc2

Tuong tu nhu da noi ¢ trén, Toa xe Tc2 trén doan tau HNOOS ngay 04/8/2023,
Phan tir Ta diéu khién (6.3.2) (thudc Tiéu phan hé Bién budng lai (6.3), Phan hé thiét bi
phu (6)), do 16i ro le 5 km/h 20K72 gay mat strc kéo, khong khoi dong duoc tai ga Cat
Linh, sau d6 da diéu tau HNO13 Ién thay thé, gay cham tau 5 phut.

Két qua tinh toan thé hién trén giao dién Hinh 4.6b. Hé s6 sin sang Ss = 0,999995.

- X - X
BANG TONG HOP KET QUA PANH GIA DO TIN CAY BANG TONG HOP KET QUA PANH GIA DO TIN CAY
PHUONG TIEN PHUONG TIEN
$6 liéu: - Trén tuyén $6 liéu: - Trén tuyén
Doan tau: - HN0O01 - HN002 - HN003 - HN0O4 - HN0OS - HN006 - HN007 - HN00S - HN009 - HNOL0 - HN011 - HN012 - HNO13 Doan tau: - HN0O01 - HN002 - HN003 - HN004 - HNOOS - HN006 - HN007 - HN0OS - HN0OS - HNOL0 - HNO11 - HN012 - HNO13

Toa xe: - Te2
Théi gian bt diu khao sat: 06-11-2021

Théi gian két thic khiio sit: 30-04-2025

an
53 Théng s6 Gi tri Donvi 53 Théng s6 Gii tri Donvi
1 E(Ts) 25440.0 b 1 E(Ts) 15264.0 b

2 E(rs) 0.750000 b 2 E(rs) 0.0830000 b

1 is 3.93082E-05 1k 3 is 6.55136E-05 1k
4 us 1.33333 1h 4 us 12,0482 1h
5 ss 0.999971 5 ss 0.999995

6 Ks 2.94803E-05 3 Ks 5.43760E-06

7 Ss() 0.999971 + 2.94303E-05 exp(-1.33337 1) 7 Ss(t) 0.999995 + 5.43760E-06 exp(-12.0483 1)

8 Ks(r) 2.94803E-05 - 2.94803E-05 exp(-1.33337 1) 8 Ks(r) 5.43760E-06 - 5.43760E-06 exp(-12.0483 1)

a. Giao dién hién thi két qua danh gia b. Giao dién hién thi két qua danh gia
do tin cay cua toa xe Tcl trong qua trinh @6 tin cay cua toa xeTc2 trong qua trinh
van hanh trén tuyén van hanh trén tuyén
Hinh 4.6. Giao dién hién thi két qua danh gia do tin cay cua toa xe Tcl va Tc2 trong

qua trinh van hanh trén tuyén
Qua day thay rang, muc tin cdy cua toa xe Tcl va Tc2 khi van hanh trén tuyén
trong khoang thoi gian khao sat la thap nhat so vai cac loai toa xe khac nhung van c6 hé
s6 san sang rat cao 1a Ss = 0,999971 va Ss = 0,999995. Cac toa xe con lai duoc coi 1a co

do tin cay tuyét doi.
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4.3.2. Danh gia d tin cdy, tinh sfin sing va kha niing bio duéng ciia cac loai
toa xe tai depot

4.3.2.1 Bdnh gid dé tin cdy, tinh san sang va kha ndng bao dudng ciia toa xe Tcl
tai depot

Qua trinh danh gia duoc tién hanh cho giai doan doan tir 06/11/2021 dén
30/4/2025.

Két qua tinh toan dwoc thé hién cac giao dién Hinh 4.7 va Bang 4.21.

. = x ] ~ o x|
Sé liéu Doan tau Toa xe Thoi gian Chirc ning
= S5(t) = 8.996307 + 1.00369258 exp(.0.SUSTES )
_ R 1.0000
. Mo PHUONG TIEN
e 0.9905
Pidnely Ant ' thi gied han
Cac chi tidu dinh gia 3 tin ciy 0.99%0
Thés gian lam vife trung binh E(T,) (h) 532233 0.0055
Tht gian phye b trung bink E(r,) () 19774 10050
Cuémg 4 hong 5, (1h) 0.00157888 s
0007
Curimg & phye b p, (V) 0.506909 e
0.0965
Hé sb sin sing S, 0.996307
0.0960
H§ 56 khing san sang K, 000369285
09055
Him sin sang S () 5 Db thi S ()
09950
s ¢ Dé thi K,(0)
Ham khing sin sing K () .
" 100 200 300 00 0 600 T sm0 w0 1000

D3 inh fodn v cdp e 36 i

a. Giao dién tong quat xac dinh b. Giao dién hién thi ham sin sang
cac chi tiéu do tin cay cua toa xe Tcl cua toa xe Tcl

X - X

‘ SO LIEU DANH GIA DO TIN CAY BANG TONG HOP KET QUA PANH GLA DO TIN CAY
PHUONG TIEN PHUONG TIEN

Sé ligu: - Tgl Depot
Doim tau: - HNOOL - HN0O2 - HN003 - HN0O4 - HN0OS - HN0OS - HEN0O - HIN0OS - HN009 - HN010 - HN011 - HNO12 - HNOL3 _ FIN002 - FIN003 - HN004 - FIN0OS - FINOO6 - HIN007 - FIN00S - FIN009 - FIN10 - AINO11 - HN0L2 - EIN013
Toa xe: - Tel
Thar gian bit din khio sat: 06-11-2021 P P CESTETA
P e e T Théi gian ké thiic khio sit: 30-042025
Tong 56 56 ligu: 201
- T Thong s Gi trj Bon vi
™ Phin [ Toaxe t () =
185 641 5] Tl mn E(Ts) 532.133 L}
186 641 ] Tel 7048 2 E(rs) 197274 h
187 642 1 Tel 13440 h
188 643 [} Tel 9360 3 s 0.00187888 1
189 642 12 Tel 9168 0.2: 4 ns 0.506909 1
190 651 1 Tel 514 [ <
191 651 1 Tel 10728 0.5 Ss 0.996307
192 651 7 Tel 2376 0.75 [3 Ks 0.00369285
193 651 £ Tel 168 0.75 " 5
194 651 o Tel 13128 05 Ss(t) 0.996307 + 0.00369285 exp(-0.508788 1)
195 651 13 Tel 4776 15 8 Ks(r) 0.00369285 - 000369285 exp(-0.508788 f)
196 651 1 Tl 3000 075
197 651 15 Tel 0472 075
108 651 1 Tel 5736 1
199 651 19 Tel 26472 0.5
200 651 20 Tel 21360 025
201 651 2 Tel 30288 05

7

c. Giao dién Ilninén thi s6 liéu thong ké d. Giao dién hién thi cac chi tiéu
thoi gian lam viéc gitra cac 1an hong danh gia d¢ tin cay cua cua toa xe Tcl
va thoi gian phuc hdi cua cua toa xe Tcl
Hinh 4.7. Giao dién hién thi két qua danh gia do tin cay, tinh sin sang va kha ning
bao dudng cua toa xe Tcl tai tai depot
Bang 4.21. C4c chi tiéu do tin cay, tinh sin sang va kha ning bao dudng
cua toa xe Tcl tai depot giai doan tir 06/11/2021 dén 30/4/2025 (201 su cd)

TT Chi tiéu Tri s6

1 | Thoi gian lam viéc trung E(T,)=532,233 h
binh giira cac lan hong
2 | Thoi gian phuc hdi trung E(r.) =197274 h
binh
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TT Chi tiéu Tri s6
3 | Cuodng do hong 4,=0,00187888 h'!
4 | Cuong do phuc hoi 1,= 0,506909 ht
5 | Ham sin sang s, (t)=0,996307 + 0,00369285exp(-0,508788t)
6 | Hé sb san sang S, = 0,996307
7 | Ham khong sin sang K, (t)= 0,00369285 - 0,00369285exp(-0,508788t)
8 | Hé s6 khong sin sang K, = 0,00369285

4.3.2.2. Panh gia dé tin cdy, tinh san sang va kha ndng bdo dudng cia toa xe
MO tai depot
Céc chi tiéu do tin cay, tinh san sang va kha ning bao dudng cua toa xe MO tai

depot thé hién trong Bang 4.22.

Bang 4.22. Céc chi tiéu d9 tin cay, tinh sin sang va kha ning bao dudng
cua toa xe MO tai depot giai doan tir 06/11/2021 dén 30/4/2025 (171 sy ¢d)

1T Chi tiéu Trisb
1 | Thoi gian lam viéc trung E(T,)=277,453 h
binh gitra cac lan héng
2 | Thoi gian phuc hoi trung E(z,) =1,22580 h
binh
3 | Cuong do hong A,=0,00360304 h'!
4 | Cudng @6 phuc hoi 1,=0,815796 h
5 | Ham san sang S, (t)=0,995603 + 0,00439718exp(-0,819399t)
6 | Hé so san sang s, = 0,995603
7 | Ham khong san sang K, (t)=0,00439718- 0,00439718exp(-0,819399t)
8 | Heé s6 khdng san sang K, =0,00439718

4.3.2.3. Ddnh gid dé tin cdy, tinh san sang va kha ndng bdo dwdng ciia toa xe
M1 tai depot
Céc chi tiéu do tin cay, tinh san sang va kha ning bao dudng cua toa xe M1 tai
depot thé hién trong Bang 4.23.
Bang 4.23. C4c chi tiéu d9 tin cay, tinh sin sang va kha ning bao dudng
cua toa xe M1 tai depot giai doan tir 06/11/2021 dén 30/4/2025 (178 sy ¢d)

T

Chi tiéu

Tri sb

Thoi gian lam viéc trung
binh giira cac lan hong

E(T,)= 805,646 h

2 | Thoi gian phuc hdi trung E(r.) =0,857259 h
binh

3 | Cuong do hong 2,=0,00124124 h't

4 | Cuong do phuc hoi 1,=1,16651 h!
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TT _ Chitiéu Tri s6
5 | Ham sin sang S, (t)=0,998937 + 0,00106293exp(-1,167775t)
6 | Hé s6 sin sang s, =0,998937
7 | Ham khdng sin sang K, (t)=0,00106293 - 0,00106293exp(-1,167775t)
8 | Hé s6 khong sin sang K, =0,00106293

4.3.2.4. Pdnh gid dé tin cdy, tinh san sang va kha ndng bdo dwéng cia toa xe

Tc2 tai depot

Céc chi tiéu do tin cay, tinh san sang va kha niang bao dudng cua toa xe Tc2 tai

depot thé hién trong Bang 4.24.

Bang 4.24. Céc chi tiéu d9 tin cay, tinh sin sang va kha ning bao dudng
cuia toa xe Tc2 tai depot giai doan tir 06/11/2021 dén 30/4/2025 (201 su o)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(T,)=1550,571h
binh giira cac lan héng
2 | Thoi gian phuc hoi trung E(z,) =0,724290 h
binh
3 | Cuong do hong 2,=0,00181269 h'!
4 | Cudng do phuc hoi 1= 1,38066 h't
5 | Ham san sang S, (t)=0,998686+ 0,00131380exp(-1,38248t)
6 | Hé s6 san sang S, = 0,998686
7 | Ham khong san sang K, (t)=0,00131380 - 0,00131380exp(-1,38248t)
8 | Hé s6 khdng san sang K, =0,00131380

4.3.2.5. Téng hop va phan tich két qua danh gid dé tin cdy, tinh san sang va kha

nang bao duong cua cua cac logi toa xe tai depot

Céc chi tiéu do tin cay, tinh san sang va kha ning bao dudng cua cac loai toa xe
tai depot giai doan tir 06/11/2021 dén 30/4/2025 thé hién trong Bang 4.25 va cac Hinh

48-409.

Bang 4.25. Tong hop céc chi tidu do tin cay, tinh sin sang va kha ning bao dudng
cuia cac loai toa xe tai depot giai doan tir 06/11/2021 dén 30/4/2025 (201 su ¢d)

S6 Thoi gian | Cudng do Cudng do
- luong | lamviéc | hong, 1/h | Thoigian | phuchdi, | Heé sd sin
0a Xxe X - L 1A X \
su cO | gitra cac lan phuc hoi, h 1/h sang, S
hong, h
ToaxeTcl | 201 532,233 0,001879 1,97274 0,506909 0,996307
ToaxeMO | 171 277,453 0,003603 1,22581 0,815796 0,995603
ToaxeM1 | 178 805,646 0,001241 | 0,857259 1,16651 0,998937
ToaxeTc2 | 194 550,571 0,001813 0,72429 1,38066 0,998686
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900

806

800

700

600 532 551

500

400 277

300

200

100

. 1973 1.223 0.8572 0.724
Toa xe Tcl Toa xe MO Toa xe M1 Toa xe Tc2
M Théi gian lam viéc, h  Th&i gian phuc hoi, h

Hinh 4.8. Biéu d c4c chi tiéu thoi gian lam viéc va thoi gian phuc hoi
cua cac loai toa xe giai doan tir 06/11/2021 dén 30/4/2025

0.998937
0.999 0.998686

0.998
0.997 0.996307

Toa xe Tcl Toa xe MO Toa xe M1 Toa xe Tc2

0.996 0.995603

0.995
0.994
0.993

i Hé s8 sdn sang, S
Hinh 4.9. Biéu dd hé sé sin sang cua cac loai toa xe
giai doan tir 06/11/2021 dén 30/4/2025

Két qua tinh toan cho thiy do tin cay hay hé s6 sin sang cua cac toa xe xép tir
cao xubng thap la:

1. Toa xe M1,

2. Toa xe Tc2;

3. Toa xe Tcl,;

4. Toa xe MO.

Toa xe MO c6 d6 tin cay thap nhat duoc Iy giai nhu sau:

P tin cay cua ddi twong ndi chung phu thudc vao twong quan giira thoi gian lam
viéc giira cac lan hong va thoi gian phuc hdi cia ciia né. Boi vai toa xe MO, ¢6 kha nhiéu

phan tir ¢6 thoi gian lam gitra cac lan xay ra sy c6 la kha ngan so véi cac toa xe khac,
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tham chi ¢c6 phén tor chi 24 h da lap lai su cd trude d6. Vi vy, do tin cdy va tinh san
sang cua no 1a thap hon so véi cac toa xe khac, nhung van c6 tri s6 kha cao 1a 0,995603.

Nhan xét:

Trong qud trinh vdn hanh trén tuyén

Muc tin cay cua toa xe Tcl va Tc2 khi van hanh trén tuyén trong khoang thoi
gian khao sat Ia thdp nhit so véi céc loai toa xe khac nhung van co hé sb sin sang rat
cao la Ss =0,999971 va Ss = 0,999995. Cac toa xe con lai duoc coi la co do tin cay tuyét
doi.

Trong qud trinh bde dwéng, sira chira tai depot

Muc tin cdy, tinh sin sang va kha ning bao dudng cua toa xe M1 la cao nhit, sau
d6 1a toa xTc2, Tcl va thip nhat 1a toa xe MO. Mic di vay, muc tin cay, tinh sin sang
va kha niang bao dudng cua toa xe MO van ¢ tri s6 kha cao 1 0,995603.
4.4. DPANH GIA PO TIN CAY, TINH SAN SANG VA KHA NANG BAO DUOGNG
CUA CAC POAN TAU METRO TUYEN CAT LINH - HA BPONG TRONG QUA
TRINH KHAI THAC

4.4.1. Panh gia do tin cdy, tinh san sang ciia cac doan tau trong qua trinh
van hanh trén tuyén

Déi voi doan tau HNOO7

Nhu trén da néi, doan tau HNOO7 ngay 01/10/2024, Phan tir Tt diéu khién dién
(6.4.5) (thudc Tiéu phan hé Hé thong dién khoang khach (6.4), Phan hé thiét bi phu (6)
trén toa xe Tc1), do 13i ro le 20K 72 nén tai ga Cat Linh doan tau khong nha ham dugc,
sau d6 da doi tau du phong chay thay thé, gy cham tau 45 phut. Két qua tinh toan thé
hién trén giao dién Hinh 4.10a. H¢ s6 san sang Ss = 0,999971.

Déi voi doan tau HNOOS

Tuong ty nhu di ndi & trén, doan tau HN008 ngay 04/8/2023, Phan tir Tu diéu
khién (6.3.2) (thudc Tiéu phan hé Bién budng lai (6.3), Phan hé thiét bi phu (6) trén toa
xe Tc2), do 15i ro le 5 km/h 20K72 gay mat stc kéo, khong khai dong duoc tai ga Cat
Linh, sau d6 da diéu tau HNO13 Ién thay thé, gay cham tau 5 phat. Két qua tinh toan thé
hién trén giao dién Hinh 4.10b. Hé s6 san sang Ss = 0,999995.

Qua day thay rang, muc tin cay cua doan tau HN0O7 va HNOO8 khi van hanh

trén tuyén trong khoang thoi gian khao sat 1a thdp nhét so véi cac doan tau khac nhung
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van co hé sb sin sang rat cao 12 Ss = 0,999971 va Ss = 0,999995. Cac doan tau con lai

duoc coi la c6 do tin cay tuyét dbi.

- X - X
BANG TONG HOP KET QUA PANH GIA DO TIN CAY BANG TONG HOP KET QUA PANH GIA PO TIN CAY
PHUONG TIEN PHUONG TIEN

$6 liéu: - Trén tuyén $6 ligu: - Trén tuyén

BDoan tau: - HNOO7 BDoan tau: - HNO0S

Toa xe: - Tcl - MO - M1 - Te2 Toa xe: - Tcl - MO - M1 - Te2

Théi gian bit diu khao sat: 06-11-2021 Théi gian bt diu khao sat: 06-11-2021

Théi gian két thic khao sat: 30-04-2025 Théi gian két thic khao sat: 30-04-2025
T Théng s6 Gia tri Don vi T Théng s6 Gia tri Pon v
1 E(Ts) 25440.0 b E(Ts) 15264.0 b
2 E(rs) 0.750000 b 2 E(rs) 0.0330000 b
3 is 3.93082E-03 1k 3 is 6.55136E-05 1k
4 s 1.33333 1k 4 s 12.0482 1k
5 Ss 0.999971 5 Ss 0.999995
6 Ks 2.94503E-05 6 Ks 5.43760E-06
7 Ss() 0.999971 + 2.94803E-05 exp(-1.33337 ) Ss() 0.999995 + 5.43760E-06 exp(-12.0483 )
s Ks() 2.94503E-05 - 2.94303E-05 exp(-1.33337 1) 3 Ks() 5.43760E-06 - 5.43760E-06 exp(-12.0483 1)

a. Giao dién hién thi két qua danh gia
do tin cay cua doan tau HNOO7 trong
qua trinh van hanh trén tuyén

cua doan tau HNOO7 va HNOOS trong qué trinh van hanh trén tuyén

b. Giao dién hién thi két qua danh gia
do tin cay cua doan tau HNOOS trong
qua trinh van hanh trén tuyén
Hinh 4.10. Giao dién hién thi két qua danh gia do tin cay

4.4.2. Panh gia dd tin cdy, tinh sin sang va kha ning bio dudng cia tirng

doan tau trong qua trinh bao dudng, stra chira tai depot

4.4.2.1. Xdc dinh cdc chi tiéu do tin cdy, tinh san sang va kha nang bdo duong

cho tung doan tau

Qua trinh danh gia duoc tién hanh cho ting doan tau, tir HN0O1 dén HNO13. Két
qua tinh toan cho doan tau HNOO1 thé hién trén cac giao dién Hinh 4.11 va Bang 4.26.

DPoan tau HN0O1

[= - % | 06 th e St o x
S lijn Doan tau Toa xe Thai gian Chir ning i
= Se(t) = 0.997299 & 000270138 exp( 0.576900 1)
v N0 Lov00
. X002 PHUONG TIEN w9003
::zi 0.9996
Dé tir Mxpgs | TP (hii 50 han 09991
1N006 Cac chi tiéu danh gia 4 tin ciy 09902
ol Thai gian lam viés ‘binh E¢ 641.672 e
S i gian lam vide trung binh E(T,) (b) 2
HN009 : . - 09986
il Thosi gian phiyc hiéi trung bink E(7,) (8) 173810 o
HNo1L ) 0998
HNOL2 Cuirag 8 héug 5, () 0.00155843 -
s £ 09980
9978
Cuimg 8 phye i p, (1) 05753402 :w
3
09974
Hi 56 sin sing S, 0.997299 P
09970
Hé 56 khing sin sing K, 000270138 0.9965
- 0.9966
Ham sin sing S, (1) S BitiS ) 09964
0991
Ham khing sin sas g K, (1) Do K (0 0.9960
D 10 0 30 400 0 G0 TeD 508 %0 L0 L1001
®
D0 ik todn ve cdp whdr 6 —ssit)
- * - X
sO LIEV DANH GIA DO TIN CAY BANG TONG HOF KET QUA DANH GLA BO TIN CAY
PHUONG TIEN PHUONG TIEN
S lidu: - Tai Depot Sé ligu: - Tai Depot
L Doin thu: - EN0O1
P N Toa xe: - Tel - MO - ML~ Te2
e S L IIE Thii gian bit diu khio sit: 06-11-2021
Thiri gian ke thic khio sit: 30-04-2025 T s
Ting sé =i ligu: 70 - B -
™ Phiin tir ™ Séliu | Doantan | Tea m) [ Ltd Thing 55 Gia tri Don vi
5 621 30 Tyi Depot HN00L M0 13 1 E(Ts) 641.672 b
55 621 3 Tqi Depoi | HNOOI ML 1 o
56 621 40 Tai Depor | HNOOL MO 0.75 2 E(rs) 1.73810 b
5 621 4l Tai Depot | HNOOL M1 035 1 s 0.00155843 N
5 634 10 TyiDepor | HNOOL ML 08 5 i
59 631 15 Tai Depor | HNOOL T 05 4 ns 0.575342 1
) 636 1 TyiDepor | HNGOL Tel 075 5 Ss 0.997299
61 636 4 T3i Depot HNO0L T« 0.5 . -
[} 617 1 Tqi Depor | HNOOL Tc (X3 s K 0.00270138
(3} 637 Tgi Depot | HNOOI 2 0.75 Ss(t) 0.997299 + 000270138 exp(-0.576900 1)
64 643 1 TaiDepor | HNOOL | Tel 038 - = - =
= e + Toi Depet | HNUI - by ] Ks(r) 0.00270138 - 0.00270138 exp(-0.576900 1)
(] | 642 12 Tai Depot HNDOL | Tel 0.28
[} 645 I TyiDepor | HNOOL o 035
63 651 1 T3i Depot HNO0L Tel 2 0.5
® 651 3 Tqi Depot | HNOOL T 1 035
7 651 3 Tgi Depot___HNOOI T 3066 42 05 v
Hinh 4.11. Giao dién hién thi két qua danh gia do tin cay, tinh sin sa
Inh 4.11. Glao dien nien th1 két qua dann gla do tin cay, tinh san sang

va kha nang bao dudng ctua doan tau HNOO1
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Bang 4.26. Céc chi tiéu d9 tin cay, tinh sin sang va kha ning bao dudng
cua doan tau HNOO1 tai depot giai doan tir 06/11/2021 dén 30/4/2025 (70 sur cd)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(T,)=641,672h
binh gitta cac lan héng
2 | Thoi gian phuc hoi trung E(r,) =1,73810 h
binh
3 | Cuong d6 hong A,=0,00155843 h'!
4 | Cudng do phuc hoi 1,=0,575342 h't
5 | Ham san sang S, (t)=0,997299 + 0,00270138exp(-0,5799t)
6 | Hé so san sang s, =0,997299
7 | Ham khong san sang K, (t)=0,00270138 - 0,00270138exp(-0,5799t)
8 | Hé s6 khong san sang K, =0,00270138

Céc doan tau con lai tir HN002 dén HNO13 duoc tinh toan trén phan mém tuong
tu nhu doan toan HNOO1 va duoc thé hién trong cac Bang 4.27 - 4.30.

Bang 4.27. Céc chi tiéu do tin cay, tinh sin sang va kha ning bao dudng cua
cac doan tau HNOO2 - HNOO4 tai depot giai doan tir 06/11/2021 dén 30/4/2025

trung binh gitra cac
lan hong

TT Chi tiéu Tri sb
Poan tau HN002 Poan tau HN003 Poan tau HN004
(41 sy cb) (39 sy cd) (63 sy cd)
1 | Thoi gian lam viéc | E(Ty) =844,121h | E(T,) =805558h | E(Ts)=588,003 h

sang

2 | Thoi gian phuc hdi | E(rs) =0,970322 h | E(zs) = 0,631834h | E(zs) = 0,820716 h
trung binh
3 | Cuong do hong Js=0,00118466 h* | 1s=0,00124138 ' | /5=0,00170067 h
4 | Cuong d6 phuc hoi us = 1,03059 h't us = 1,58269 h't us =1,21845 h't
5 | Ham sén sang Ss(£) =0,998852 + | Si(f) =0,999216 + | Sy(¢) =0,998606 +
0,00114819exp(- 0,000783279exp(- 0,00139382exp(-
1,03177¢) 1,58393t) 1,22015t)
6 | Hé so san sang Ss = 0,998852 Ss =0,999216 Ss = 0,998606
7 |Ham khong san | Ki(f)=0,00114819 Ki(f) = Ki(f) = 0,00139382
sang - 0,00114819exp(- 0,000783279 - - 0,00139382exp(-
1,03177¢) 0,000783279exp(- 1,22015t)
1,58393t)
8 | Hé so khong san | K,=0,00114819 K, =0,000783279 K, =0,00139382
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Bang 4.28. Céc chi tiéu d9 tin cay, tinh san sang va kha ning bao dudng cua
cac doan tau HNOO5S - HNOO7 tai depot giai doan tir 06/11/2021 dén 30/4/2025

TT Chi tiéu Tri s6
Poan tau HNOOS Poan tau HNO006 Poan tau HNOO7
(42 su cd) (75 su cd) (84 su cd)
1 | Thoi gian lam viéc | E(Ty) = 920,538 h | E(Ty) =621,253h | E(Ts)=675.211h

trung binh gitra cac
lan hong

Thoi gian phuc hoi
trung binh

E(zs) = 0,813066 h

E(ts) = 3,55424 h

E(z) = 0,835219 h

w

Cuong do hong

J4s=0,00108632 h'

Js=0,00160965 h

Js=0,00148102 h't

4 | Cuong do phuc hoi | us=1,22991 h' us = 0,281354 h't us =1,19729 h't
5 | Ham sin sang S(7)=0,999118 + | Sy(r)=0,994311+ | Sy(r)=0,998765 +
0,000882417exp(- | 0,00568854exp(- | 0,00123545exp(-
1,231t) 0,282964t) 1,19877t)
6 | Hé sb san sang S5 =0,999118 Ss=0,994311 Ss = 0,998765
7 |Ham khong s&n Ki(t) = Ki(f) = 0,00568854 | Ki() = 0,00123545
sang 0,000882417 - - 0,00568854exp(- | - 0,00123545exp(-
0,000882417exp(- 0,282964t) 1,19877t)
1,231t)
8 | Hé s6 khong sin | K, =0,000882417 K, =0,00568854 K, =0,00123545
sang
Bang 4.29. Céc chi tiéu do tin cay, tinh sin sang va kha ning bao dudng cua
cac doan tau HNOOS - HNO10 tai depot giai doan tir 06/11/2021 dén 30/4/2025
TT Chi tiéu Trisé
Poan tau HNOOS Poan tau HN009 Poan tau HNO10
(47 sy cb) (76 sy cd) (46 sy cb)
1 | Thoi gian lam viéc | E(T,)=903,415h | E(Ty)=591,392h | E(T.)=585,802h
trung binh gitra cac
lan hong
2 | Thoi gian phuc hdi | E(zs) =1,12819h | E(zs) = 0,769848 h | E(zs) = 0,575971 h
trung binh
3 | Cuong do hong Js=0,00110691 h'* | J=0,00169093 h* | As=0,00170706 h*
4 | Cuong do phuc hdi | us=0,886372hT | 1s=1,29896 h' us=1,7362 h't
5 | Ham séan sang Ss() = 0,998753 + Ss(f) = 0,9987 + Ss(f) =0,999018 +
0,00124725exp(- 0,0013exp(- 0,000982253exp(-
0,887479t) 1,300065t) 1,73791t)
6 | Hé sb san sang Ss =0,998753 Ss =0,9987 S, =0,999018
7 |Ham khong sdn | Ki() = 0,00124725 | K(r) = 0,0013 - K1) =
sang - 0,00124725exp(- 0,0013exp(- 0,000982253 -
0,887479t) 1,300065t) 0,000982253exp(-
1,73791t)
8 |Hé sb khong sin | K, =0,00124725 K,=0,0013 K, =0,000982253

sang
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Bang 4.30. Céc chi tiéu d9 tin cay, tinh san sang va kha ning bao dudng cua

cac doan tau HNO11 - HNO13 tai depot giai doan tir 06/11/2021 dén 30/4/2025

TT Chi tiéu Tri s6
Poan tau HNO11 Poan tau HNO12 Poan tau HNO13
(62 su cd) (43 su cb) (56 su cd)
1 | Thoi gian lam viéc | E(Ty) = 628,892h | E(Ty) =276,209h | E(Ty) = 1022,38 h

trung binh gitra cac
lan hong

2 | Thoi gian phuc hoi | E(zs) =0,936051 h | E(zs) =1,53295h | E(zs) = 0,889813 h
trung binh
3 | Cudng d6 hong Js= 0,00159010 h'* | A= 0,00362045 h* | 1s=0,000978111 h'*
4 | Cuong do phuc hdi |  us=1,06832h* | us=0,652339 h' us =1,12383 h't
5 | Ham san sang S(f) = 0,998514 + | Sy(£) = 0,994481 + | Sy(r) =0,999130 +
0,00148620exp(- | 0,00551933 exp(- | 0,000869579exp(-
1,06991t) 0,655959t) 1,12481t)
6 | Hé so san sang Ss = 0,998514 Ss = 0,994481 Ss = 0,999130
7 | Ham khong san | K(f) = 0,00148620 Ki(t) = K(t) = 0,000869579
sang - 0,00148620exp(- 0,00551933 - - 0,000869579exp(-
1,06991t) 0,00551933exp(- 1,12481t)
0,655959t)
8 | Hé so khong san | K,=0,00148620 | K,=0,00551933 | K, =0,000869579

sang

4.4.2.2. Phan tich két qua danh gid do tin cdy, tinh san sang va kha ndng bdo

dwong cua tung doan tau

Céc chi tiéu do tin cay, tinh sin sang va kha ning bao dudng cua cac doan tau
giai doan tir 06/11/2021 dén 30/4/2025 duoc tong hop trong Bang 4.31 va thé hién trén
cac Hinh 4.12 - 4.13.

Bang 4.31. Tong hop chi tiéu d tin cdy, tinh sin sang va kha nang bao dudng
cua cac doan tau giai doan tir 06/11/2021 dén 30/4/2025

Thoi gian

o SO | lamviec | Cuomgdo | Thoigian | CWO8 30 | e o8 sn
Doan tau luong T . . phuc hoi, .
sur ¢ gnra} caclan | hong, 1/h | phuc hoi, h 1/h sang, S
hong, h

HNO0O01 70 641,672 0,001558 1,7381 0,57534 0,997299
HNO002 41 844,121 0,001185 | 0,970322 1,03059 0,998852
HNO0O03 39 805,558 0,001241 | 0,631834 1,58269 0,999216
HNO004 63 588,003 0,001700 | 0,820716 1,21845 0,998606
HNOO05 42 920,538 0,001086 | 0,813066 1,22991 0,999118
HNO0O06 75 621,253 0,001610 3,55424 0,28135 0,994311
HNO0O07 84 675,211 0,001481 | 0,835219 1,19729 0,998765
HNO0O08 47 903,415 0,001107 1,12819 0,88637 0,998753

HNO009 76 591,392 0,001691 | 0,769848 1,29896 0,9987
HNO010 46 585,802 0,001707 | 0,575971 1,73620 0,999018
HNO011 62 628,892 0,001590 | 0,936051 1,06832 0,998514
HNO012 43 276,209 0,003620 1,53295 0,65234 0,994481
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s6 | Thorgian Cuong do s
N lam viéc Cuong do | Thoi gian g ¢ Hé so san
Doantau | luong | .., " X e phuc hoi, \
2 | gittacaclan | hong, 1/h | phuc hoi, h sang, S
Su CO \ 1/h
hong, h
HNO13 56 1022,38 0,000098 | 0,889813 1,12393 0,99913
Tong sé 744 215,179 0,004647 1,38104 0,724093 0,993623
1200
1022
1000
500 844 g0
642 591 586 629
600
400 275 215
200
(]
>y & D ¥ o o
& &“@@ @%‘*’ e@“‘}e TEIEE, &“’%&“’ @
D \} \} \} \} \}
%\'@ o “‘b -i? @ @ @ ~23’ ~23’ ~23’
& & & & & eé” S &S os”

M Thai gian lam viéc, h M Tho'i gian phuc héi, h

Hinh 4.12. Biéu d6 cac chi tiéu thoi gian lam viéc va thoi gian phuc hdi
cta 13 doan tau giai doan tir 06/11/2021 dén 30/4/2025

1 0.9992 0.9991

0.9991
0.999 0.998y 0.9986
0.9973
0.991

0 9985

0.993
0.992

0.9988 0.998(, 9937
0.998
0.9943
0.99

0.997
» P ® O O
~z§§ ~z§§ ~z§§ ~z~§~z~§ S %“@ e'\“@ S ~z~“° & ® ~z~“°

0.996
0.995
0.994
Q@\} Qb\} Q}\} @\} o
%
°

i Hé sd san sang

Hinh 4.13. Biéu d6 hé sb sin sang cua 13 doan tau
giai doan tir 06/11/2021 dén 30/4/2025
Két qua tinh toan cho thiy d6 tin cay hay hé sé sin sang cua cac doan tau xép tur

cao xudng thap thé hién trong Bang 4.32 va trén Hinh 4.14.
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Bang 4.32. Xép hang thtr ty d6 tin cay cac doan tau

TT Doan tau Hésésansang,S | TT Poan tau Hé s6 san sang, S
1 HNO0O03 0,999216 8 HNO009 0,9987
2 HNO013 0,99913 9 HNO004 0,998606
3 HNOO5 0,999118 10 HNO11 0,998514
4 HNO10 0,999018 11 HNO0O1 0,997299
5 HNO002 0,998852 12 HNO012 0,994481
6 HNOO7 0,998765 13 HNO0O6 0,994311
7 HNOO8 0,098753 Téng hep 0,093623

1 ossme 0.99913 0,999118

0.999 0993018 0.998852 0.998765 0998753 0.3987 0.998606 5998514
0 998 0.997299
0.997
0.996
0-995 0.994481 0.934311
0'994 0.993623
0.993
0.992
0.991

0.99

> D> O O D 5
& Qs‘@ & ,g\@ ,se@ Qs\é% ¢e°°q & S ,se@ & Qs‘ sa"
&
&

&

i Hé s6 san sang
Hinh 4.14. Biéu d6 hé s6 sin sang cua 13 doan tau
giai doan tir 06/11/2021 dén 30/4/2025 xép tir cao xudng thap

Két qua tinh toan cho thiy do tin cay hay hé sé sin sang cua doan HNOO6 va
HNO12 la thap nhat. Didu nay duoc ly giai nhu sau:

1. Phan hé than xe, toa xe Tcl, doan tau HN0O6: ngay 03/11/ 2023, phan tir cira
héng khoang khac bi sy ¢cd: giita kinh 2 16p ctra A12 bi hap hoi (bi md), phai chd thay
méi mat 3600 phut (60 tiéng);

2. Phan hé than xe, toa xe Tcl, doan tau HN0O6: ngay 03/11/ 2023, phan tir cira
hdng budng lai thdng khoang khach bi su ¢é: gitta kinh 2 16p cira toa khach v6i budng
141 bi mdc, phai cho thay mai méat 3600 phat (60 tiéng):;

3. Phan hé¢ than xe, toa xe Tcl, doan tau HNO12: ngay 13/9/2023, phan tu cira
hong khoang khach bi su cb: 13i cua bo diéu khién ctra, phai chd thay méi mat 3600
phut (60 tiéng).

Ngoai ra, d6 tin cay ctia doan tau con phu thudc vao twong quan gitra thoi gian

lam viéc giira cac 1an hong va thoi gian phuc hoi cua cac phan ti caa no.
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Nhan xét:

Trong qud trinh vdn hanh trén tuyén

Mrc tin cay va tinh san sang cua doan tau HN0O7 va HNOOS khi van hanh trén
tuyén trong khoang thai gian khao sat 1a thdp nhat so véi cac doan tau khac nhung van
c6 hé sb sin sang rat cao 12 Ss = 0,999971 va Ss = 0,999995. Céc doan tau con lai duoc
coi 1a co do tin cay tuyét ddi.

Trong qud trinh bdo dwéng, sira chira tai depot

MTc tin cay, tinh sin sang va kha ning bao dudng cua doan tau HN0OO3 trong
khoang thoi gian khao sat 1a cao nhat véi Ss = 0,999216; cac doan tau HN012 va HN006
c6 muc tin cay thap nhat, nhung ciing c6 hé sb sin sang tuong dbi cao 1a Ss= 0,994481
va Ss=0,994311.
4.5. PANH GIA TONG THE PO TIN CAY CUA POAN TAU METRO TUYEN CAT
LINH - HA BPONG TRONG QUA TRINH KHAI THAC

4.5.1. Panh gia tong thé dp tin cay, tinh sin sang cia doan tau metro trong
qua trinh van hanh trén tuyén

Két qua tinh toan thé hién trén cac giao dién Hinh 4.15 va Bang 4.33.

Bang 4.33. C4c chi tiéu d¢ tin cay, tinh sin sang cta phuong tién trong qua trinh
van hanh trén tuyén giai doan tir 06/11/2021 dén 30/4/2025 (2 su ¢d)

TT Chi tiéu Tri s6
1 | Thoi gian lam viéc trung E(T ): 95400 h
binh giita cac 1in hong S ’
2 | Thoi gian phl_lC h6| trung E(T ) =0.333125 h
binh ; ’
3 | Cuong do hong J,=0,000104822 h't
4 | Cuong dd phuc hoi 1,=3,00188 ht
5 | Ham san sang S, (t)=0,999965 + 3,49175.10-Sexp(-3,00198t)
6 | Hé so san sang S, = 0,999965
7| Ham khong san sang K, (t) = 3,49175.10°5 - 3,49175.10-Sexp(-3,00198t)
8 | Hé s6 khdng san sang K, =3,49175.10
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Sélign Doan thu Toa xe
¥ Trén tuyén
Tai Depot
—

Thiri gian Chirc ning
PHUONG TIEN

Di tin ci¥ Antoan Trang thai gioi han

‘ Cic chi tidu dink gis 8 tin ciy

Ham sin sang S (1)

Him khéng sin sing K (1) Di i K (0

Thot gian lam viée trung binh E(T,) (b) 9540.00
Thi gian phyc hdi trung binh E(r,) (b) 0333125

‘ Cuimg 8 hing &, (1) 0.000104822
Cuimg 8 phye bl p, (1) 3.00188

|

‘ H 56 sin sang S, 0.999965

| P

‘ Hé sb khing sin sing K, 3.4917SE-05

‘ S Dé i S ()

a. Giao dién tong quat xac dinh cac
chi tiéu do tin cay cua phuong tién trong
qua trinh van hanh trén tuyén

SO LIEU BANH GLA DO TIN CAY
PHUONG TIEN

Thid gian ket thic khio sir: 30-04-2025
Ting i 5é liju: 2

i Phin nr i) Siligu | Doantau | Toaze Naiy () = ()
1 632 [ yén | HNOUS Te2 04-08-2023 | 15264 0.083
643 0 | HN0OT Tel OL10-2024 | 25440 075

c. Giao dién hién thi sb liéu théng ké
thoi gian lam viéc gitra cac lan hong va
thoi gian phuc hdi ciia phuong tién trong
qua trinh van hanh trén tuyén

B thi hiim sin sing
S5(t) = 0099965 + 3.4917SE.DS exp(-3.00198 ()
1E0

9.90905E 1
9.9999E 1
99005k 1
9.0008E 1
= 9900751

9.0997F-1

9.99065F-1

9.0096E 1
990055 1

9.9995F-1
0 200 a0 00 500 1,000 1200 1400 1,600 1500

b. Giao dién hién thi ham sin sang cua
phuong tién trong qué trinh van hanh
trén tuyén

BANG TONG HOP KET QUA PANH GIA PO TIN CAY
PHUGNG TIEN
S6 liéu: - Trén tuyén
Doan - HNOOL - HN002 - HNOO3 - HN0O4 - HN0OS - HN0OG - HN0OT - HNOOS - HN009 - HN010 - HNO11 - HNO12 - HNO13
Toa xe el - MO - M1 - Te2
Théi gian bét dau khio sat: 06-11-2021
Théi gian két thic khao sat: 30-04-2025

iy Théng sb Gia tri Don vi
E(Ts) 9540.00 b
2 E(rs) 0.333125 b
3 A 0.000104822 1h
4 ps 3.00188 1k
5 Ss 0.999963
6 Ks 3.49175E-05
Ss(t) 0.999965 + 3.49175E-05 exp(-3.00198 )
8 Ks(r) 3.49175E-05 - 3.49175E-05 exp(3.00198 1)

d. Giao dién hién thi cac chi tiéu
danh gia d¢ tin cay cua phuong tién
trong qua trinh van hanh trén tuyén

Hinh 4.15. Giao dién tinh toan va hién thi két qua danh gia do tin cdy, tinh sin sang

ctia phuong tién trong qué trinh van hanh trén tuyén

Nhu vay, d6 tin cay cua toan bo phuong tién (doan tau metro) trong qua trinh van

hanh trén tuyén phu thudc vao Phan tir Tu diéu khién (6.3.2) va Phan tir Tu diéu khién

dién (6.4.5) thudc Phan hé thiét bi phu. Qua day thay rang, mic tin cay hay tinh san sang

ctia phuong tién khi van hanh trén tuyén trong khoang thoi gian khao sat cé gia tri 1a rat

cao, vai Ss=0,999965.

4.5.2. Panh gia tong thé do tin cay, tinh sin sang va kha ning bao dudng cia doan

tau metro tai depot

Qua trinh tinh toan va két qua tinh toan danh gia tong thé do tin cay, tinh san sang

sang va kha nang bao dudng cua phuong tién (doan tau metro) trong qua trinh bao
dudng, stra chira tai depot giai doan tir 06/11/2021 dén 30/4/2025 thé hién trén cac giao

dién Hinh 4.16.
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v s ' 09970
: g;’: This gian phyc hil trung binh E(r,) (b) 138104 09965
[ 0990
o mNon2 Cuimg 8 hing ), (Uh) 0.00464720 - 09955
v N0 Z ps9so
‘ Cwimg 4 phuc hi , (Uh) 0.724093 09945
09940
Hé 56 sin sang S, 0993623 09935
09930
H§ < khing sin sang K, 000637715 o915
0.9920
Ham sin sang S (1) S Do hi 5,0 09015
09910
Ham khéng sin sing K () Da i K (0 0.9905
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
W
A D2 tin tod va cap i 38 s

a. Giao dién hién thi két qua tinh toan cac  b. Giao dién hién thi ham sin sang cta
chi tiéu do tin cay cua phuong tién trong  phuong tién trong qua trinh bao dudng,
qua trinh bao dudng, stra chira tai depot stra chira tai depot

- X - X
SO LIEU DANH GIA DO TIN CAY BANG TONG HQP KET QUA DANH GIA PO TIN CAY
PHUCNG TIEN PHUONG TIEN
i liu: - Tai Depoc 6 ligu: - Tai Depot
Poan tiu: - HNOOL - HN0OZ - HNOO3 - HNOO4 - HNOOS - HNOOG - HNOOT - HNDOS - HNOO9 - HNOLD - HN01 - HN012 - HNO13 L
Poin thu: - HN0O1 - HN0O2 - HN003 - HN004 - HNOOS - HN0O6 - HN0O - HIN0OS - HIN009 - HNO10 - HNOLL - HN012 - HNO13
Toa xe: - Tel - M0 - M1 - Te2 = D) T T
Thir gian bit diu khio sit: 06-11-2021 e
e e e The gian bit diu Khio sat: 06-11-2021
Tang 56 n Thet gian két dhic Khio st: 30-04-2025
h1y Phin t pi) 56 ligu Doin ra Toa xe t(h) T (h) T Théng sé Gia tri Pon vi
8 651 5 | TaiDepot | HNOOS MO 19363 0333 |a 5
1 651 [] Tai Depot HNDOG Tel 11664 [X] 1 E(Ts) 215.179 b
0 651 7 Tai Depor | HNOD? Tel 237 073 2 E(rs) 1.38104 b
7L 651 ] Tai Depot | HNOD Tel 168 0.75 o
72 651 ] TyiDepot | HNOW: Tel 128 0.5 3 s 0.00464729 1
733 651 10| TaiDepoi | HNOD T2 15440 0333 I s 0.724093 1h
pil] 651 11 Tai Depot HNO1D Tel 168 [X]
735 651 2 Tai Depor | HNOI0 Te ] Ss 0.993623
736 651 13 Tai Depot | HNOLL Tel 1776 5 Ks 0.00637715
737 651 1 Tai Depot | HNOIL Tel 3000 -
s 551 15| TaiDepor | ENOIL Ta 11472 Ss(t) 0.993623 +0.00637715 exp(-0.728740 £)
739 651 16 | Tai Depot HNO1L Te2 5616 5 = ¥
k1] =1 18 O L] e 8 Ks(®) 0.00637715 - 0.00637715 exp(-0.728740 )
1 651 18 Tgi Depor | HNOU Tel 5736
7z 651 19| TaiDepor | HNOD ol 26472
43 651 0 Tai Depot HNDO3 Tel 24360 .25
T4 651 21 Tai Depot | HNOL Tel 21-04- 30288 0.8

dién hién thi ham khdng sén sang  d. Giao dién hién thi cac chi tiéu d6 tin
cua cua phuong ti¢n trong qua trinh cay cua phuong ti¢n trong qua trinh
bao dudng, sua chira tai depot bao dudng, sua chira tai depot
Hinh 4.16. Cac giao dién tinh toan va két qua tinh toan danh gia tong thé do tin cay,
tinh san sang sang va kha ning bao dudng ciia phuong tién trong qua trinh bao dudng,
stra chira tai depot giai doan tir 06/11/2021 dén 30/4/2025
Céc chi tiéu d6 tin cay, tinh san sang va kha ning bao dudng cia phuong tién tai
depot giai doan tir 06/11/2021 dén 30/4/2025 dugc cho trong Bang 4.34.
Bang 4.34. Céc chi tiéu do tin cay, tinh sin sang va kha ning bao dudng
ctia phuong tién tai depot giai doan tir 06/11/2021 dén 30/4/2025 (744 s cb)
1T Chi tiéu
1 | Thoi gian lam viéc trung
binh gitra cac lan hong
Thoi gian phuc hoi trung
binh
Cuong d6 hong
Cuong do phuc hoi
Ham sin sang

Tri s6
E(T,)=215,179 h

N

E(z,) = 1,38104 h

2= 0,00464729 h't
4,= 0,724093 h
s, (t)= 0,993623 + 0,00637715exp(-0,72874t)
s, = 0,993623

ol O b~ W

Hé sb sin sang
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TT Chi tiéu Tri sb
7 | Ham khong san sang K, (t)=0,00637715 - 0,00637715 exp(-0,72874t)

Hé sb khdng san sang K, =0,00637715
Tong hop cac chi tiéu thoi gian 1am viéc, thoi gian phuc hoi va hé sé sin sang
ctia phuong tién giai doan tir 06/11/2021 dén 30/4/2025 thé hién trén Hinh 4.17.

12000

9540

10000

8000
6000
4000

2000
0333 0.999965 |215.179 (§38] 0.993624 215| 188 0.993623

0 e

Trén tuyén Tai depot Trén tuyén va tai depot
M Th&i gian lam viéc, h B Thoi gian phuc hdi, h 1 Hé s& san sang, S
Hinh 4.17. Biéu d6 c4c chi tiéu thoi gian 1am viéc, thoi gian phuc hdi va hé s6 sin sang
ctia phuong tién giai doan tir 06/11/2021 dén 30/4/2025
Nhan xét:
Cac chi tidu do tin cay, tinh sin sang va kha ning bao dudng cia toan b phuong
tién trong giai doan tir 06/11/2021 dén 30/4/2025:
Trén tuyén: D6 tin cy hay hé s6 san sang Ss = 0,999965
Tai depot: Ss = 0,993624
Trén tuyén va tai depot: Ss = 0,993623
Gia thiét rang trong giai doan n6i trén, 5 h¢ thong con lai caa tuyén Cat Linh -
Ha Péng nhu: hé thdng cung cip dién, duong ray, cau can, thdng tin tin hiéu, nha ga
déu c6 mirc tin cay twong duong vai do tin cay cia phuong tién 12 0,993623 thi toan hé

thdng duong sit Cat Linh - Ha Dong c6 muc tin cay dat 0,9685.
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4.6. PANH GIA PO TIN CAY VA THOI HAN LAM VIEC CUA BO TRUC BANH
XE DPOAN TAU METRO TUYEN CAT LINH - HA PONG DO HAO MON TRONG
QUA TRINH KHAI THAC

4.6.1. Danh gia d¢ tin cay va thoi han lam viéc cia b truc banh xe theo hao
mon mat lan

4.6.1.1. Panh gid tong hop cho tdt cd cdc toa xe va doan tiu

S4 lieu ké vé hao mon mat 1an banh xe cua toan bo 13 doan tau ké tir khi bat dau
khai thac tir 06/11/2021 dén 30/4/2025 gom 416 sb liéu.

Bang phan mém da xay dung, tién hanh xac dinh cac chi tiéu do tin cay va thoi
han lam viéc cua bd truc banh xe theo hao mon mit 1an ddi véi toan bd 13 doan tau. Qua
trinh tinh toan thé hién trén cac giao dién Hinh 4.18 va Bang 4.35.

Bang 4.35. Cac chi ti€u do tin cay va thoi han lam viéc caa bo truc banh xe

theo hao mon mat lan

TT Céc chi tiéu Tri sb
Ky vong cuong do hao mon mat 1an a(c)= 2,282 mm/10° km
Do léch chuan cta cudng d6 hao mon o (c)= 0,363355 mm/10° km
Hé s6 bién dong cua cudng do hao v(c)=0,159224
mon

4 | Ham mat d6 phan bo cuong do hao | ¢ (c)=1, 09794exp[—3, 78711(c—2,28204)2}
mon mat 1an banh xe

5 | Ham tin cay P(t)=®[192,649/t-6,28047]
6 | Ham xac suat héng do mon Q(t)=D[6,28047-192,649/1]
7 | Thoi han lam viéc gamma 50% t_s = 3,50953.10° km

8 | Thoi han lam viéc gamma 90% t, o0 = 2,95391.10° km

9 | Thoi han lam viéc gamma 99,99% t, o = 2,27057.10°km

—
a. Giao dién tinh toan cac thong sb b. Giao dién hién thi ham mat d6 phan b
do tin cay va thoi han lam viéc caa cuong do hao mon mat lan banh xe

bo truc banh xe theo hao mon mat lan
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100 BANG TONG HOP KET QUA BANH GLA DO TIN CAY
085 THEOQ HAQ MON MAT LAN BANH XE
: - 01 - HNOD2 - HNODS - HNO0O4 - HINDOS - HIN0OS - HN007 - FINDOS - HIND0S - HINO10 - FNO11 - HINOL?2 - HNO13

;;;;;;

Gl ol Bam vi
s

2.27951 mo/10°5 km
0.334452 wmm/ 105 km
..... 0.146721
30.7083 10°5 km
25.8467 10°5 km
19.5675 1045 km
1.19282 exp[4.46994 (c - 2.27951)"2] 1045 km/mm

B(209.298 | + - 6.81566)
B(6.51566 - 209295/ 1)

c. Giao dién hién thi ham tin cay cua d. Giao dién hién thi két qua tinh toan
bo truc banh xe theo hao mon mat lan
Hinh 4.18. Giao dién hién thi qua trinh tinh toan, két qua danh gia do tin cay

va thai han lam viéc cua tat ca cac bd truc banh xe theo hao mon mat 1an

Nhan xét: Thoi han lam viéc trung binh caa bo truc banh xe dén khi can khoi
phuc lai bién dang do hao mon mait lan 1a khoang 350.000 km.

4.6.1.2. Panh gid déi véi mét s6 nhém toa xe khdc nhau

a. Doi véi nhém toa xe kéo theo Tcl + Tc2

S6 liéu ké vé hao mon mit 1an banh xe cua 26 toa xe kéo theo ké tir khi béit dau
khai thac tir 06/11/2021 dén 30/4/2025 gom 208 s6 liéu. Bang phan mém da xay dung
trong Chuong 3, di xac dinh duoc cac chi tiéu do tin cay va thoi han lam viéc ddi véi
26 toa xe kéo theo, két qua thé hién trén cac giao dién Hinh 4.19a.

b. Déi véi nhém toa xe dpng luc MO + M1

S6 lidu ké vé hao mon mat 1in banh xe cta 26 toa xe dong luc ké tir khi bat dau
khai thac tir 06/11/2021 dén 30/4/2025 gdom 208 sé lidu. Bang phan mém da xay dung,
d3 xac dinh duogc cac chi tiéu do tin cay va thoi han 1am viéc di véi 26 toa xe dong luc,

két qua thé hién trén cac giao dién Hinh 4.19b.

= X = X
BANG TONG HOP KET QUA PANH GIA PO TIN CAY BANG TONG HOP KET QUA PANH GIA PO TIN CAY
THEO HAO MON MAT LAN BANH XE THEO HAO MON MAT LAN BANH XE
Poan thu: - ENOOI - HN02 - HIN0O3 - HN004 - HNODS - HIN0OS - HN007 - HINOOS - HN009 - HN010 - HINO11 - HN0L2 - HNOL3 Poan thu: - HNOOI - HN0O2 - HIN0O3 - HN0O4 - HNODS - HIN0OS - HN007 - HINOOS - HN009 - HN010 - HINOL1 - HN0L2 - HNOL3

Toa xe: - Tel - Te2 Toa xe: - M0 - M1

B Troest:-1-2-3-4
Phia: - Trai

Phia: - Trii - Phil
Dé mén giéi han (mm): § D§ mén giéi han (mm): §
Thai gian bit dau khao sat: 06-11-2021 Thai gian bit dau khao sat: 06-11-2021
Thid glan kiét thiie khio sit: 31-03-2024 Thid glan kiét thiie khio sit: 31-03-2024
™ Thing si G tri Bon i ™ Thing si G tri Bon i
1 a(e) 2.27940 m/10°5 km 1 a(e) 2.29833 m/10°5 km
alc) 0.335495 wo/10°5 km alc) 0.252384 wo/10°5 km
1 we) 0170439 1 we) 0.109812
4 t_7=50% 3.50970 10°5 km 4 t_7=50% 348079 10°5 km
s ©=90% 2.85034 10°5 km s ©=90% 3.05124 10°5 km
6 + 7=99.99% 2.14810 10°5 km 6 + 7=99.99% 247146 10°5 km
7 ftc) 102688 exp[-3.31275 (c - 2.27940)°2] 10°5 kn/mm 7 ftc) 1.58070 exp[-7.54959 (c - 2.29833)°2] 10°5 kn/mm
[l P() ®(20.5921 /1~ 5.86721) [l P() D(31.6977 /- 9.10648)
Q) B(5.86721 - 20.5921 /1) 9 Q) B(9.10648 - 316977/ 1)

a. Nhom toa xe kéo theo Tcl + Tc2 b. Nhom toa xe d¢ong luc MO + M1
Hinh 4.19. Giao dién hién thi két qua danh gia do tin cay va thoi han lam viéc

cua bo truc banh xe theo hao mon mat 13n dbi véi mot sé nhom toa xe khac nhau
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4.6.1.3. So sanh két qua danh gid dg tin cdy va thoi han lam viéc theo cdc té hop
phuwong an
a. Pdnh gid vé cuwong dg hao mon
Céc thong sé cudng d6 hao mon mat lan banh xe ddi véi toa xe kéo theo, toa xe
dong lec va ca doan tau dwgc thé hién trong Bang 4.36 va Hinh 4.20.
Bang 4.36. Tong hop cac thdng sé cuong d6 hao mon mit lin banh xe

dbi vai toa xe kéo theo, toa xe dong luc va ca doan tau

A 2 Ky vong cuong do hao mon | Do léch chuan, | . 2z, .z ..
Thong s6 mat lan, mm/10° km mm/10° km Hé 50 bicn dong v
Toa xe Tcl+Tc2 2,2794 0,388 0,170
Toa xe MO+M1 2,29127 0,247 0,107
Doan tau 2,28204 0,363 0,159
2,5 2,2794 2,29127 2,28204
2
1,5
1
0 — 017 0,247 0,107 — 0,159
0 - (- (-
Toa xe kéo theo Tcl+Tc2 Toa xe ddng lwe MO+M1 Doan tau

H Ky vong cwérng dé hao mén, mm/1075 km
i D6 léch chuan, mm/1075 km

PR )

i Hé sé vién déng, v
Hinh 4.20. Biéu d6 cac thong s cudong do hao mon mit lan banh xe
dbi vai toa xe kéo theo, toa xe dong luc va ca doan tau

Nhan xét: Cuong do hao mon mat lan cia nhom toa xe kéo theo, nhém toa xe
dong luc va ca doan tau la hiu nhu twong dwong twong, khong co su khac biét dang ké.
Hé s6 bién dong, thé hién mic do 6n dinh ciia cuong do hao mon mit lan co sy khac
biét: nhom toa xe dong luc ¢6 tri s6 nho hon, thé hién mic d6 hao mon 6n dinh hon.

b. Panh gid vé théi han lam viéc

Cac thong s thoi han 1am viéc cua bo truc banh xe hao mon mit lin banh xe ddi
Véi toa xe kéo theo, toa xe dong lrc va ca doan tau & cac muc tin cay khac nhau thé hién
trong Bang 4.37 va Hinh 4.21.
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Bang 4.37. Tong hop cac thdng sé thoi han lam viéc caa b truc banh xe

theo hao mon mit lan ddi véi toa xe kéo theo, toa xe dong luc va ca doan tau

& cac muc tin cay khac nhau

Theo hao mon Thot han lam viéc | Thoi han lam viéc | Thoi han lam viéc
Mt Lin banh xe gamma 50%, gamma 90%, gamma 99,99%,
' 10° km 10° km 10°km
Toa xe Tcl+Tc2 3,50970 2,88034 2,1481
Toa xe MO+M1 3,48079 3,05124 2,47146
Poan tau 3,50953 2,95394 2,27057
4 3,5097 3,48079 3,50953
> 2 83034 E=m 295300
2,5 2,1481 | 2,27057
2
1,5
1

0

Toa xe kéo theo Tcl+Tc2 Toa xe déng luc MO+M1

Poanta

H Théi han lam viéc gamma 50%, 1075 km
M Thoi han lam viéc gamma 90%, 1075 km
i Thoi han lam viéc gamma 99,99%, 1045 km

u

Hinh 4.21. Biéu d thdi han lam viéc caa b truc banh xe theo hao mon mit 13n

dbi vai toa xe kéo theo, toa xe dong hrc va ca doan tau & cac muc tin cay khac nhau

Nhan xét: Thoi han lam viéc caa bo truc banh xe theo hao mon mat lan doi voéi

toa xe kéo theo, toa xe dong luc va ca doan tau & cac muc tin cay khac biét nhau khong

dang ke.

4.6.2. Danh gia d¢ tin cay va thoi han lam viéc cia b truc banh xe theo hao

mon go banh

4.6.2.1. Pdnh gid tong hop cho tdt cad cdc toa xe va doan tau

Qua trinh tinh toan hoan toan twong ty nhu trén, duoc thé hién trén cac giao dién

Hinh 4.22.
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Do in Ton xc Trye -3 Phin G Toe ginn Chi ning

< 212, CAP BANH X
o tn ey An tean Hag hse Ha b iz chidu cae 20 banh ve.

Quang fwmg ehar 1. )

D3 man 1, (nm)

a. Giao dién tinh toan cac théng sé

do tin cay va thoi han lam viéc cua
bo truc banh xe theo hao mon go banh

P 5ot ham hy o
D thy lion hn ey 68 51 haa muom g binh ze
PO - D343 4 118743

......

901 2 3 4 5 6 7T 8 0 10 41 12 43 M U5 16 17 1S 19 20 21 2 23 M % 26 ¥
4 (10°8 kan)

—r)

¢. Giao dién hién thi ham tin cay caa
bo truc banh xe theo hao mon go banh

D il b mjt 49 phin b xic suit cuimg 3¢ hao mon g& banh xe
f(¢) ~ 877769 exp[-104.872 (c - 0.519904)2]

. N

" 0.66 0.68 0.70 072 0.74 076 0.78 0.50 0.52 0.54 086 0.58 090 0.92 0.94 0.96 095 100 102 104 106
& (mm/10"5 k)

b. Giao dién hién thi ham mat d6 phan bd
cuong d6 hao mon go banh xe

BANG TONG HOP KET QUA PANH GIA PO TIN CAY
THEO HAO MON GO BANH XE
an tu: - EIN0O1 - EN0O? - EN003 - HN004 - EIN0OS - HN00 - HN0O7 - IN008 - HIN009 - EN010 - HN011 - ENO12 - HN013
Tel - MO - M1 - Te2

Théi gian bit du khao sat: 06-11-2021
Théi gian két thic khio sat: 31-03-2024

iy Théng sb Gi tri Pon vi

1 a() 0.819904 /1075 ke
2 o) 0.0690487 /1075 kan
3 © 0.0342156

4 + 4=50% 10.9769 1075 ka

5 +4=90% 9.90726 1075k

3 r=99.99% 8.35890 1075 km

7 ) 5.77769 exp[-104.872 (c - 0.819904)°2] 10°5 km/mm
8 B() ©(130.343 / t - 11.8743)

9 Q0 ©(11.8743 - 130.343 /)

d. Giao dién hién thi két qua tinh toan
do tin cay va thoi han lam viéc cua
b6 truc banh xe theo hao mon go banh

Hinh 4.22. Giao dién hién thi qua trinh tinh toan, két qua danh gia do tin cay

va thoi han l1am viéc cua tat ca cac bo truc banh xe theo hao mon go banh

Nhan xét: Thoi han lam viéc trung binh caa bo truc banh xe dén khi can khoi

phuc lai bién dang do hao mon go banh la khoang 1.098.000 km.

4.6.2.2. Pdnh gid d6i véi mét s6 nhém toa xe khdc nhau

Viéc tinh toan ddi véi cac nhom toa xe kéo theo Tcl + Tc2 va nhém toa xe dong

luc MO + M1 hoan toan tuong tu nhu trén. Két qua danh gia do tin cay va thoi han lam

viéc cua bo truc banh xe theo hao mon go banh d6i véi nhom toa xe kéo theo va nhom

toa xe dong luc thé hién trén Hinh 4.23.
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BANG TONG HOP KET QUA DANH GIA DO TIN CAY g BANG TONG HOP KET QUA DANH GIA DO TIN CAY
THEO HAO MON GO BANH XE THEO HAO MON GO BANH XE
Boan tiu: - HN0OL - HNOU2 - HN0O3 - HINOO4 - HN00S - HNOOG - HIN0O? - HN00S - HN00S - NOL0 - HNOLL - HNOL? - EIN0L3 Boan tiu: - HN0OL - HNOU2 - HN0O3 - HINOO4 - HN00S - HNOOG - HIN0O? - HN00S - HN00S - NOL0 - HNOLL - HNOL? - EIN0L3
Toa xe: - Tel - Te2 Toa xe: - MO - M1
Trycsé:-1-2-3-4 Trycsé:-1-2-3-4
Phia: - Trdi - Phii Phia: - Trdi - Phii
Bis mom gidi han (mm): 9 Bis mom gidi han (mm): 9
Thei gian bit diu khao sae: 06-11-2021 Thei gian bit diu khao sae: 06-11-2021
Thi gian kit thisc khio sit: 31-03-2024 Thi gian kit thisc khio sit: 31-03-2024
™ Thing s Gia i Bon vi ™ Thing s Gia i Bon vi
1| a@ | 0.814884 m10°5 km | 1| a@ | 0.815990 m10°5 km |
s(c) 0.0750852 w/10°5 km 2 s(c) 0.0712752 w/10°5 km
3 w(e) 0.0921422 | 3 w(e) 0.0873481 |
4 | tg=s0% | 11.0445 1075 km 4 | tg=s0% | 11.0296 1075 km
5 | ty=90% | 9.87770 L 10°5 km 5 | ty=90% | 9.91884 L 10°5 km
6 | tr=9.99% | 5.22574 105k | 6 | tr=9.99% | 8.32515 105k |
() 531319 exp| $5.6872 (c - 0.814884)"2] 10°5 kaoum 7 () 5.59721 exp| 95,4222 (c - 0.815990)"2] 10°5 kaoum
3 Pl B(119.864 /- 10.8528) 3 Pl (126271 /1 11.4484)
9 [ewm | ©(10.8528 - 119.564 1) I 9 [ewm | D(11.4484 - 126271/ 1)

a. Nhom toa xe kéo theo Tcl+Tc2 b. Nhom toa xe dong luc MO+M1
Hinh 4.23. Giao dién hién thi két qua danh gia do tin cay va thoi han lam viéc

cua bo truc banh xe theo hao mon g banh d6i véi mot sé nhom toa xe khac nhau
4.6.2.3. So sanh két qua danh gia do tin cdy va thoi han lam viéc theo cac 16 hop
phwong an
a. Ddnh gid vé cwong dé hao mon
Céc thdng s6 cuong do hao mon go banh xe ddi véi toa xe kéo theo, toa xe dong
lyc va ca doan tau thé hién trong Bang 4.38 va Hinh 4.24.
Bang 4.38. Tong hop cac thdng s6 cudng do hao mon go banh xe

dbi vai toa xe kéo theo, toa xe dong luc va ca doan tau

Ky vong cudng do hao | Do léch chuan, | Hé sb bién dong
mon go banh, mm/10° km |  mm/10° km v
Toa xe Tcl+Tc2 0,81484 0,075 0,092
Toa xe MO+M1 0,816469 0,077 0,094
Doan tau 0,819082 0,073 0,090

Thong sb

09 08148 0,8166469 0,819082
0,8
0,7
0,6
0,5
0,4
0,3

g,i OB oo pig# 0,094 fg@EE 009
o - bt || -

Toa xe kéo theo Tcl+Tc2 Toa xe déng lwe MO+M1 Doan tau

H Ky vong cwérng d6 hao mén, mm/10A5 km
D5 léch chuan, mm/10A5 km
i Hé sd vién ddng, v

Hinh 4.24. Biéu d6 cac thdng s6 cudng do hao mon go banh xe

dbi vai toa xe kéo theo, toa xe dong luc va ca doan tau
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Nhan xét: Cuong do hao mon go banh cia nhom toa xe kéo theo, nhom toa xe dong

luc va ca doan tau la hoan toan twong duong twong, khong c6 su khac biét.

Hé sb bién dong, thé hién mtc d6 6n dinh cua cuong dd hao mon go banh ciing

hoan toan twong duong tuong, khong cé su khac biét.

b. Pdanh gid vé théi han lam viéc

Céc thong sb thai han 1am viéc caa b truc banh xe hao mon go banh xe d6i voi

toa xe kéo theo, toa xe dong luc va ca doan tau & cac muac tin cay khac nhau thé hién

trong Bang 4.39 va

Hinh 4.25.

Bang 4.39. Tong hop cac thdng sé thai han lam viéc cua bo truc banh xe

hao mon go banh xe ddi véi toa xe kéo theo, toa xe dong huc va ca doan tau

O cac muc tin cay khac nhau

Theo hao mon Thot han lam viéc | Thoi han lam viéc | Thoi han lam viéc
go banh xe gamma 50%, gamma 90%, gamma 99,99%,
10° km 10° km 10°km
Toa xe Tcl+Tc2 11,0445 9,8777 8,22574
Toa xe MO+M1 11,0296 9,91884 8,32515
Poan tau 10,9769 9,90726 8,35890
12 11,0445 11,0296 10,9769
o 88777 591884 0.90726
. 8,22574 8,32515 8,3589
6
4
2
0

Toa xe kéo theo Tc1+Tc2 Toa xe dong luc MO+M1

M Thei han lam viéc gamma 50%, 10"5 km
M Thei han lam viéc gamma 90%, 1075 km
i Thei han lam viéc gamma 99,99%, 1075 km

Poan tau

Hinh 4.25. Biéu db thoi han 1am viéc cua bo truc banh xe theo hao mon g banh

dbi véi toa xe kéo theo, toa xe dong luc va ca doan tau & cac muc tin cay khac nhau

Nhan xét: Thoi han lam viéc ctua bo truc banh xe theo hao mon mit lin ddi véi

toa xe kéo theo, toa xe dong luc va ca doan tau ¢ cac muc tin cay khac biét nhau khong

dang ke.
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4.6.3. Danh gia d¢ tin ciy va thoi han l1am viée ciia bg truc banh xe theo do
gia ting chiéu cao g& banh

4.6.3.1. Pdnh gid tong hop cho tdt ca cdc toa xe va doan tau

Qua trinh tinh toan hoan toan twong ty nhu trén, duoc thé hién trén cac giao dién
Hinh 4.26.

Dok 1 To 2e Toye 8 P Gl T g Chie g
t - 3 212, AP BANE XE

a. Giao dién tinh toan cac thong s6 d¢ tin
cay va thoi han lam viéc cua bo truc banh  phan bé cudng d6 gia tang chiéu cao go banh
xe theo do gia tang chiéu cao go banh

o % _ -
D dh Iiam kv 54 vG1 5 gin cing hléu caw 36 binh xe
a0y - B0 L G ANIA)
BANG TONG HQP KET QUA DANH GIA DO TIN CAY
THEO DO GIA TANG CHIEU CAO GO BANH XE
Boin thu: - HNOO1 - HNO0Z - HN0O3 - HN0OJ - HNOOS - HNOOS - HN0O7 - HNOOS - HNOOS - HNO10 - HNOLL - HNO12 - HNO13

7 354211 exp[--‘ﬁ.;‘;‘;ﬁ’i - 0.673187)72] lﬂl"[;Alt:n::lEm
c. Giao dién hién thi ham tin cay caa d. Giao dién hién thi két qua tinh toan do
bo truc banh xe theo d¢ gia ting chiéu cao tin cay va thoi han lam viéc cua bo truc
go banh banh xe theo d6 gia tang chiéu cao go banh

Hinh 4.26. Giao dién hién thi két qua danh gia do tin cay va thoi han lam viéc
cua bo truc banh xe theo d6 gia ting chiéu cao go banh ddi véi tat ca cac toa xe
Nhan xét: Thoi han lam viéc trung binh cua b truc banh xe dén khi can khoi
phuc lai bién dang do gia ting chiéu cao go banh 1a khoang 1.485.000 km.
4.6.3.2. Pdnh gid d6i véi mét s6 nhém toa xe khdc nhau
Viéc tinh toan ddi véi cac nhom toa xe kéo theo Tcl + Tc2 va nhom toa xe dong
lyc MO + M1 hoan toan tuwong tu nhu trén. Két qua danh gia do tin cay va thoi han lam
viéc cua bd truc banh xe theo do gia ting chiéu cao g banh ddi voi nhom toa xe kéo

theo va nhom toa xe dong luc thé hién trén Hinh 4.27.
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= x = x
BANG TONG HOP KET QUA PANH GIA DO TIN CAY BANG TONG HOP KET QUA PANH GIA DO TIN CAY
THEO DO GIA TANG CHIEU CAO GO BANH XE THEO DO GIA TANG CHIEU CAO GO BANH XE
Poin tau: - HN0OL - HN0O2 - HIN0O3 - HN0O4 - HN0OS - HN00S - HN007 - HINOOS - HN009 - HNO10 - HINO11 - HNOL2 - HNOL3 Poin tau: - HN0OL - HN0O2 - HIN0O3 - HN0O4 - HN0OS - HNOOS - HN007 - HINOOS - HN009 - HNO10 - HINO11 - HN0L2 - HNOL3
Toa xe: - Tel - Te2 Toa xe: - M0 - M1
Trycsé:-1-2-3-4 Trycsé:-1-2-3-4
Phia: - Tri - Phi Phia: - Tri - Phi
Pi gia tang gioi han {mm): 10 Pi gia tang gioi han (mm): 10
Thei gian bit diu khio sar: 06-11-2021 Thei gian bit diu khio sar: 06-11-2021
Thir glan ket thile khido sit: 31-03-2024 Thir glan ket thile khdo sit: 31-03-2024
™ Thing si Gia tri Bou vi ™ Thing si Gia tri Bou vi
1 | a@ 0.669371 /1075 km | 1 | a@ 0.666381 /1075 km |
z alc) 0.108974 wo/10°5 km ] alc) 0.0911303 wo/10°5 km
3 w(e) 0162801 | 3 w(e) 0136754 |
4 | tg=s0% | 14.9394 1075 km 4 | tg=s0% | 15.0064 1075 km
5| 0% | 123598 _10°5km 5| g% | 12.7630 _10°5km
6 t_=99.99% 9.30539 10°5km | 6 t_7=99.99% 9.94734 10°5km |
7 flc) 366039 exp[-42.1040 (¢ - 0.669371)"2] 10°5 kni/mm 7 flc) 437771 exp[-60.2067 (¢ - 0.666381)"2] 10°5 kni/mm
8 Pl BO17650 /- 6.14248) 8 Pl ®(109.733 /1 7.31240)
9 ) D(6.14248 - 917650 1) 9 ) ©(7.31240 - 109.733 /1)

a. Nhom toa xe kéo gheo Tcl+Tc2
Hinh 4.27. Giao dién hién thi két qua danh gia do tin cay va thoi han lam viéc caa bo

b. Nhéom toa xe dong luc MO+M1

truc banh xe theo do gia tang chiéu cao go banh déi véi mot sé nhom toa xe khac nhau

4.6.3.3. So sanh két qua danh gia do tin cdy va thoi han lam viéc theo cac ) hop

phwong an

a. Pdnh gid vé cwong d¢ hao mon

Céc thong s6 cuong do gia tang chiéu cao go banh xe d6i véi toa xe kéo theo, toa

xe dong luc va ca doan tau thé hién trong Bang 4.40 va Hinh 4.28.

Bang 4.40. Tong hop cac thong s6 cuong do gia tang chiéu cao go banh xe

di véi toa xe kéo theo, toa xe dong luc va ca doan tau

Thong sb

Ky vong cudng do gia
tang chiéu cao go banh,
mm/10° km

Do léch chuan,
mm/10° km

Hé s6 bién dong
v

Toa xe Tcl+Tc2

0,669371

0,109

0,163

Toa xe MO+M1

0,670375

0,092

0,138

Poan tau

0,668693

0,103

0,154

0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

0,669371 0,670375

0,163

-

e

Toa xe kéo theo Tc1+Tc2 Toa xe ddng lwe MO+M1

0,668693

0,138

H Ky vong cwérng d6 gia tang chigu cao, mm/1075 km
H Do lech chuan, mm/1075 km

i Hé sé vién dong, v

Doan tau

0,154

-

Hinh 4.28. Biéu d6 c4c thong sb cudng dd cudng d6 gia ting chiéu cao go banh doi

128

Vi toa xe kéo theo, toa xe dong luc va ca doan tau



Nhan xét: Cuong d6 gia ting chiéu cao ciia nhom toa xe kéo theo, nhom toa xe
dong luc va ca doan tau la hiu nhu twong dwong twong, khong co su khac biét dang ké.

Hé s6 bién dong, thé hién mic do 6n dinh ciia cuong do gia ting chiéu cao go
banh c6 su khac biét: nhém toa xe dong luc ¢6 tri s6 nhé hon, thé hién mic dé hao mon
6n dinh hon.

b. Panh gid vé théi han lam viéc

Céc thdng s thoi han 1am viéc cua bo truc banh xe theo do gia tang chiéu cao go
banh xe dbi voi toa xe kéo theo, toa xe dong luc va ca doan tau & cac mic tin cay khac
nhau thé hién trong Bang 4.41 va Hinh 4.29.

Bang 4.41. Tong hop cac théng sé thoi han lam viéc caa b truc banh xe

theo do gia ting chiéu cao go banh xe ddi véi toa xe kéo theo, toa xe dong luc va

ca doan tau & cac mac tin cay khac nhau

Theo hao mon Thot han lam viéc | Thoi han lamviéc | Thoi han lam viéc
go banh xe gamma 50%, gamma 90%, gamma 99,99%,
10° km 10° km 10°km
Toa xe Tcl+Tc2 14,9394 12,3598 9,30539
Toa xe M0+M1 15,0064 12,7680 9,94374
Poan tau 14,8547 12,4023 9,43978
16 14,9394 15,0064 14,8547
14 12,3598 IR 12,4023
LZJ 9,30539 9,94374 9,46978
8
6
4
2
]

Toa xe kéo theo Tcl+Tc2 Toa xe dong luc MO+M1 Doan tau

H Thoi han lam viéc gamma 50%, 1075 km
H Thei han lam viéc gamma 90%, 105 km
i Thei han lam viéc gamma 99,99%, 1075 km

Hinh 4.29. Biéu d6 thoi han lam viéc caa b truc banh xe theo d6 gia ting chiéu cao
go banh & cac muc tin cay khac nhau
Nhan xét: Thoi han lam viéc ctia bo truc banh xe theo do gia ting chiéu cao go
banh ddi véi toa xe kéo theo, toa xe dong luc va ca doan tau & cac muc tin cay khac biét

nhau khong dang ké.
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4.6.4. Phan tich thoi han lam viéc ciia bg truc banh xe theo cic dang hao
mon

4.6.4.1. Phan tich thoi han lam viéc trong mot chu ky khoi phuc bién dang mat
lan banh xe (tién lai mat lan)

Céc thdng sb thoi han 1am viéc caa bo truc banh xe theo hao mon mit lan, go
banh va do gia ting chiéu cao go banh & cac mic tin cay khac nhau thé hién trong Bang
4.42 va Hinh 4.30.

Bang 4.42. Tong hop cac thdng sb thoi han 1am viéc cua bo truc banh xe theo hao mon

mit 1an, go banh va do gia tang chiéu cao go banh ¢ cac muc tin cay khac nhau

Théna sé Thoi han lam viéc Thot han lam viéc Thot han lam viéc
g gamma 50%, 10° km | gamma 90%, 10° km | gamma 99,99%, 10° km
Theo hao mon mat 35003 2.95391 227057
1an banh xe
Theo hao mon g& 10,9769 9.90726 8.35890
banh xe
Theo d9 gia tang 14,8547 12,4023 9.43978
chiéu cao go banh xe

16 14,8547

14 12,4023
12 10,9767
1 9,90726 9,43978
8,3589
3,5093 | { i ‘
i 2,95391 2,27057

Theo hao mon mitl3n Theo hao mon gor banh  Theo d6 gia ting chiéu
banh xe xe cao go' banh

o

O N B O ®

M Thei han lam viéc gamma 50%, 1075 km
M Thixi han lam viéc gamma 90%, 1075 km
i Th&i han 1am viéc gamma 99,99%, 1075 km
Hinh 4.30. Biéu d thoi han lam viéc caa bé truc banh xe theo hao mon mat lan,
go banh va do gia ting chiéu cao go banh & cac muc tin cay khac nhau
Khi thot gian lam viéc trung binh cta bd truc banh xe Ia 350.000 km, thi khi d6
go banh xe mon di mot lugng la 350.000 km x 0,8 mm/10° km = 2,8 mm va luong du
trir hao mon chiéu day go banh con lai 13 9,0 mm - 2,8 mm = 6,2 mm. Khi tién dé tao
lai bién dang thi chiéu day go tro vé trj s6 ban dau la 32 mm. Lac nay hao mon go banh
khong chi phéi dén thai han lam viéc cia bo truc banh xe nira. Ciing twong tu nhu vay

d6i voi do gia ting chiu cao go banh xe.
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Nhu vay, thoi han lam viéc cua bo truc banh xe dugc quyét dinh boi hao mon
mit 1n. Thoi han 1am viéc tinh theo hao mon go banh va dé gia tang chiéu cao go banh
chi cé y nghia tham khao.

Trong qua trinh stra chira, thuong khong st dung thoi han lam viéc trung binh
cua d6i teong (& d6 mic tin cay chi 1a 50%), ma can st dung thoi han lam viéc & muc
tin cay cao hon, tiiy theo don vi st dung quyét dinh. Hién nay theo cac quy trinh ¢ nudc
ngoai, ngudi ta thuong s dung muc tin cay 1a 90%. Trong truong hop nay, didu d6 co
nghia la can khéi phuc lai bién dang banh xe do hao mon mit lan khong phai ¢ thoi diém
350.000 km chay, ma phai la 295.391 km (twong (tng mixc tin cay 90%) hoac cé thé lam
tron la 300.000 km.

4.6.4.2. Phan tich thoi han lam viéc trong vong doi cua b truc banh xe

1. Gia thiét rang cudong d6 hao mon mat lin trong sudt qua trinh lam viéc caa bo
truc banh xe tir khi bat dau sir dung dén khi duong kinh vong lan dat giGi han nho nhat
cho phép, dng thai trong suét qua trinh d6 khong tién hanh tién lai mat 1an banh xe, thi
thoi han 1am viéc trung binh téi da ciia né theo két qua tinh toan trén giao dién Hinh
4.31 la khoang 3.000.000 km chay.

2. Tuy nhién theo quy trinh khai thac, 46 mon mat lan cho phép la < 8 mm, lac
nay can phai khoi phuc lai bién dang mat lan (tién lai mit lan).

3. Véi luong du trit hao mon mat lin tdi thiéu 1a 70 mm va ¢6 mon cho phép
trong khai thac toi da 1a 8,0 mm, thi trong mot vong doi bo truc banh xe phai khdi phuc
lai bién dang (tién lai mat 1an) 13 70 mm: 8 mm = 8,75 lan, lam tron 13 9 lan.

4. M3t khac, gia thiét rang lugng gia cong co khi trung binh trong mét lan tién la
1,0 mm, thi véi 9 lan tién, lwong du trir hao mon mat di 9,0 mm, khi d6 luong du trix
hao mon thyc té chi con khoang 70 mm - 9,0 mmn = 61,0 mm (lam tron la 60 mm).

Khi d6 thoi han lam viéc trong ca vong doi co ké dén 9 lan gia cong banh xe duoc
xac dinh va thé hién trén giao dién Hinh 4.32, chi con khoang 2.630.000 km (xem giao dién
Hinh 4.32). Néu quang duong chay trung binh cta doan tau 1a 100.000 km/nam thi sau
khoang 26 nim bd truc banh xe méi hao mon dén kich thuéc vong lin nhé nhét [a 770 mm.

Trong thuc té, luong gia cong co khi trong mdi lan tién banh xe la khac nhau,
phuc thudc va dac tinh hao mon cua bién dang, phu thudc do chénh léch duong kinh

vong lin ciia cac banh xe trong mot truc, trong mét gia chuyén huéng, trong ca doan tau
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v.v., khi d6 thoi han lam viéc trong mot vong doi cua bo truc banh xe s€ con nho hon

o ® i x =
E X

* 2.1.2. CAP BANH XE
05 e ciy

ao mm st 30 bick xe fao snsn g bank xa. D pa ting i

CATRATDO MON GIOTHAN
LAN BANH XE

BANG TONG HOP KET QUA DANH GIA PO TIN CAY
THEO HAO MON MAT LAN BANH XE
Doan tau: - HNDOL - HN0O2 - HN0O3 - HNOO4 - HNODS - HN0OG - HNOOT - HNOOS - HN0O9 - HN010 - HNOL1 - HN012 - HNO13
Toa xe: - Tel - MO - MI - Te2
Trucso:-1-2-3-4

Phia: - Trai - Phai

b

7 =it total 2l

B{ mon gidi han (mm): 70
Théi gian bat diu khio sat: 06-11-2021

4L Thoi gian ket thuc khao sat: 31-03-2024
¥ Basn i Thing s Gt Pouvi
» 1 1 a(c) 227951 mw/10"5 km
Daan 2 a(c) 0334452 mw10"5 km
Toumm 3 () 0146721
Sy 4 =50% 30.7083 105
w2 5 =90% 25.8467 10°5
6 t 7=99.99% 19.8675 105 km
Quing dein ey L (km) e i) 1.19282 exp|-4.46994 (c - 2.27951)"2] 105 km/mm
Dimin 1, @y ] Pit) ©(209.298 1 - 6.51566)

9 Q1) B(6.81566 - 209.298 /1)

o o

Hinh 4.31. Giao dién hién thi két qua xac dinh thoi han lam viéc caa bo truc banh xe

theo hao mon mat lan véi luong du trir hao mon 70 mm

= © Giditde.  — x = _ =
: e . CAIDATDOMONCIOTHAN
MAT LAN BANH X} P - o
. 3 ——— MATLAN BANERE BANG TONG HOP KET QUA DANH GLL DO TIN CAY
1.2, G : Db, (o | @ - et
» THEO HAO MON MAT LAN BANH XE
i iincdy Anman Wao mim w1 lin binh xe Hao min g0 binh xe i gin sing chiu cao g9 banh xe [ @ pamgy Mge dishy Poan tau: - ANOOL - N0 - HNOO3 - HNOOS - FINODS - HINOOS - EINOOT - FINOGS - FIN00Y - HN010 - HNO11 - HINO12 - HNO13
s e i i gt 25 5 i i R
Tml © Ky vag todn boc a(c) e/ 10" bem)
4 e Trucsb:-1-2-3-4
51k chai ofg mm* ) Phia: - Trii - Phii
S Bi mon gidi han (mm): 60
i ob it ding 1461 v mon ST i
P This gian bt diu ko sit: 06-11-2021
Tt i _a, (00 Thot gian két thic khio sit: 31-03-2024
ui ™ Thing 56 Gid tri Bonvi

Tk hgn lam vide gy, (10° o)

et 1 afc) 227951 mm/10"5 km
- e 2 o) 033432 w105 b

e 3 vie) 0.146721
- o
.- ; - 4 t_=30% 26.3214 10°5 km
4 Haum mit &4 phin b sic suit (6) 5 + =30% 221543 10°5 km
e - {06 thl him iy — o = -
hia P i 4 i ciy Bt) 6 Lr=99.99% 17.0293 L

£ B4 ] b P} 7 fic) 1.19282 exp[-4.46994 (c - 2.27951)"2] 10"5 km/mm

Ol- 'g fimg ) w,.r Y.Am.;r éng Qit) E] Pt P(179.398/ - 6.81366)
B mon 1, (many 5 = 01 D6 b im Qu) 9 o (6.81566- 179398 /1)

D i todin v e i 5 e

Hinh 4.32. Giao dién hién thi két qua xac dinh thoi han lam viéc cua bo truc banh xe
theo hao mon mat lan véi lugng du trir hao mon 60 mm

Mt khac, ciing can luu y rang cudng dd hao mon banh xe khong phai 1a ¢é dinh
cho toan vong doi, ma cé thé thay doi theo tirng thoi ky khai thac do nhiéu nguyén nhan
khach quan va cha quan khac nhau. Mot trong nhitng nguyén nhan phai ké dén la khi
duong kinh vong lan giam dan thi sé vong quay cua truc banh xe s& tang 1én khi di
chuyén mot quang duong nhu nhau, dan dén qua trinh ma sat giira banh xe va ray tang
1én. Khi d6 cuong do hao mon c6 xu hudng gia tang khi duong kinh vong lan banh xe
ngay cang nho di. Pay va van dé cé tinh chat chuyén sau, dugc xem xét & cac nghién
ctru cu thé khac.

Nhan xét:

Két qua tinh toan cho phép hinh dung duoc cuong d6 hao mon, do tin cay va thoi
han lam viéc caa bo truc banh xe trong qué trinh khai thac, giap cho don vi st dung dé

Xuat cac giai phap thich hop cho viéc giam hao mon banh xe, nham tang thoi han lam
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Vviéc tin cay cua no, mat khac chua dong trong viéc lap ké hoach du phong phu tung, vat
tu thay thé d6i vai cac bo phan cua truc banh xe, gop phan nang cao dé tin cdy, tinh sin
sang cua phuong tién.

4.7. DANH GIA XAC SUAT GIGI HAN CHUYEN TIEP TRANG THAI CUA CAC
PHAN HE TREN POAN TAU METRO TUYEN CAT LINH - HA PONG TRONG
QUA TRINH KHAI THAC

4.7.1. Panh gia xac suat giéi han chuyén tiép trang thai ciia cac phan h¢ trén
doan tau metro tuyén Cat Linh - Ha Pong trong qua trinh vin hanh trén tuyén

Nhu da trinh bay & trén, Toa xe Tcl trén doan tau HNOO7 ngay 01/10/2024, Phan
tr Ta diéu khién dién (6.4.5) (thudc Tiéu phan hé Hé thong dién khoang khach (6.4),
Phan hé thiét bi phu (6)), do 15i ro le 20K72 nén tai ga Cat Linh doan tau khong nha
ham dugc, sau d6 da doi tau dy phong chay thay thé, gdy cham tau 45 phit.

Tuong tu, Toa xe Tc2 trén doan tau HNOO8 ngay 04/8/2023, Phan tir Tu diéu
khién (6.3.2) (thudc Tiéu phan hé Bién budng lai (6.3), Phan hé thiét bi phu (6)), do 15i
ro le 5 km/h 20K72 gay mét sure kéo, khong khot dong duoc tai ga Cat Linh, sau d6 da
diéu tau HNO13 1én thay thé, gay cham tau 5 phut.

Nhu vay, do tin cay cua toan bo phuong tién phu thudc vao hai phan tir 13 Phan
tr Ta diéu khién dién (6.4.5) va Phan tir Ta diéu khién (6.3.2) thudc Phan hé thiét bi
phu.

Qua trinh tinh toan danh gia xac suat gidi han chuyén tiép trang thai cua cac phan
hé trén doan tau metro tuyén Cat Linh-Ha Pong trong qua trinh van hanh trén tuyén thé
hién trén Hinh 4.33 va Bang 4.43.

= Si lién Doan tu Toa xe Thir gian Chire ndng
CAIDAT KHOANG THOT GIAN KHAO SAT
= PHUONG TIEN
’ PHUONG TIEN ‘ PHUONG TIEN
Thot gian bit dhu  06-11-2021 o
Di tin ciy An toan Trang thii gici han Tht glan két thiie | 30-04-2025 =] 6 dn cdy An toin Tryng thal gist ban|

& Dlagy M tioh

1= noseses

13 <[ 349175808

a. Giao dién tinh toan va hién thi két qua
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$0 LIEU DANH GIA TRANG THAI GIGI HAN
PHUONG TIEN

oal 1 - HNOOI - HN0O2 - HN003 - HN0O4 - HNOOS - HN0OG - HN00T - HN00S - HN00O - HN010 - HNO11 - HN012 - HNO13
Toa xe: - Tel - M0 - ML - Te2
Thai gian bit @iu khio sar: 06-11-2021
Thei gian két thic khio sét: 30-04-2025
Téng s sb liu: 2

o Phin i i) Siliéu | Domtau | Toaxe Ngay () ()

Ti
1 | 632 | 9 | Trén tuyén | HNOOS | Te2 | 04-08-2023 15264 | 0.083
2 [ 645 | z [ Tréntuyén | HNOO7 | Tel | 0110-2024 | 25440 | 075

b. Giao dién hién thi s6 liéu tinh toan c. Giao d“ién té;;g hop két qua tinh toan
Hinh 4.33. Cac giao dién hién thi qua trinh tinh toan va két qua danh gia xac suat
giéi han chuyén tiép trang thai cia cac phan hé trén doan tau metro trong qua trinh
van hanh trén tuyén
Bang 4.43. Két qua tinh toan xac suat gidi han chuyén tiép trang thai cua cac phan hé

va cta phuong tién (doan tau metro) trong qua trinh van hanh trén tuyén

Tri s6 x4c suat gidi han
chuyen tiép trang thai
1 | Xé4c suat Phuong tién ndm & trang thai lam viéc P, 0,999965

TT Céc chi tiéu

Xac suat Phuong tién nam & trang thai khong 1am viéc
2 , , A 1A
do hu hdng cua Phan hé:

2.1 | Phan hé 1. Than xe P 0
2.2 | Phan hé 2. Bo phan chay R” 0
2.3 | Phan hé 3. Truyén dong P® 0
2.4 | Phan hé 4. Thiét bj ham P* 0
2.5 | Phan hé 5. biéu khién P 0
2.6 | Phan hé 6. Thiét bj phy P’ 3,49175.10°

Nhu vay, trong qua trinh van hanh trén tuyén, xac suat dé phuong tién nam & trang
thai 1am viéc hay do tin cay ciia n6 la rat cao véi Py = 0,999965. Xac suat dé phuong tién
nam & trang thai khong lam viéc do hu hong cua phan hé thiét bi phu la rat nho, P =
3,49175.10°%. Noi mét cach khac, muc tin cay cua phan hé thiét bi phu khi van hanh trén
tuyén trong khoang thoi gian khao sat 1a thap nhat so v6i cac phan hé khac, nhung ciing
c6 gia tri 1a rat cao 1a 0,999965 va no ciing chinh la do tin cay cua toan bo phuong tién.

Cac phan hé con lai duoc coi 1a co do tin cay tuyét doi.
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4.7.2. Panh gia xac suat giéi han chuyén tiép trang thai ciia cac phan h¢ trén

doan tau metro tuyén Cat Linh - Ha Pong tai depot
Qua trinh tinh toan danh gia xac suat gidi han chuyén tiép trang thai cua cac phan
hé trén doan tau metro tuyén Cat Linh - Ha Pong trong qua trinh bao dudng, sira chira
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c. Giao dién tong hop két qua tinh toan

Hinh 4.34. Céc giao dién hién thi qua trinh tinh toan va két qua danh gia xac suat
giéi han chuyén tiép trang thai ciia cac phan hé trén doan tau metro tai depot

Béng 4.44. Két qua tinh toan xac suat gi¢i han chuyén tiép trang thai

cua cac phan hé va cta phuong tién (doan tau metro) tai depot

TT Cac chi tiéu

Tri s xac suat gidi han
chuyén tiep trang thai

1 | Xéc suat Phuong tién nam ¢ trang thai lam viéc P,

0,993623

viéc do hu hong cua Phan hé:

Xac suat Phuong tién nam ¢ trang thai khong lam

2.1 | Phan hé 1. Than xe P

0,00151412

2.2 | Phan hé 2. Bo phan chay P”

0

2.3 | Phan hé 3. Truyén dong P

0,000468298

2.4 | Phan h¢ 4. Thiét bi ham P

0,00339806

2.5 | Phan hé 5. biéu khién PY

2,8948.10°

2.6 | Phan h¢ 6. Thiét bi phu PY’

0,000967718
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Nhu vay trong qua trinh bao dudng, sira chita tai depot, Xac suat dé phuong tién ndm
O trang thai lam viéc hay d¢ tin cay cua né la kha cao véi P1 = 0,993623.

Xéc sudt dé phuong tién ndm & trang thai khong 1am viéc do hu hong cua cac
phan hé, lan luot tir nho nhat dén cao nhat la:

1. Phan hé bo phan chay;

2. Phan h¢ diéu khién;

3. Phan hé truyén dong;

4. Phan hé than xe.

5. Phan hé thiét bi ham:;

Phan hé bo phan chay duoc coi la ¢6 do tin cay tuyét doi.

Tuy nhién, dé nang cao do tin cay hay tinh sin sang hon nira, can ting khoang thoi
gian lam viéc giira cac 1an hong va giam thoi gian phuc hdi, trong d6 giam thoi gian phuc
hdi (ting cudong d6 phuc hoi) mang tinh quyét dinh hon ca.

Nhan xét:

Két qua tinh toan cho phép hinh dung dugc muc tin cay cua cac phan hé trén
phuong tién doan tau metro tuyén Cat Linh - Ha Pong trong qua trinh van hanh trén
tuyén, mirc sin sang hay kha ning bao dudng caa chung trong qua trinh bao dudng, sira
chira tai depot, hinh dung duoc cac phan tir xung yéu nhat, tir d6 gitp cho don vi st
dung co cac giai phap thich hop trong viéc 1ap ké hoach du phong phu ting, vat tu thay
thé; cac giai phap giam thoi gian dimng dé bao dudng, sira chira, tir 46 nang cao dugc do
tin cay, tinh san sang cua chang.

4.8. DPANH GIA CAC CHI TIEU VE AN TOAN CUA DPOAN TAU METRO TUYEN
CAT LINH - HA BPONG TRONG QUA TRINH KHAI THAC

4.8.1. Panh gia tan suit sw ¢6 ciia doan tau metro tuyén Cat Linh - Ha Pong
trong qua trinh khai thac

Két qua tinh toan tan suit su ¢b cua cac phan hé va mot sé phan tir ¢d sb luong
su ¢ 16N nhat trén doan tau metro tuyén Cat Linh - Ha Dong trong qua trinh khai thac
(ttr 06/11/2021 dén 30/4/2025) thé hién trong Cac Bang 1.63 - 1.64 Phu luc 1.

Mot s6 két qua rat gon thé hién trong cac Bang 4.45 - 4.46.
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Bang 4.45. Tan suat sy ¢b cta cac phan hé trén doan tau metro
tuyén Cét Linh - Ha Déng trong qua trinh khai thac (tir 06/11/2021 dén 30/4/2025)

TT Déi tugng Solugng | Thoi gian Tan suét su cd,

su ¢h hoat dong, h ht

1 | Phan hé than xe 172 22.680 7,584.10°3

2 | Phan hé b phan chay 0 22.680 0

3 | Phan hé truyén dong 135 22.680 5,952.10°3

4 | Phan hé thiét bi hdm 197 22.680 8,686.10°3

5 | Phan hé diéu khién 4 22.680 1,764.10*

6 | Phan hé thiét bi phu 238 22.680 1,049.102

7 | Tong thé phuong tién 746 22.680 3,289.1072

Bang 4.46. Tan suat sy ¢6 cua cac phan tir ¢ sb lugng su ¢ 16n nhat trén doan tau
metro tuyén Cat Linh - Ha Pong trong qua trinh khai thac
(tir 06/11/2021 dén 30/4/2025)

TT Péi tuong Solwgng |  Thoi gian Tan suét su ¢,
‘ su CO hoat dong, h ht
p |Phan tr PTL5.1 - Cua hong| 4, 22.680 6,217.10°3
khoang khach
5 thln tlf PT4.4.7 - Van diéu 95 99 680 4,189.10°
chinh do6 cao
3 | Phanta PT3.1.8 - B gom dong 86 22.680 3,792.10°°
4 Phan tir Pj‘6.4.1 - Chiéu sang 50 99 680 2,205,103
khoang khach
5 Pljan ta PT6.2.1 - T6 may dieu 47 29 680 2.072.10°%
hoa toa khach

4.8.2. Panh gia an toan cia doan tau metro tuyén Cat Linh - Ha Pong trong
qua trinh van hanh trén tuyén
Trong khoang thoi gian tir khi bat dau khai thac tir 06/11/2021 dén 30/4/2025 (gan
42 thang) khdng co su ¢d nao dan dén mat an toan va tai nan do phuong tién gay ra. Vi
vay, dé kiém nghiém cac chirc ning ciia phan mém vé danh gia cac chi tiéu vé an toan
do phuong tién gay ra, tién hanh sir dung sb liéu gia dinh thé hién trong Bang 4.47.

Bang 4.47. S6 liéu thong ké gia dinh vé an toan va tai nan cia phan hé than xe

Phanh¢ thanxe
Poan tau so HO01; Toa xe so Tcl
, Thict hai vé nguoi Thict hai
Cac Céc Tidu V¢ tai san
TT | Phan TT s TT | CacPhantir | Ngay [ S6 | Sé nguoi | S6nguoi | .. | Muc do
N phén hé e . Triéu "
hé nguoi | bi thuwong | bi thuwong| .1 * | nghiém
£ < dong
chét nang nhe trong
PH1 | Phan
hé than
Xe
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TPH1.4 | Hé théng cira
thoét hiém
khén cép
PT1.4.1| Cuathoat p1/7/22 1 2 3 30 3
hiém khan
cip
PT1.4.2 | Thangthoat [13/9/23] 2 1 5 50 2
hiém
TPH1.5 | Hé thng cira
héng khoang
khéch
PT1.5.1 | Hé théng cua [23/6/22] 1 2 3 50 3
héng khoang
khéch

Qua trinh tinh toan va két qua tinh toan thé hién trén cac giao dién Hinh 4.35.

= X w = X
$O LIEU PANH GIA AN TOAN
PHUONG TIEN
$6 liu: - Trén tuyén

'HN001 - HN002 - HN0O3 - HN004 - HN0OS - HN0OG - HN007 - HNOOS - HN009 - HN010 - HN011 - HNO12 - HN013

u khio sat: 06-11-2021
Thei gian két thie khao sat: 31-03-2024

40090 Tong sb s li¢u: 3
1 . X Mire @
S TT Phintie ID| Solién  Doantiu | Toaxe = Ngay u;;};:;.
1| 141 | 1 [Tréntuyén| HNOOI | Tl [01-07-2022 |3
2| 142 |1 [Tréncuyén| HNOO1 | Tl  [13-09-2023 2
126804 3 | 151 | 1 Tréntuyén| HNOO1 | Tcl  |23-06-2022 I 3
0
0.0000-00
0
0006-00
Dan

a. Giao dién tong quat tinh toan

b. Giao dién hién thi s6 liéu tinh toan
cac chi tiéu vé an toan cac chi tiéu vé an toan
BANG TONG HOP KET QUA BANH GIA AN TOAN

PHUONG TIEN

HNOO2 - FINDO - HNOO4 - HN00S - HNOOG - HNOOT - HN00S - EINOOO - HN010 - HNO11 - N012 - HNOL3

Gia i Pom v Panh ghi
4
5
11
130.000 triéu dong
0
0.000e+00 1h
1
6.342e-05 juy
1.268¢-04 b
0
0.000e+00 1
0
0.000e+00 0

¢. Giao dién hién thi két qua tinh toan cac chi tiéu vé an toan

Hinh 4.35. Céc giao dién hién thi qua trinh tinh toan cac chi tiéu vé an toan

Nhu vay, cac chi tiéu an toan ciia phuong tién do cac phan tir trong phan hé than
xe gy ra, dugc xac dinh nhu sau:

Trén co so c4c so liéu da nhap, phan mém tu dong phan loai mirc d6 nghiém trong
cua tai nan theo Bang 2.13 (5 miic: 1 - Pac biét nghiém trong; 2 - Rat nghiém trong; 3 -
Nghiém trong; 4 - it nghiém trong; 5 - Khong nghiém trong). Sau do, tinh toan duoc tan
suat xuat hién cua cac tai nan:

Tan suat tai nan dic biét nghiém trong:  0.h

Tan suat tai nan rat nghiém trong: 3,342.105 ht
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Tan suat tai nan nghiém trong: 1,268.10* h't

Tan sut tai nan it nghiém trong: 0.h?

Tan suat tai nan khéng nghiém trong: ~ 0.h

Tir céc tan suét nay, ph'?m mém ty dong phan loai muc do xuét hién cta céc tai
nan theo Bang 2.12 (6 mirc: A - Thuong xuyén; B - Rat c6 thé xay ra; C - Thinh thoang;
D - It c6 kha ning; E - Xac suat nho; F - Kho c6 thé xay ra).

Can ctr Bang 2.15 vé phan loai rui ro (4 mic: R1 - Khong chip nhan duoc; R2 -
Khong mong mudn; R3 - Chap nhan duoc; R4 - C6 thé bd qua) va ma tran danh gia,
chap nhén rui ro (Bang 2.16), phan mém ty dong danh gia mac d6 R1, R2, R3, R4 doi
v6i timg loai tai nan, gilp cho don vi quan 1y kiém soat va giam bét cac rui ro, tai nan.

Nhén xét:

1. Pa xac dinh duoc tan suit xay ra sy c6 d6i v6i timg phan hé trén doan tau
metro va cua téng thé cua toan bd phuong tién; da xac dinh dugc tan suat xay ra su cd
d6i v6i 5 phan tir ¢6 s6 lugng sy cd 16n nhat trén doan tau metro tuyén Cat Linh - Ha
Pong.

2. Sir dung s6 liéu gia dinh cho phép kiém nghiém duoc day du cac cac chirc ning
ctia phan mém vé danh gia an toan cia phuong tién dudng sat do thi tuyén Cat Linh -
Ha Pong. Vi dy la s liéu gia dinh nén chua c6 co sé phan tich danh gia vé cac chi tiéu
an toan cua phuong tién dudng sat d6 thi tuyén Cat Linh - Ha Dong trong qua trinh khai
thac.
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KET LUAN CHUONG 4

Trong khoang thoi gian khao sat tir 06/11/2021 dén 30/4/2025, di xac dinh va
danh gia dugc mot cach dinh luong cac chi tiéu do tin cdy, tinh san sang va kha nang
bao dudng cua téng thé phuong tién (doan tau metro) tuyén Cat linh - Ha Dong nhu sau:

1. Trong qué trinh van hanh trén tuyén: do tin cdy hay hé sb sin sang cta tong
thé phuong tién 13 Ss = 0,999965 v&i thoi gian trung binh giita cac 1an xay ra su cb 1a
E(Ts) = 9540 h va thoi gian phuc hdi (khic phuc sy ¢d) trung binh 1a E(ts) = 0,333125
h; cudong do hong As = 0,000105 h't va cudng do phuc hoi us= 3,00188 hl,

2. Trong qué trinh bao dudng, sira chita tai depot: do tin cdy hay hé s sin sang
ctia tong thé phuong tién 13 Ss = 0,993624 véi thoi gian trung binh giita cac 1an xdy ra
su ¢d 12 E(Ts) = 215,179 h va thoi gian phuc hdi (khic phuc su ¢6) trung binh 13 E(ts) =
1,381 h; cuong d6 hong As= 0,004647 h! va cudng do phuc hdi us= 0,7241 h',

3. Thoi han 1am viéc ctua bd truc banh xe theo hao mon mat 1an, voi cuong do
hao mon tuong tng véi khoang thoi gian khao sat da néu, & muec tin cdy gamma 99,99
% (dén khi lugng du trit hao mon dat gi61 han 70 mm) la khoang 2.300.000 km chay.

4. X4c xuét gi6i han chuyén tiép trang thai dé phuong tién (doan tau) nam ¢ trang
thai lam viéc khi van hanh trén tuyén 1a P1 = 0,999965 va trong qua trinh bao dudng tai
depot la P1 = 0,993623.

V& danh gia an toan, trong khoang thoi gian khao sat 3,5 nim thay rang cac phan
tr ¢ s6 luong su ¢ 16n hon c4a, bao g@)m:

- Phan tir PT1.5.1. Cira hong khoang khach: 141 su ¢

- Phan t& PT4.4.7. Van diéu chinh dd cao: 95 su ¢

- Phan ttr PT3.1.8. B6 gom dong: 86 su ¢b

- Phan tir PT6.4.1. Chiéu sang khoang khach: 50 sy cb

- Phéan tir PT6.2.1. T6 may diéu hoa toa khach: 47 sy ¢

Tuy nhién, khdng c6 su ¢ nao din dén mat an toan va tai nan do phuong tién
gay ra. Vi vay, chua c6 co so phan tich danh gia vé cac chi tiéu an toan cia phuong tién

duong sit do thi tuyén Cat Linh - Ha Pong trong qua trinh khai thac.
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KET LUAN VA KIEN NGHI

I. KET LUAN

Lu4n 4n di hoan thanh day dua cac muc tiéu dit ra:

1. Téng hop dugc co sé danh gia d tin cay, tinh sin sang, kha ning bao dudng
va an toan (RAMS) cuia phan tir va hé thong k¥ thuét phire hop néi chung, 1am co sé ap
dung cho phuong tién duong st d6 thi trong qua trinh khai thac néi riéng.

2. Xay dung dugc quy trinh danh gia RAMS cho phuong tién duong sit do thi
khai thac & Viét Nam noi chung va tuyén Cat Linh - Ha Dong néi riéng.

3. Trén co s& ngon ngtr 1ap trinh Java va hé quan tri co so dir liéu SQLite, da xay
dung dugc phan mém danh gia do tin cy tinh sin sang, kha ning bao dudng va an toan
cua phuong tién duong sat d6 thi tuyén Cat Linh - Ha Pong, v6i nhiéu chitc niang tuy
bién, c6 giao dién thuan Viét, than thién, dé s dung. Phan mém cho phép tinh toan va
danh gia dugc cac chi tiéu d tin cay cua cac phan tur, cac tiéu phan hé, cac phan hé va
tong thé phuong tién theo nhiéu to hop phuong an khac nhau véi cac khoang thoi gian
khao sat khac nhau mét cach tuy y, nhanh chong va chinh xac.

4. Két qua tinh toan giup cho don vi st dung coé cac giai phap thich hop trong
viéc 1ap ké hoach dy phong phu tung, vat tu thay thé; cac giai phap giam thoi gian ding
dé bao dudng, sira chira, tir d6 nang cao dugc do tin cay, tinh sin sang caa chang.

II. NHOUNG HAN CHE

1. Mdi chi danh gia duoc tic dong tong hop cua cac didu kién khai thac dén do
tin cy ctia phuong tién noi chung va cac phan tir néi riéng, chua c6 diéu kién nghién
ctru anh hudng riéng biét cua timg yéu t6 dén do tin cdy cta chung.

2. Vi¢c cap nhat s6 liéu thong ké vao phén mém van con tién hanh tha cong, chua
c6 diéu kién cap nhat ty dong vi trén doan tau cling nhu tai co sé chua co déy du cac
thiét bi can thiét cho céng viéc nay.

I11. KIEN NGHI

1. Céc két qua tinh toan trén diy mdi chi twong ¢ng véi thoi gian bat dau khai
thac tir 06/11/2021 dén 30/4/2025. Can tiép tuc theo ddi, thu thap va cap nhat sé liéu
thong ké mot cach thuong xuyén, lién tuc, lam co sd cho viéc phan tich, so sanh, danh
gia su khac biét vé cac chi tidu do cay cho ting giai doan néi riéng va toan bo qua trinh
khai thac noi chung.

2. Can duoc hd trg dé chuyén giao phan mém da xay dung cho Cong ty TNHH
MTV dudng sit Ha Noi, dé don vi chu dong trong qua trinh danh gia cac chi tiéu d tin
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cdy, tinh sin sang, kha ning bao dudng va an toan ciia phuong tién trong qua trinh khai
thac.
IV. HUONG NGHIEN CUU TIEP THEO

1. Nang cap mém da xdy dung cho phu hop hon nita vé6i diéu kién quan 1y va
khai thac phurong tién trén tuyén Cat Linh - Ha Dong.

2. Panh gia d6 tin cay, tinh san sang, kha ning bao dudng va an toan ctia phuong
tién trong qua trinh khai thac trén cac tuyén khac nhu Nhon - Ga Ha Noi va Bén Thanh
- Sudi Tién.

3. Panh gia d¢ tin ciy, tinh san sang, kha niang bao dudng va an toan cho cac
phan hé k¥ thuat khac trén tuyén Cat Linh - Ha Pong, Nhon - Ga Ha Noi, Bén Thanh -
Subi Tién nhu: hé théng cung cap dién, cau, ham, duong ray, thong tin-tin hiéu, nha ga,
hé théng diéu hanh van tai v.v. vai sy phdi hop cua cac nha chuyén mén thudc céc linh
vuce néu trén.

4. Nghién ctru xay dung cac bd tiéu chuan, quy chuan phuc vu cho viéc danh gia
d6 tin cdy, tinh sin sang, kha ning bao dudng va an toan cho toan bd hé théng duong
sit do thi & Viét Nam,

Pay 1a cong viéc 1au dai, kho khan va phuc tap, can dau tu ngudn luc mot cach
thich dang méi co thé hoan thanh duoc.
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POT XUAT TAI DEPOT CUA POAN TAU METRO TUYEN PUONG SAT PO THI CAT LINH - HA PONG

Trong khoang thoi gian tir khi bit dau khai thac 06/11/2021 dén 30/4/2025 (42 thang) da thu thap duoc cac loai sb liéu thong ké vé sy
cd gay tro ngai chay tau trén tuyén va duoc sira chira dot xuat tai depot cua doan tau metro tuyén duong sat do thi Cat Linh - Ha Pong doi
Vi tit ca cac phan hé trén 13 doan tau. Tuy nhién, do s6 lugng s liéu théng ké rat Ion, dudi day chi don cir gidi thiéu cac su ¢b ctia cac phan
hé trén doan tau HN0O1 va HNO13 trong khoang thoi gian tir 06/11/2021 dén 31/3/2024 (29 thang).

PHAN HE THAN XE
* POAN TAU HNOO1 (7 sw c0) , ,
Bang 1.1. SO liéu thong ké Phan hé Than xe, toa Tc1, doan tau HNOO1 (Van hanh trén tuyen)

s A LA A V& sy cd cua toa xe trong doan doan tau gay tro ngai chay tau
Doan tau HNOO1, Toa xe Tc1, Phan hé than xe trong qud trinh van hanh trén tuyén
Bian Thoi gian khac
Céc Cac Tid Cic - , Nauven | Thoi gian 1am hz phuc, phit
TT | Phan | TT - U 7| Phin Ngay Su cb guy! viéc giira cac Phab Mkhong | . Ghi cha
N phén hé . chay nhén Ao oa £ khac N Cuau
hé tu lan xay ra sy co cau "
phuc e vién
vién
h Phit Phit
PH1 Thén
xe
Cira hong
TPH1.5 khoang
khach
13/09/2023 | 123873 Toa 01: Gitra kiph 2 16224 Thay 3600 Xay ra tén tuyén, duoc
16p ctra B13 bi hap hoi moi khac phuc tai depo
kinh
15/12/2023 | 148374 | Coi thong béo déng 2232 Thay 15 Xay ra tén tuyén, dugc
mé cira tai cira B12 moi khac phuc tai depo
toa 01 khong kéu
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Bang 1.2. S6 lidu théng ké Phan hé Than xe, toa Tcl, doan tau HN0O1 (BDSC tai depo) [2 su ¢6]

Doan tau HNOO1, Toa xe Tcl, Phan hé than xe

V& viéc khic phuc su ¢, bao dudng, sira chira tai depot

TT Céc TT Cac Tiéu TT Céc Phan tir Ngay kmchay | Thoi gian lam viéc dén khi xay ra su c6 ké tir khi bat dau Thoi gian stra Ghi cha
Phan hg phan hé khai thac/hozc cip sira chita gan nhat chita tai depot
Dot xut Dinh ky Pot Dinh
Xuit ky
h (chay) km h km h h h
PH1 | Thénxe -
TPH1.5 | Cira hong
khoang khach
13/09/2023 | 123873 3.053,8 106884 16224 60
15/12/2023 | 148374 700,0 24501 2232 0,25 Tong su
cb: 2
Bang 1.3. S0 liéu thong ké Ph&n hé Than xe, toa M0, doan tau HNOO1 (Van hanh trén tuyen)
Poan tau HN0O1, Toa xe MO, Phan hé than xe Ve sy ¢0 ca toa xe trong dodn dodn tau gay tré ngai chay tau
trong qua trinh van hanh trén tuyén
. . ST Thoi gian khic
Cac 2 Cac N Thoi gian lam viéc . . ,
TT | Phan | TT Ci‘]‘i Tieu | phin Ngay km Such Nouyén | o e lan xay ra | Bién Phap phuc, phat Ghi cha
he phéan hé t chay nhan su ¢ khac phuc |§hor_19 Cuu
ctuviégn | vién
h Phat Phat
PH1 Thén
Xe
Cura hong
TPH15 khoang
khach
Cira 56 7, toa 02 Cin chinh Xay ratén tuyén,
30/03/2023 | 73796 hién thi chong X¢ ctra 12216 lai 15 dugc khac phuc
kep clra : tai depo
.2 B A B . Xay ra tén tuyén,
Clra s0 2 toa MO | Loi cong tac Can chinh 9
06/09/2023 | 121942 khéng déng hét P YN ApE A 3840 ki 10 duq::ali(l&zcrt)g)huc




Bang 1.4. S6 liéu thdng ké Phan hé Than xe, toa M0, doan tau HN0O1 (BDSC tai depo) [2 su ¢d]

Poan tau HNOO1, Toa xe MO, Phan hé than xe V& viéc khic phuc su ¢, bao dudng, sira chita tai depot
Cac Cac Ticu ohan km Thai gian lam vige dén khi xay ra sw c6 ke tir khi bat dau khai Thoi gian stra chira
T Phé?\ he TT 4 heé P TT Ngay cha thac/hoac cap sua chira gan nhat tai depot Ghi chu
; ; 2y Dot xuat Dinh ky Dot xuit | Dinh ky
h (chay) km h km h h h
PH1 | Théan xe -
Cira hong
TPHLS | hoang khach -
30/03/2023 | 73796 1.623,1 56807 12216 0,25
06/09/2023 | 121942 1.375,6 48146 3840 0,166667 Tong su co: 2
Bang 1.5. SO liéu thong ké Phan h¢ Than xe, toa M1, doan tau HNOO1 (Van hanh trén tuyen)
Doan tau HNOO1, Toa xe M1, Phén hé than xe V& sur ¢6 cuia toa xe trong doan doan tau gy tré ngai chay tau
trong qua trinh van hanh trén tuyén
Céc Cac Céc Thoi gian Thoi gian khic phuc,
T | Phan RE Tlgu TT | Phan km Su ¢é Nguyen Ia’m \!I@C glua Blc;;n phap _ hat Ghi chi
. phan , chay nhan cac lan xay ra khac phuc Khéng L
hé he tor % AR Curu vién
é su €O ciu Vién
h Phut Phut
PH1 Théan
xe
Ctra
héng
TPH1.5 khoang
khach
oz Doi bo dk . A O
48801 Toa’Mlﬂcua SO 9672 A31 sang 50 Xay fa tén tuye_:n, duoc
8 mé cham A31 B31 khac phuc tai depo




Bang 1.6. S6 liéu thong ké Phan hé Than xe, toa M1, doan tau HN0O1 (BDSC tai depo) [1 su ¢d]

Poan tau HNOO1, Toa xe M1, Phan hé than xe V& viéc khic phuc su cb, bao dudng, sira chira tai depot
TT Céc TT Cac Tiéu TT Céc Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra su c6 ké tir khi bat dau | Thoi gian sira chita | Ghi chii
Phan phan hé khai thac/hozc cip sira chita gan nhat tai depot
h¢ Dot xuat Dinh ky Potxuit | Dinh
ky
h (chay) km h km h h h
PH1 | Than -
Xe
TPH15 | Cra  hong
khoang
khach
14/12/2022 48801 908,9 31812 9672 0,833333 Tong su
cb: 1
Bang 1.7. SO li¢u thong ké Phan h¢ Than xe, toa Tc2, doan tau HNOO1 (Van hanh trén tuyen)
Poan tau HNOOL, Toa xe Tc2, Phan hé than xe Ve sy ¢0 cia toa xe trong dodn dodn tau gay tro ngai chay tau
trong gua trinh van hanh trén tuyen
. . o Thoi gian khic
Cac Y Cac Thoi gian 1am . . ,
TT | Phan TT C?ﬁ TlheAu TT | Phan Ngay km Such Nguyén nhan | viéc gi?}a cac lan Erlﬁn pEap phuc, phiit_ Ghi chu
hé phan he tir chay xay ra su cd ac phuc '5“0'?9 ciu
ctru vién | vién
h Phit Phut
PH1 Théan
Xe
Cira hong
TPH1.5 khoang
khach
o A < o . Xay ratén
16/12/2022 | 49557 | CUas07dauTC2 | Cirabix 9720 Cén chinh | g tyén, duat ke
m¢ cham xuong lai .
phuc tai depo
Lbi thong tin ctra Long zic Cém lai Xay ratén
30/01/2023 | 58262 | toa Tc2 doca2bén | thong tin tai 1080 o " 25 tuyén, duoc khac
trén man HMI. clra gac phuc tai depo




Bang 1.8. S6 lidu théng ké Phan hé Than xe, toa Tc2, doan tau HN001 (BDSC tai depo) [2 su ¢6]

Doan tau HNOO1, Toa xe Tc2, Phan hé than xe

V& viéc khic phuc su cb, bao dudng, sira chira tai depot

TT Céc TT Cac Tiéuphan | TT Cac Ngay km Thoi gian lam viéc dén khi xay ra sy cd ké tir khi bt dau khai Thoi gian stra chiratai | Ghi cha
Phan hg he Phan tir chay thac/hozc cip sira chira gan nhit depot
Dot xut Dinh ky Dot xuit | DPinh ky
h (chay) km h km h h
PH1 | Thén xe -
TPHL5 | Cua hong
khoang khach
16/12/2022 | 49557 930,5 32568 9720 0,416667
30/01/2023 | 58262 248,7 8705 1080 0,416667 Téng su
cb: 2
* DOAN TAU HNO13 (4 su cé)
Bang 1.9. So li¢u thong ké Phan h¢ Than xe, toa Tcl, doan tau HNO13 (Van hanh trén tuyen)
Poan tau HNO13, Toa xe Tcl, Phan hé than xe V& sir cb cua toa xe trong doan doan tau gy tré ngai chay tau
trong qua trinh van hanh trén tuyén
TT Céc TT CacTiéu | TT| Cac Ngay km Sy ¢ Nguyén Thoi gian 1am Bién phap Thoi gian khic Ghi cha
Phan phan hé Phin chay nhan viéc gitra cac 1an | khic phuc phuc, phut
hée tir xay ra sy co Khong Cuu
cuiru Vién Vién
h Phut Phut
PH1 | Than
Xe
TPH1.5 | Cira  hong
khoang
khach
17/12/2022 | 110041 | Cwa S61 Toa TC1 | Bi xé cira 9744 Can chinh 15 Xay ratrén
Khong dong mo lai tuyén, dugc khic
dugc phuc tai depo




Bang 1.10. S6 liéu théng ké Phan hé Than xe, toa Tcl, doan tau HN013 (BDSC tai depo) [1 su c6]

Poan tau HNO13, Toa xe Tcl, Phan hé than xe V& viéc khic phuc su cb, bao dudng, sira chira tai depo
TT Céc TT Cac Tiéu TT Céc Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra su ¢ ké tir khi bét dau Thoi gian stra Ghi chu
Phan phan hé¢ khai thac/hoic cip stra chita gan nhat chira tai depo
h¢ Dot xuat Dinh ky Dot Pinh
XUt ky
h (chay) km h km h h
PH1 | Théan
xe
TPH15 | Cra  hong
khoang
khach
17/12/2022 | 110041 | 2,566.1 89814 9744 0.25 Téng su cb: 1
Bang 1.11. S0 liéu thong k& Phan hé Than xe, toa M1, doan tau HN013 (Vén hanh trén tuyén)
Doan tau HNO13, Toa xe M1, Phan hé than xe V& su ¢ ciia toa xe trong doan doan tau gay tré ngai chay tau
trong qua trinh van hanh trén tuyén
TT Céc TT CacTiéu | TT | Cac Ngay km Su ¢o Nguyén Thoi gian 1am Bién phap Thoi gian khic Ghi cha
Phan phan hé Phin chay nhan viéc gitra cac lan |  khéc phuc phuc, phit
hée tur xay ra su cb Khéng Ctu
cuu vién Vién
h Phut Phit
PH1 | Than
xe
TPH1.5 | Cua hong
khoang
khach
02/02/2024 | 206705 | L3i bo diéu khién 19632 Thay méi 15 Xay ratrén
ctra s6 03 toa M1 (161 tuyén, duoc khic
nam cham di¢n) phuc tai depo




Bang 1.12. S6 liéu théng ké Phan hé Than xe, toa M1, doan tau HN013 (BDSC tai depo) [1 su ¢d]

Poan tau HNO13, Toa xe M1, Phan hé than xe V& viéc khic phuc su ¢, bao dudng, stra chita tai depo
TT | Cac TT CacTiéu | TT | Cac Ngay km Thoi gian lam viéc dén khi xay ra sy ¢d ké tir khi bét dau khai Thoi gian stra chita tai Ghi chu
Phan phan hé Phan chay thac/hodc cép sira chira gan nhét depo
hé tor Dot xuat binh ky Potxuit | Dinhky
h (chay) km h km h h h
PH1 | Than
Xe
TPHL1.5 | Cira hong
khoang
khach
02/02/2024 | 206705 5,327.9 186478 19632 0.25 Tong sw cb: 1
Bang 1.13. So liéu thong ké Phan hé Than xe, toa Tc2, doan tau HNO13 (Van hanh trén tuyen)
Poan tau HNO13, Toa xe Tc2, Phan hé than xe V& su ¢ ciia toa xe trong doan doan tau gy tré ngai chay tau
trong qua trinh van hanh trén tuyén
TT | Cac TT CacTiu | TT | Cac Ngay km Sy cb Nguyén Thoi gian lam | Bién phap khic | Thoi gian khéc Ghi chu
Phan phan hé Phin chay nhan viéc gitra cac lan phuc phuc, phut
hée tur xay ra su cb Khéng | Cuu
ciru Vién vién
h Phut Phat
PH1 | Théan
xe
TPH1.5 | Cira hong
khoang
khach
29/12/2021 | 21291 Khéng mé duoc Chua rd 1272 Dio day cap 30 Xay ratrén
cura tu dong bén nguyén ngudn ro le tuyén, duoc khic
trai toa 04 nhan 50K03 va phuc tai depo
50K04
16/03/2023 | 132313 | Cwra EDCUI toa 10608 Thay b6 diéu 20 Xay ratrén
tc2 tau 013 bao 16i khién ctra tuyén, dugc khic
théng tin. phuc tai depo




Bang 1.14. S6 liéu théng ké Phan hé Than xe, toa Tc2, doan tau HN013 (BDSC tai depo) [2 su ¢6]

Poan tau HNO13, Toa xe Tc2, Phan hé than xe V& viéc khic phuc su ¢, bao dudng, stra chita tai depo
TT Céc TT Cac Tiéu TT Cac Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra sy ¢d ké tir khi bat dau | Thoi gian sirachita | Ghi chii
Phan phan he khai thac/hoic cip stra chita gan nhat tai depo
hé Dot xuat Dinh ky DPotxuit | Binh
ky
h (chay) km h km h h h
PH1 | Than
Xe
TPH15 | Cira  hong
khoang
khach
29/12/2021 21291 30.4 1064 1272 0.5
16/03/2023 | 132313 3,172.1 111022 10608 0.333333 Téng su cb:
2
Tong so: 33 su €0, 46 bang (23 bang trén tuyén, 23 bang tai depo)
PHAN HE TRUYEN DONG
*DOAN TAU HNO0O1 (3 sw co)
Bang 1.15. S6 liéu théng ké Phan hé Truyén dong, toa MO, doan tau HNOO1 (Van hanh trén tuyén)
Poan tau HNOO1, Toa xe MO, Phan hé truyén dong V& sy cd cia toa xe trong doan doan tau gay tro ngai chay tau
trong qua trinh van hanh trén tuyén
TT Cac TT Cac Tiéu TT Cac Phan tir Ngay km Su co Nguyén |Thoi gianlam|  Bién phap khic Thoi gian khic Ghi chii
Phan hé phén hé chay nhan viéc gitra cac phuc phuc, phut
1an xay ra sy Khéng | Cuau
cb clitu vién | vién
h Phat Phat
PH3 | Truyén
dong
TPH3.1 | Hé théng
kéo dan va
phanh dién
PT3.1.2 | B bién tan
kéo din loai
TGN53H
07/01/2022 | 16992 | Toa 02 BLB Ket co 1488 Khéi dong tau, ép 180 Khic phuc
khoéng hoat khi citng birc 20K02 (ép ngay
dong khi co tin hiéu trén Skm/h) 28/06/2023
1énh déng tét bat nhidu lan
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Bang 1.16. S6 liéu théng ké Phan hé Truyén dong, toa M0, doan tau HN0O1 (BDSC tai depo) [1 su cd]
Doan tau HNOO1, Toa xe MO, Phan hé truyén dong |

V& viéc khic phuc su cb, bao dudng, sira chira tai depot

TT Céc TT Cac Tiéu TT Cac Phan tir Ngay kmchay | Thoi gian lam viéc dén khi xay ra su c6 ké tir khi bat Thoi gian stra Ghi cha
Phan phan he dau khai thac/hoic cip sira chita gan nhit chita tai depot
hé Dot xuit Dinh ky Pot | Dinh
XUt ky
h (chay) km h km h h h
PH3 | Truyén
dong
TPH3.1 | H¢ thong
kéo din va
phanh dién
PT3.1.2 | Bo bién tan kéo dan
loai TGNS3H
07/01/2022 16992 0,1 3 1488 3 Téng su co: 1
Bang 1.17. So liéu thong ké Phan hé Truyén dong, toa M1, doan tau HNOO1 (Van hanh trén tuyen)
Doan tau HNOO1, Toa xe M1, Phan hé truyén dong V& sy cb cua toa xe trong doan doan tau gay tré ngai chay tau
trong qué trinh vén hanh trén tuyén
TT Cac TT Cac Tiéu TT Cac Phan tir Ngay km Su co Nguyén | Thoi gian lam Bién phap Thoi gian khic Ghi chu
Phan hé phan hé chay nhan viéc giira cac khéc phuc phuc, phit
1an xay ra sy Khong | Cuu
¢ ciru vien | vién
h Phut Phut
PH3 | Truyén
dong
TPH3.1 | H&  théng
kéo din va
phanh dién
PT3.1.2 | B bién tan kéo
dan loai
TGN53H
14/04/2022 | 17008 Su c6 3816 D6i bo mach 25 Xay ratén
thong tin DCU héng tir tuyén, duoc
DCU toa tau 13 sang khac phuc tai
M1 depo
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Bang 1.18. S6 liéu théng ké Phan hé Truyén don

, toa M1, doan tau HNOO1 (BDSC tai depo) [1 su co]
Doan tau HN0O1, Toa xe M1, Phan hé truyén dong V& viéc khic phuc su cb, bao dudng, sira chita tai depot
TT Céc TT Cac Tiéu TT Céc Phan tir Ngay km Thoi gian lam viéc dén khi xay ra su ¢ ké tir khi Thoi gian stra chita tai Ghi chu
Phan phan he chay bit dau khai thac/hogc cap sira chira gan nhét depot
h¢ Dot xuét binh ky Dot xuit Dinh ky
h (chay) km h km h h h
PH3 | Truyén
dong
TPH3.1 | H¢  thong
kéo dan va
phanh dién
PT3.1.2 | Bo bién tan
kéo dan loai
TGN53H
14/04/2022 | 17008 0,5 19 3816 0,416667 Téng su co: 1
Bang 1.19. S6 ligu thong ké Phan hé Truyén dong, toa Tc2, doan tau HNOO1 (Van hanh trén tuyén)
Poan tau HNOO1, Toa xe Tc2, Phan hé truyén dong V& sy cd cia toa xe trong doan doan tau gy tro ngai chay tau
trong qua trinh van hanh trén tuyén
TT Cac TT Céc Tiéu TT Cac Ngay km Sy cb Nguyén | Thoi gian lam Bién Thoi gian khic Ghi chu
Phan hé phan hé Phan chay nhan viéc gitra cac phap phuc, phit
tir lan xay rasw cd |  khic Khéng | Cuu
phuc ciru vién | vién
h Phat Phat
PH3 | Truyén
dong
TPH3.1 | H6  théng
kéo din va
phanh dién
PT3.1.8 | Bo
gom
dong
05/11/2023 | 137794 |Toa 04 6 bi s6 03 day 17496 Thay 60 Xay ra tén tuyén,
ngudn cép dién tir cin mabi duoc khic phuc
lay dién bi dit ngim tai depo
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Bang 1.20. S6 liéu thong ké Phan hé Truyén dong, toa Tc2, doan tau HNOO1 (BDSC tai depo) [1 su cd]

Poan tau HNOO1, Toa xe Tc2, Phan hé truyén dong

V& viéc khic phuc su ¢, bao dudng, sira chita tai depot

TT Céc TT Cac Tiéu phan TT Céc Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra su ¢b ké tir khi bat | Thoi gian sira Ghi cha
Phan he dau khai thac/hozc cip sira chira gan nhit chira tai depot
h¢ Dot xuat Dinh ky Pot | Dinh
XUt ky
h (chay) km h km h h h
PH3 | Truyén
dong
TPH3.1 | Hé thong kéo
din va phanh
dién
PT3.1.8 | B) gom dong
05/11/2023 | 137794 | 34516 | 120805 | 17496 1 Tong su cb: 1

* DPOAN TAU HNO13 (4 swco) ,
Bang 1.21. S6 liéu théng ké Phan hé Truyén dong, toa Tcl, doan tau HNO13 (Van hanh trén tuyén)

Poan tau HN013, Toa xe Tcd, Phan hé truyén dong V& su cb cia toa xe trong doan doan tau gy tré ngai chay tau trong qua trinh van hanh trén tuyén
] Cac ] o Thoi gian khic phuc
Cac .2 Cac . Thoi gian lam i . ., o
1T [ phan | 1T | T | 7T | Phin | Ngay km Such Nguyen | \isc gitiacac | Dign Phap __phdt Ghi cha
A phén \ chay nhan A « | khac phuc Khong Cau
hé he tr lan xay ra su co AR -
© cuu vién vién
h Phat Phat
PH3 | Truyen
dong
Héth("'{ng
kéo dan
TPH3.1 vaphanh
dién
Bo
PT3.1.8 | gom
dong
U Xay ratrén
Toa 01 6 bi so 04: Day tuvén. duoc
12/11/2023 | 190648 | nguon cap dién tir can 17664 Thay méi 60 yen, duoc.
2 a1 N khac phuc tai
lay dién bi dut ngam depo
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Bang 1.22. S6 liéu théng ké Phan hé Truyén dong, toa Tcl, doan tau HNO013 (BDSC tai depo) [1 su c6]

Doan tau HN013, Toa xe Tcl, Phan hé truyén dong V& viéc khic phuc su cb, bao dudng, sira chira tai depo
Cac Phan Cac Tidy Cac Thoi gian lam vige deén khi xay ra su co ke tir khi bat dau khai | Thoi gian sira chira tai _
TT he T phan hé TT Phan tir Ngay km chay thac/hodc cap sira chira gan nhat _depo Ghi cha
i i Dot xuat binh ky Dot xuat Dinh ky
h (chay) km h km h h h
prz | TTUYen
dong
Hé thong
TPH3.1 | kéo dn va
phanh dién
B6 gom
PT3.L8 | " dong
12/11/2023 | 190648 4,869.2 170421 17664 1 Téng sw c: 1
Bang 1.23. S6 liéu théng k& Phan hé Truyén dong, toa MO, doan tau HNO13 (Van hanh trén tuyén)
Poan tau HN013, Toa xe MO, Phan hé truyén dong Ve sur 0b cita toa xe trong doan doan tau gay tré ngai chay tau trong qua trinh van hanh trén tuyén
TT Cac TT Cac Tiéu TT Cac Phan tur Ngay km chay Such Nguyén nhén Thoi gian lam viéc | Biénphap | Thoi gian khic phuc, Ghi cha
Phéan hé phan hé gittacac lan xayra | khéc phuc phut
surcd Khéngciu | Cuu
vién vién
h Phut Phut
PH3 |Truyén
dong
TPH3.1 |H& théng
kéo din va
phanh dién
PT3.12 | B bién tin kéo
dan loai
TGN53H
12/11/2022| 102723 | Sucddiéukhién VVVFE |Chay 1 di dét V5 8904 Thay méi 180 Xay ratrén tuyén,
mitc d6 trung binh hé théng | ctia 1 bd bién tan 02 b bién tin d“"fa:“;g;g’“‘m
DCU toa MO ]
PT3.1.8 |Bo gomdong
16/01/2024 | 204104 |Lo xo cin lfiy dién truc 6-8 | Chuard 19224 Thay méi 45 Xay ratrén tuyén,
toa 02 duqcta mig)hgc
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Bang 1.24. S6 liéu théng ké Phan hé Truyén dong, toa M0, doan tau HN013 (BDSC tai depo) [2 su cd]

Doan tau HN013, Toa xe MO, Phan hé truyén dong V& viéc khic phuc su ¢, bao dudng, stra chita tai depo
TT | Cac TT Cac Tiéu TT Céc Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra su ¢6 ké tir khi bat dau | Thoi gian sira chita tai Ghi cha
Phan hg phan hé khai thac/hoic cap sira chita gan nhat depo
Dot xuat binh ky Dot xuit | Pinh ky
h (chay) km h km | h h h
PH3 |Truyén
dong
TPH3.1 [H¢ théng
kéo dan va
phanh dién
PT3.1.2 |[Bo bién tan
kéo dan loai
TGN53H
12/11/2022| 102723 2,357.0 82496 8904 3
PT3.1.8 |Bo gom dong
16/01/2024 | 204104 5,253.6 183877 19224 0.75 Tong sw cb: 2
Bang 1.25. So liéu thong ké Phan hé Truyén dong, toa M1, doan tau HNO13 (Van hanh trén tuyen)
Poan tau HNO13, Toa xe M1, Phan hé truyén dong V& sy cd cia toa xe trong doan doan tau gy tro ngai chay tau
trong qua trinh van hanh trén tuyén
TT |[CacPhan| TT |CacTiéuphan| TT Cac Phan tir Ngay km Sy cb Nguyén | Thoigianlam | Biénphap | Thoi gian khic Ghi chu
he hé chay nhan | viéc giita cac 1an | khic phuc phuc, phit
xay ra sw cb Khéng | Cuu
chu vién | vién
h Phat Phat
PH3 |[Truyén
dong
TPH3.1 |Hé théng kéo
dan va phanh
dién
PT3.1.2 |B6 bién tan kéo
dan loai
TGN53H
14/04/2022 | 49482 | Su cb thong | Da lay tir 3816 D6i bo mach 45 Xay ra trén tuyén,
tin DCU toa | tau 01 DCU sang dugc khéc phuc
M1 tau 01 tai depo
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Bang 1.26. S6 liéu théng ké Phan hé Truyén dong, toa M1, doan tau HNO13 (BDSC tai depo) [1 su cd]

Poan tau HNO13, Toa xe M1, Phan hé truyén déng V& viéc khic phuc sw ¢é, bao dwing, sira chira tai depo
TT Ciac TT Cic Tiéu phan TT Cic Phan tir Ngay km Thoi gian lam viéc dén khi xay ra su c6 ké tir khi bét dau Thoi gian stra Ghi
Phan hg hé chay khai thac/hozc cip sira chita gan nhat chita tai depo cha
Dot xut Dinh ky Pot Dinh
Xuit ky
h (chay) km h km | h h h
PH3 | Truyén
dong
TPH3.1 | Hé théng kéo
ddn va phanh
dién
PT3.1.2 | B§ bién tan kéo
dan loai TGN53H
14/04/2022 | 49482 835.9 29255 3816 0.75 Tér)g su
co: 1l
Tong so: 46 su co, 62 bang (31 bang trén tuyen, 31 bang tai depo)
PHAN HE THIET BI HAM

* POAN TAU HNOOL (5 sw cd) , , ,
Bang 1.27. So liéu thong ké Phan hé Thiét bi ham, toa Tcl, doan tau HNOO1 (Van hanh trén tuyen)

Poan tau HN0O1, Toa xe Tcl, Phan hé thiét bi ham V& sur ¢d cita toa xe trong doan doan tau gay tré ngai chay tau trong qua trinh van hanh trén tuyén
Thoi gian 1am viéc Thoi gian khac
Céc Céc Tiéu phan DA . < A ST Y 7 | Bién phap phuc, phiit R
TT Phan hé TT hé TT | CacPhan tir Ngay km chay Su co Nguyén nhén gitra CascLr Izg xayra | g phuc [Khéng cau| Cau Ghi cha
j vién vién
h Phat Phat
pH4 | THIctbi
ham
Hé thdng him
TPHAL | khiva cép khi
Hé thong
PTALL | X ki
Loc daumaynén | Thay thé cho may Xay ratrén tuyén,
23/08/2022 | 17028 | khi toa 01 biror nén khi toa 04 tau 6960 Thay méi 25 dugc khac phuyc tai
dau HNO009 depo

15




PT417 Van diéu

|

chinh d6 cao
Truc 1-3 i gi6 Xay ratrén tuyén,
11/2/2023 | 136859 | van diéu chinh do 17424 Thay méi 45 duogc khic phuc tai
cao depo
Bang 1.28. So liéu thong ké Phan hé Thiét bi ham, toa Tcl, doan tau HNOO1 (BDSC tai depo) [2 su ¢d]
Poan tau HNOO1, Toa xe Tcl, Phan hé thiét bi ham V& viéc khic phuc su cd, bao dudng, sira chita tai depot
TT | Cac TT | CacTiéu | TT Céc Phan tir Ngay | kmchay | Thai gian lam viéc dén khi xay ra su c¢b ké tir khi bat dau | Thoi gian sira chira tai Ghi cha
Phan phan hé khai thac/hoic cép sira chita gan nhét depot
hé Dot xuit binh ky Dot xuét Dinh ky
h (chay) km h km | h h h
PH4 |Thiétbi
ham
TPH4.1 |Hé théng
ham khi va
chp khi
PT4.1.1 |Hé thbng cap khi
23/08/2022 | 17028 1.1 39 6960 0.416667
PT4.1.7 |Van diéu chinh do
cao
11/2/2023 | 136859 3,424.9 119870 17424 0.75 Téng su cb: 2
Bang 1.29. So liéu thong ké Phan hé Thiét bi ham, toa M0, doan tau HNOO1 (Van hanh trén tuyen)
Poan tau HNOO1, Toa xe MO, Phan hé thiét bi ham V& sy cb cua toa xe trong doan doan tau gay tré ngai chay tau
trong qué trinh vén hanh trén tuyén
TT Cac TT Cac Tiéu TT Céc Phan Ngay km Sucd Nguyén | Thoi gian lam Bién Thoi gian khic Ghi chti
Phan phan hé tu chay nhan Viéc gitra cac phap phuc, phut
hé 1an xay ra sw cb khic Khong | Cuu
phuc ciru vién vién
h Phit Phit
PH4 | Thiét
bi ham
TPH4.1 | H&  théng
hdm khi va
chp khi
PT4.1.7 | Van diéu
chinh do
cao
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09/9/2022

17081

Van diéu chinh d¢
cao toa 02 truc 6-8
¢6 hién tugng xi gid

| 7368

Thay méi

40‘

Xay ratrén
tuyén, duoc khac
phuc tai depo

Bang 1.30. S6 liéu théng ké Phan hé Thiét bi ham, toa M0, doan tau HN001 (BDSC tai depo) [1 su c6]

Poan tau HNOO1, Toa xe MO, Phan hé thiét bi ham V& viéc khic phuc su ¢, bao dudng, sira chita tai depot
TT Céc T Céc Tiéu phan TT Céc Phan tir Ngay km Thoi gian lam viéc dén khi xay ra sy c6 ké tir khi bit ddu | Thoi gian stra chitatai | Ghi cha
Phan hé hé chay khai thac/hozc cp stra chita gan nhét depot
Dot xuat Dinh ky Dot xuat | Dinh ky
h (chay) km h km h h h
PH4 | Thiét bi
ham
TPH4.1 | Hé théng him
khi va cip khi
PT4.17 | Van  didu
chinh d6 cao
09/9/2022 | 17081 2,6 92 7368 0,666667 Téng su
cb: 1
Bang 1.31. SO liéu thong ké Phan hé Thiét bi ham, toa M1, doan tau HNOO1 (Van hanh trén tuyén)
Poan tau HNOO1, Toa xe M1, Phan hé thiét bi ham V& sir ¢b cia toa xe trong doan doan tau gay tré ngai chay tau
trong qué trinh van hanh trén tuyén
TT | Cac TT Cac Tiéu T Cac Phan tir Ngay km chay Sur cb Nguyén nhan Thoigianlam | Biénphap | Thoi gian khic Ghi chi
Phan he phan hé viéc gitta cac Ian | khéc phuc phuc, phut
Xay ra si cb Khong | Cuu
ctu vién | vién
h Phat | Phat
PH4 |Thiét bi
ham
TPH4.1 |Hé théng
ham khi va
cép khi

PT4.110 |Khéa  van
thoat khi kiéu
tiép diém dién

20/09/2023 | 124342 | Giéi han toc d6 1a 65km/h | Nhay 4t 20Q11 do 16392 Vé sinh tiép 45 Xay ratrén

khi hé théng ham gi6 ép & | mo ve - dong nude diém dién tuyén, dugc

dan téi chap nhay 4t B19
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2 gia chuyén huéng gip khc phuc tai
sucd depo

30/09/2023 | 127610 | Gidihan téc d6 14 65km/h | Nhay at 20Q11 do 240 Thay van 90 Xay ratrén

khi hé théng ham gi6 ép & | mo ve - dong nude khoa B19 tuyén, duoc

2 gi4 chuyén huéng gap | dan t6i chap nhay 4t GCH 2 toa khic phuc tai

sucd M1 depo
Bang 1.32. So li¢u thong ké Phan hé Thiét bi ham, toa M1, doan tau HNOO1 (BDSC tai depo) [2 su c0]
Doan tau HNOO1, Toa xe M1, Phén hé thiét bi ham V& viéc khic phuc su cb, bao dudng, sira chira tai depot
TT [CacPhan| TT [CacTiéuphan| TT Céc Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra sy c6 ké tir khi bat dau [Thoi gian stra chira Ghi cha
hé hé khai thac/hoic cép sira chita gan nhét tai depot
Dot xuét Dinh ky Dot xuét| Pinh ky
h (chay) km h km h h h
PH4 [Thiét bi
ham
TPH4.1 |Hé thng ham
khi va cép khi
PT4.1.10 |Khda van thoéat khi
kiéu tiép diém dién
20/09/2023 | 124342 | 3.067,2 107353 | 16392 0,75
30/09/2023 | 127610 93,4 3268 240 1,5 Téng su cb: 2

* DPOAN TAU HNO013 (10 sw c)

Bang 1.33. So liéu thong ké Phan hé Thiéct bi hdm, toa Tcl, doan tau HN013 (BDSC tai depo)
Poan tau HNO13, Toa xe Tcl, Phan hé Thiét bi him V& su c0 ciia toa xe trong doan doan tau gay tré ngai chay tau trong qué trinh van hanh trén tuyen
c cac Tidy oha Nauven | Thoi gian lamvige | g Th‘ﬁ gian khac
T Phaﬁche T |4 'hee” PhaN 11 lcacPhinte| Ngay | km chay Su ¢b 9| gita cic lan xay ra Kb Bhffc’ Kh%n‘éc’ ro Ghi cha
S co cuu vién | vién
h Phut Phut
PH4 | Thiéthi
ham
TPH4.1 | H&  théng
hdm khi va
chp khi
PT4.1.7 | Van diéu
chinh  dd
cao
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24/11/2023 | 192976 | Van diéu chinh do 17952 Thay méi 60 o fﬁya[i, m .
giox?gt;’gc 2-4 toa ghuc tai depo
26/01/2024 | 205386 | Vandiéuchinh | L3ivan 1512 Thay méi 45 Xay ra trén
a6 cao toa 01. & tuyén, duoc khic
bi 5-7 Xi gi6 ‘ Phus 1 sepe
P
Bang 1.34. So liéu thong ké Phan hé Thiét bi ham, toa Tcl, doan tau HNO13 (BDSC tai depo) [2 su ¢d]
Doan tau HN013, Toa xe Tcl, Phan hé Thiét bj ham V& viéc khic phuc su ¢, bao dudng, stra chita tai depo
TT | Cac TT Céc Tiéu TT | CacPhan Ngiay |kmchay| Thoigian lam viéc dén khi xay ra su c6 ké tir khi bit diu khai | Thoi gian stra chira tai Ghi chii
Phan he phan hé tur thac/hoic cip sira chita gin nhit depo
Dot xuét Dinh ky Dot xuit | Dinh ky
h (chay) km h km h h h
PH4 |Thiét bi
ham
TPH4.1 |Hé¢  théng
ham khi va
clp khi
PT4.1.7 {Van diéu
chinh d6
Cao
24/11/2023 | 192976 4,935.7 172749 17952 1
26/01/2024 | 205386 354.6 12410 1512 0.75 Téng su ¢o: 2
Bang 1.35. S6 liéu théng ké Phan hé Thiét bi ham, toa M0, doan tau HN013 (Van hanh trén tuyén)
DPoan tau HNO13, Toa xe MO, Phan hé Thiét bj ham V& s ¢d cita toa xe trong doan doan tau gay tré ngai chay tau trong qud trinh van hanh trén tuyén
Cic - o | Thoigiantam | .. . | Thoigin khic
TT | Phan TT Cf:f TLeAu Céc Phan km Such Ngﬁy N | viec gita cac Ian Er'ffn pEap phuc, phut - Ghi cha
hé phén hé tir chay nhan Xay ra sy ¢ ac phuc Khopg C}f“
cru vién Vién
h Phit Pht
Thiét
PHA 1 i ham
Hé thong
TPH4.1 | hamkhiva
chp khi
Van diéu
PT4.1.7 | chinhdd
cao
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Van diéu chinh d6 cao

Xay ra trén tuyén, duoc

30/12/2022 | 113602 102,02, 966 5-7 X gi6 10056 Thay méi 45 khéc phuc tai depo
Van diéu chinh d6 cao o Xay ra trén tuyén, duoc

03/11/2023 | 188377 truc 2.4 toa 02 xi g0 7392 Thay méi 45 khéc phuc tai depo
Truc 1-3 xi gi6 van diéu . Xay ratrén tuyén, duoc

25/11/2023 | 193476 chinh do cao 528 Thay méi 45 khéic phuc tai depo

Bang 1.36. S6 ligu théng ké Phan hé Thiét bi ham, toa M0, doan tau HN013 (BDSC tai depo) [3 su c]

Poan tau HN013, Toa xe MO, Phan hé Thiét bi ham V& viéc khic phuc su cb, bao dudng, sira chira tai depo
Cic - Thoi gian 1am viéc dén khi xay ra su c6 ké tir khi batdau | Thoi gian sua
T Phan T Caci TIeAU B Cac Phan tit Ngay km chay khai thac/hoac cap sua chita gan nhat chAua tai depo Ghi cha
he phan hé Dot xuét Pinh ks bt | DBinh
C 0 inh ky £ ;
Xuat ky
h (chay) km h km h h
Thiét
PH4 1 bi ham
Hg thong
TPH4.1 ham khi va
cap khi
PTa17 | Van diéélaghinh do
30/12/2022 | 113602 2,667.9 93375 10056 0.75
03/11/2023 | 188377 2,136.4 74775 7392 0.75
25/11/2023 | 193476 145.7 5099 528 0.75 Tong su cb: 3
Bang 1.37. So liéu thong ké Phan h¢ Thiét bi ham, toa M1, doan tau HNO013 (Van hanh trén tuyen)
Poan tau HN013, Toaxe M1, Phan hé Thiét bj ham V& su ¢ ciia toa xe trong doan doan tau gay tré ngai chay tau trong qua trinh van hanh trén tuyén
TT | Cac TT |CacTiéu| TT Céc Ngay |km chay Sy ¢6 Nguyén nhan | Thoi gian lamviéc | Biénphap | Thoi gian khic phuc, Ghi chu
Phan phan hé Phin tir gitta cac lan xay rasy | khic phuc pht
hée o Khong citu | Ctru vién
Vién
h Phut Phuit
PH4 |Thiét bi
ham
TPH4.1 [H¢ thong
ham khi va
cip khi
PT4.1.7 |Van diéu
chinh d¢
Cao
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29/03/2023 | 135446 | Van diéu chinh d cao 12192 Thay méi 45 Xay ratrén tuyén,_
truc 5-7 toa 03 xi gid dugc kr[;ac phuyc tai

epo
23/08/2023 | 167904 | Toa 03: xi gi6 van diéu 3528 Thay méi 45 Xay ratrén tuyén,_
chinh o cao truc 1 - 3 duogc kZéc phuc tai

epo
14/03/2024 | 215609 | Toa 03: xi gi6 van dicu 4896 Thay mai 45 Xay ra trén tuyen,
chinh d¢ cao truc 2 - 4 duogc kZéc phuc tai

epo

Bang 1.38. S6 ligu théng ké Phan hé Thiét bi ham, toa M1, doan tau HN013 (BDSC tai depo) [3 su c]

Doan tau HN013, Toa xe M1, Phan hé Thiét bj ham V& viéc khic phuc s ¢b, bao dudng, sira chita tai depo
TT |[CacPhan| TT | CacTiéuphan T Cac Phan tir Ngay kmchay | Thoigian lam viéc dén khi xay ra sw cd ké tir khi bit ddu khai | Thoi gian stra chita Ghi chu
he he thac/hoic cAp stra chiva gan nhét tai depo
Dot xudt Dinh ky Dot xuit | Binh ky
h (chay) km h km h h h
PH4 |Thiét bi
ham
TPH41 |Hé théng him
khi va cip khi
PT417 |Van diéu chinh do
Cao
29/03/2023 | 135446 3,292.0 115219 12192 0.75
23/08/2023 | 167904 9274 32458 3528 0.75
14/03/2024 | 215609 1,363.0 47705 4896 0.75 Tong sw ¢b: 3

Bang 1.39. S6 ligu théng ké Phan hé Thiét bi ham, toa Tc2, doan tau HN013 (Van hanh trén tuyén)

Poan tau HNO13,  Toa xe Tc2, Phan hé Thiét bi him V& sy ¢ cira toa xe trong doan doan tau gay tré ngai chay tu trong qua trinh van hanh trén tuyén
TT | Cac T Cac Tiéu TT | CacPhin Ngay km Surch Nguyén | Thoi gian lam Bién phap khéic Thoi gian khéc Ghi chu
Phén phén hé tir chay nhén Viéc gitra cac phuc phuc, phuit
hé 14n xay ra sy b Khong | Cuu
cauvién | vién
h Pht Phit
PH4 | Thiét
bi ham
TPH4.1 | He théng
ham khi va
cép khi
PT4.17 | Van diéu
chinh d6
cao
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03/04/2023 | 136225 | Van diéu chinh db cao toa 12312 Thay méi; can 45 Xay ratrén
04, 6 truc 1-3 xi gi6; Van chinh lai d6 cao tuyén, duoc
diéu chinh db cao toa 04, & thip bé xe v6i gid khic phuc tai
truc 5-7 Xi gi6 chuyén depo
03/11/2023 | 188377 | Tryc 2-4 xi gi6 van didu 5136 Thay mé6i 45 Xay ratrén
chinh d6 cao; Truc 6-8 Xi gio tuyén, duoc
van diéu chinh d6 cao khéc phuc tai
depo
Bang 1.40. So liéu thong ké Phan hé Thiét bi ham, toa Tc2, doan tau HNO13 (BDSC tai depo) [2 su ¢0]
Poan tau HN013, Toa xe Tc2, Phan hé Thiét bi him V& viéc khic phuc su cd, bao dudng, sira chita tai depo
TT |[CacPhan| TT Céc Tiéu phan TT | CacPhintu Ngay |kmchay| Thaoigian lam viéc dén khi xay ra su ¢ ké tir khi bit ddu | Thoi gian sua chira Ghi chu
hé he khai thac/hozc cp stra chita gan nhét tai depo
Dot xuét Pinhky | Dot xuit | Dinh ky
h (chay) km h km h h h
PH4 [Thiét bi
ham
TPH4.1 |Hé théng him
khi va cdp khi
PT4.1.7 |Van didu
chinh do cao
03/04/2023 | 136225 3,314.2 115998 12312 0.75
03/11/2023 | 188377 1,490.1 52152 5136 0.75 Téng su co: 2
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* DPOAN TAU HNOO1 (khong c6 sw cd)
* POAN TAU HNO002 (1 sw cd)

Bang 1.41. S6 liéu thong ké Phan hé Piéu khién, toa Tc2, doan tau HN0O2 (Van hanh trén tuyén)

PHAN HE PIEU KHIEN

qua trinh van hanh trén tuyén

Doan tau HN002, Toa xe Tc2, Phan hé diéu khién V& sur cd cua toa xe trong doan doan tau gy tro ngai chay tau tron
TT | Cac TT |CacTiéu| TT Céc Ngay km Su ¢ Nguyén nhan Thoi gian lam | Bién phap | Thoi gian khic phuc, Ghi cha
Phan phan hé Phan tir chay viéc gitra cac 1an | khic phuc phut

hé xay ra su cb Khéngciu | Cuau

vién Vién

h Phut Phit

PH5 |Diéu
khién
TPH5.1 |Piéu
khién va
gidm sét
PT5.1.8 |Bo hién
thi
MMI
14/04/2022 | 51631 Man hinh MMI : | Do ro le ngét kéo dan 3816 Thay moi 15 Xay ratrén
"Ngét kéo dan qua | 20K32, 20K33 bi sur tuyén, duoc khic
lau" Tcl cb phuc tai depo
Bang 1.42. So liéu thong ké Phan hé Bieu khién, toa Tc2, doan tau HNOO2 (BDSC tai depo) [1sy o]
Poan tau HN002, Toa xe Tc2, Phan hé diéu khién V& viéc khic phuc su cd, bao dudng, sira chita tai depo
T Céc TT Céc Tiéu T Céc Phan tir Ngay km | Thoi gian lam viéc dén khi xay ra su cb ké tir khi bt dau | Thoi gian sira Ghi cha
Phan phan hé chay khai thac/hoic cip sira chita gan nhét chira tai depo
hée Dot xuét Dinh ky Dot Dinh
Xuéit ky
h (chay) km h km h h h
PH5 | Piéu
khién
TPH5.1 | Piéu khién
va giam sat

14/04/2022 51631 769,6 26936 3816 0,25 1sucd
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* DPOAN TAU HNOO1 (9 sw cd) , , ,
Bang 1.43. S0 liéu thong ké Phan hé Thiét bi phy, toa Tcl, doan tau HNOO1 (Van hanh trén tuyen)

PHAN HE THIET BI PHU

Doan tau HN0O1, Toa xe Tcl, Phan hé thiét bi phu

V& sur ¢d Cita toa xe trong doan doan tau gay tré ngai chay tau trong qué trinh van hanh trén tuyén

TT | Cac TT Cac Tiéu TT Cac Phan tur Ngay km Sucd Nguyén nhan | Thoi gian lam viéc | Biénphap | Thoi gian khac Ghi cha
Phén hé phan he chay gitta c4c lan xay ra | khéc phuc phuc, phut
swch Khéng | Cau
cau vién | vién
h Phat Phat
PH6 |Thiét bi
phu
TPH6.4 |Dién
khoang
khéach
PT6.4.2 |Thiét bi hé
théng phat thanh
toa xe
5/20/2023 | 87560 | Deén led bao ga cira hong mach 13440 Thay méi 15 Xay ratrén tuyén,
B12 khong séng duoc khic phuc tai
depo
TPH6.5 |Phat thanh
doan tau
PT6.5.1 | TS hop thiét bi
h¢ théng
2/20/2022| 17008 | Sucdnghiém trongh¢ |Ldi mach diéu khién 2544 Thay m6i 30 Xay ratrén tuyén, duoc
thong phat thanh Tel | controller(B) _ _ khac phuc tai depo
5/13/2023 | 86960 Mat phét thanh tur dong | Long gidc trong t 10728 Cam lai giac 15 Xay ra trén tuyen, duoc
dau TC1, dén Led hién thi phéat thanh khac phuc tai depo
sai trén ga
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Bang 1.44. S6 liéu théng ké Phan hé Thiét bi phu, toa Tcl, doan tau HN0O1 (BDSC tai depo) [3 su ¢d]

Doan tau HNOO1, Toa xe Tcl, Phan hé thiét bj phu V& viéc khic phuc su cb, bao dudng, sira chita tai depot
TT Céc TT Cac Tiéu TT Céc Phan tir Ngay km Thoi gian lam viéc dén khi xay ra su c6 ké tir khi bt dau khai | Thoi gian stra chira | Ghi chi
Phan hg phan h¢ chay thac/hodc cép sira chira gan nhét tai depot
Dot xut Dinh ky pot | Pinhky
Xuit
h (chay) km h km h h
PH6 | Thiét bi
phu
TPH6.4 | bién khoang
khach
PT6.4.2 | Thiét bj hé théng
phat thanh toa xe
5/20/2023 | 87560 2,016.3 70571 13440 0.25
TPH6.5 | Phat thanh
doan tau
PT6.5.1 | T6 hop thiét bi hé
théng
2/20/2022 | 17008 0.5 19 2544 0.5
5/13/2023 | 86960 1,998.6 69952 10728 0.25 Téng sur
cb: 3
Bang 1.45. S6 liéu thong ké Phan hé Thiét bi phy, toa M0, doan tau HNOO1 (Van hanh trén tuyén)
Poan tau HN0O1, Toa xe MO, Phan hé thiét bi phu V& sy cd cia toa xe trong doan doan tau gay tro ngai chay tau
trong qua trinh van hanh trén tuyén
TT | Cac TT Cac Tiéu TT Céc Phan Ngay km Sy ¢ Nguyén nhan Thoi gian 1am Bién Thoi gian khic Ghi chu
Phan phan hé tor chay viéc giira cac lan phap phuc, phat
hé Xay ra su co khic Khong | Cuu
phuc ciru vién | vién
h Phat Phat
PH6 | Thiét
bi phu
TPH6.2 | Dicu hoa
khoéng khi
PT6.2.1 | T6  may
diéuhoatoa
khach
11/03/2023 | 68600 | Swcémiynén | Day diéu hoa bichap dit 11760 Néi lai day 60 Xay ra trén
21; 22 to may 2 do co sat véi khung loc tuyén, duoc khic
toa xe 02 gi6 hon hop phuc tai depo
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Bang 1.46. S6 liéu théng ké Phan hé Thiét bi phu, toa M0, doan tau HN001 (BDSC tai depo) [1 su c6]

Poan tau HN0O1, Toa xe MO, Phan hé thiét bi phu V& viéc khic phuc su cb, bao dudng, sira chira tai depot
TT Céc TT Cac Tiéu TT Céc Phan tir Ngay km chay | Thoi gian lam viéc dén khi xay ra sy ¢ ké tir khi bat dau Thoi gian stra Ghi chu
Phan phan he khai thac/hozc cip sira chita gan nhat chita tai depot
h¢ Dot xuat Dinh ky Pot Dinh
Xuit ky
h (chay) km h km h h
PH6 | Thiét
bi phu
TPH6.2 | Pieu  hoa
khong khi
PT6.2.1 | T6 may diéu hoa
toa khach
11/03/2023 68600 1.474,6 51611 11760 1 Téng su cb:
1
Bang 1.47. So liéu thong ké Phan hé Thict bi phu, toa M1, doan tau HNOO1 (Van hanh trén tuyen)
Poan tau HNOO1, Toa xe M1, Phan hé thiét bi phu V& sy cb cua toa xe trong doan doan tau gay tré ngai chay tau
trong qué trinh vén hanh trén tuyén
TT | Cac TT Cac Tiéu TT Cac Phan tir Ngay km Su co Nguyén Thoi gian lam Bién Thoi gian khic Ghi chu
Phan phan hé chay nhan viéc gitra cac lan phap phuc, phut
hé Xay ra su cb khac Khong | Cuau
phuc cuu vién | vién
h Phut Phut
PH6 | Thiét
bi phu
TPH6.4 | Dién
khoang
khach
PT6.4.2 | Thiét bj hé
théng  phat
thanh toa xe
05/02/2024 | 162127 | Dén bao ga ctra chua ro 19.704 Thay 25 Xay ratrén
B32 ga Théi Ha mach led tuyén, duoc
khong sang moi khac phuc tai
depo
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Bang 1.48. S6 liéu théng ké Phan hé Thiét bi phu, toa M1, doan tau HN001 (BDSC tai depo) [1 su c6]

Doan tau HN0O1, Toa xe M1, Phan hé thiét bi phu V& viéc khic phuc su cb, bao dudng, sira chita tai depot
TT Céc TT Cac Tiéu TT Cac Phan tir Ngay km Thoi gian lam viéc dén khi xay ra sy c6 ké tir khi bt dau khai Thoi gian stra Ghi chu
Phan hg phan he chay thac/hodc cép sira chira gan nhét chita tai depot
Dot xuét Dinh ky Pot | Pinhky
Xuit
h (chay) km h km h h h
PH6 | Thiét bi
phu
TPH6.4 | bién
khoang
khach
PT6.4.2 | Thiét bji hé théng
phét thanh toa xe
05/02/2024 | 162127 4.146,8 145.138 19.704 0,42 Téng su
cb: 1
Bang 1.49. So6 liéu thong ké Phan hé Thiét bi phuy, toa Tc2, doan tau HNOO1 (Van hanh trén tuyén)
Poan tau HNO0O1, Toa xe Tc2, Phan hé thiét bi phu V& sur ¢6 ciia toa xe trong doan doan tau gay tré ngai chay tau
trong qua trinh van hanh trén tuyén
TT | Cac T Cac Tiéu TT | CacPhanti Ngay |kmchay Such Nguyén nhan | Thoi gian lam viéc | Biénphap khic | Thoi gian khic Ghi cha
Phan hé phan hé giita c4c Ian xay ra phuc phuc, phut
swch Khéng | Cau
ciu vién | vién
h Phat Phut
PH6 |Thiét bi
phu
TPH6.1 |Nguon dién
phu trg
PT6.1.1 [Ngudn dién
phu tro (SIV)
06/05/2023 | 84456 L&i SIV 13104 Thay méi bo 60 Xay ratrén
mach (phong thiét tuyén, duoc khic
bi déi dién) phuc tai depo
TPH6.3 |Dién budng
lai
PT6.3.7 | B0 gat nude
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05/09/2022 | 17081 | Mbd-to can gat nuéc 7272 Thay méi 50 Xay ratrén
mua toa 04 khong tuyén, duoc khic

hoat dong phuc tai depo

27/03/2023 | 72447 | Céingatnuécdau | Hong md o gat 4872 Poi tir Tcl tau 05 45 Xay ratrén
Tc2 khong hoat nudc mua sang tuyén, duoc khic

dong phuc tai depo

TPH6.5 |Phét thanh
doan tu
PT65.1 [T6 hop thiét
bi hé ﬂléng

20/06/2022| 17008 | Sw cb nghiém trong | L3i mach diéu khién 5424 Thay méi 30 Xay ratrén
hé thong phat thanh | controller(B) tuyén, duoc khic

Tc2 phuc tai depo

Bang 1.50. S6 liéu théng ké Phan hé Thiét bi phu, toa Tc2, doan tau HN0O1 (BDSC tai depo) [4 su c]

Doan tau HN0O1, Toa xe Tc2, Phan hé thiét bj phu V& viéc khic phuc su cd, bao dudng, sira chita tai depot
TT Cac TT Céc Tiéu TT Cac Phan tir Ngay km | Thoi gian lam viéc dén khi xay ra su cd ké tir khi bit diu khai | Thoi gian sirachita | Ghi chu
Phan hé phén hé chay thac/hoic cip sira chira gin nhét tai depot
Dot xuét Dinh ky Dot xuét Dinh
ky
h (chay) km h km h h h
PH6 | Thiét bi
phu
TPH6.1 | Ngudn dién
phu trg
PT6.1.1 | Nguén  dién
phu trg (SIV)
06/05/2023 | 84456 1.927,6 67467 13104 1
TPH6.3 | Dién budng
lai
PT6.3.7 | Bo gat nudc
05/09/2022 | 17081 2,6 92 7272 0,833333
27/03/2023 | 72447 1.581,9 55366 4872 0,75
TPH6.5 | Phat thanh
doan tau
PT6.5.1 | T hop thiét b
hé théng
20/06/2022 | 17008 0,5 19 5424 0,5 Tér)g su
co: 4
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* DPOAN TAU HNO13 (5 sw cd) , , ,
Bang 1.51. So liéu thong ké Phan hé Thiét bi phy, toa Tcl, doan tau HNO013 (Van hanh trén tuyen)

Poan tau HNO13,

Toa xe Tc1, Phan hé thiét bi phu

Vé su ¢ clia toa xe trong doan doan tau gy tré ngai chay tau

trong qua trinh van hanh trén tuyén

29

TT | Cac TT Céc Tiéu TT C4c Phan Ngay km Such Nguyén Thoi gian 1am | Bién phap khic phuc | Thoi gian khic Ghi cha
Phan phan hé to chay nhan Viéc gitra cac phuc, phat
he lan xay ra sy Khéng | Ciu
cd ciru vién | vién
h Phit Phut
PH6 | Thiét
bi phu
TPH6.2 | Didu hoa
khéng
khi
PT6.2.4 | Thiét bi
diéu khién
va khac
23/08/2023 | 167904 | Cura gi6 hdi | Ldi bo didu 15720 Rit b day dong cira 40 Xay ra trén
toa Tcl khién gi6 hoi 7305 tir tuyén, duoc
khong mo HVAC HVAC khéng cip cho khac phuc tai
van gi6 hdi depo
TPH6.3 | Pién
budng lai
PT6.3.7 | B6  gat
nudc
20/05/2023 | 146241 | Ludi gat 13440 Di thay thé (liy tir toa 25 Xay ra trén
nuéc mua 01 tau HN003) tuyén, duoc
toa 01 hong khéc phuc tai
depo




Bang 1.52. S6 liéu théng ké Phan hé Thiét bi phu, toa Tcl, doan tau HN013 (BDSC tai depo) [2 su ¢d]

Poan tau HNO13, Toa xe Tcl, Phan hé thiét bj phu V& viéc khic phuc su cb, bao dudng, sira chira tai depo
TT Céc TT Cac Tiéu TT Céc Phan tir Ngay km Thoi gian lam viéc dén khi xay ra su ¢6 ké tir khi bat dau khai | Thoi gian strachita | Ghi cha
Phan hé phan hé chay thac/hoic cép sira chita gin nhit tai depo
Dot xut Dinh ky Dot xut Pinh
ky
h (chay) km h km h h h
PH6 | Thiét bi
phu
TPH6.2 | Picu hoa
khong khi
PT6.2.4 | Thiét bi diéu
khién va khac
23/08/2023 | 167904 4,219.3 147677 15720 0.666667
TPH6.3 | Dién budng
lai
PT6.3.7 | Bo gat nudc
20/05/2023 | 146241 3,600.4 126014 13440 0.416667 Téng su
cb: 2
Bang 1.53. S6 liéu thong ké Phan hé Thiét bi phuy, toa M0, doan tau HN013 (Van hanh trén tuyén)
Doan tau HN013, Toa xe MO, Phan hé thiét bj phu V& sur ¢ cua toa xe trong doan doan tau gy tré ngai chay tau
trong qua trinh van hanh trén tuyén
TT | Cac TT Cac Tiéu TT | Cac Phan tir Ngay |km chay Su ¢o Nguyén nhan Thoi gian lam | Bién phap | Thoi gian khic Ghi chu
Phan hé phan hé viéc gitra cac 1an | khéc phuc phuc, phit
xay ra sy co Khong | Ciwu
cuu vién | vién
h Phut Phut
PH6 |Thiét bi
phu
TPH6.2 [Diéu hoa
khdng khi
PT6.2.1 [T may diéu
hoa toa
khach
08/04/2023 | 137857 | Toa MO diéu hoa bi Hong dai xiét va 12432 Thay dai, 60 Xay ratrén
chay nudc ong dén nudc ong din tuyén, duoc
thoat diéu hoa khéc phuc tai
depo
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TPH6.4 |Dién
khoang
khach
PT6.4.1 [Chiéu sang
khoang
khéch
04/09/2023 | 171422 | Bén khoang khach 16008 Thay méi 15 Xay ratrén
gén clra A24 Toa 2 tuyén, duoc
khong sang khéc phuc tai
depo
Bang 1.54. So li¢u thong ké Phan hé Thiét bi phy, toa M0, doan tau HN013 (BDSC tai depo) [2 su 0]
Poan tau HN013, Toa xe MO, Phan hé thiét bi phu V& viéc khic phuc su cb, bao dudng, sira chira tai depo
Cac s R Thoi gian lam viéc dén khi xay ra sy cd ké tir khi bit diu khai | Thoi gian sta chita tai
TT | Phan TT C?ﬁ T'ﬁf’ TT Cactl:"han Ngay im thac/hogc cép sira chira gan nhét depo Ghi chu
hé phan he u chay Dot xuat Pinh ky Dot xust | Dinh ky
h (chay) km h km h h
Thiét
PHG | 4 oy
Diéu hoa
TPH6.2 khong
khi
T6 may
PT6.2.1 | diéuhoa
toa khach
08/04/2023 | 137857 3,360.9 117630 12432
bién
TPH6.4 | khoang
khach
Chiéu sang
PT6.4.1 khoang
khéch
04/09/2023 | 171422 4,319.9 151195 16008 0.25 Tdng su cb: 2
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Bang 1.55. Sé lidu thong ké Phan hé Thiét bi phy, toa Tc2, doan tau HN013 (Van hanh trén tuyén)

Doan tau HN013, Toa xe Tc2, Phan hé thiét bi phu

V& su 66 cita toa xe trong doan doan tu gay trd ngai chay tau trong qua trinh van hanh trén tuyén

TT | Cac TT |CicTiéu| TT Cac Ngay km chay Sucd Nguyén nhan Thoi gian lam viéc | Bién phap khac | Thai gian khéc phuc, Ghi chit
Phén hé phan he Phan tir giita cac lan xay ra phuc phit
swcd Khéngciu | Cau
Vién vién
h Phit Phit
PH6 |Thiét bi
phu
TPH6.3 |Dién
budng l4i
PT6.3.2 | Ta diéu
khién
21/12/2023 | 198937 |Tc2 khong mé dugc cira tir | Ldi 2 ro le 20K69, 70 18600 Thay méi 15 Xay ratrén tuyén,
dong (Van trung ké khong | (bi 16i tir Tcl tau 02) duoc khic phuc
bi h¢ gid) tai depo
Bang 1.56. So liéu thong ké Phan hé Thiét bi phy, toa Tc2, doan tau HNO13 (BDSC tai depo) [1 su cd]
Poan tau HN013, Toa xe Tc2, Phén hé thiét bj phu V& viéc khic phuc su ¢, bao dudng, sira chita tai depo
TT | Céc TT |CacTiéu| TT Céc Ngay km chay |  Thoi gian lam viéc dén khi xay ra sw c6 ké tir khi bat dau khai Thoi gian stra chira tai Ghi chii
Phan hé phén hé Phan tir thac/hoic cép sira chita gan nhit depo
Dot xuét Dinh ky Dot xuét Dinh ky
h (chay) km h km h h
PH6 |Thiét bi
phu
TPH6.3 |Pién
budng lai
PT6.3.2 |Ta diéu
khién
21/12/2023 | 198937 5,106.0 178710 18600 0.25 Téng su ¢o: 1
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S6 liéu thong ké tong hop vé su ¢b cia doan tau metro tuyén Cét Linh - Ha Pong
trong khoang thoi gian tir khi bit dau khai thac 06/11/2021 dén 30/4/2025 (42 thang)
thé hién trong céc Bang 1.57 - 1.60.

Bang 1.57. S6 liéu théng ké tong quat

Trén tuyén Tai depot Hao mon banh xe
Swcdgdy | Sucbgdy | Swcddin | Sbliéuhao | Sélieuhao | Sé liéu gia
tréngai | mitantoan | dénsua mon mat mon go tang chiéu
chay tau va tai nan chira dot lan banh cao go banh
(cham tau) XUt
02 0 744 416 416 416
Bang 1.58. S6 liéu thong ké cac su ¢ cua cac phan hé duogc sira chita dot xuat
tal depot
Phanhé | Phanhé | Phanhé | Phanhé | Phanhé | Phanhé | Tong s
than xe | bo phan truyén thiét bi | diéu khién | thiét bi
chay dong hdm phu
172 0 135 197 4 236 744
Bang 1.59. S6 luwong su ¢d trén cac doan tau duoc stra chita dot xuat tai depot
HNOO1 HNO0O02 HNOO03 HNO004 HNOO5 HNOO6 HNOO7
70 41 39 63 42 75 84
HNOO08 HNO09 HNO10 HNO11 HNO12 HNO13 Téng s
47 76 46 62 43 56 744
Bang 1.60. S6 lwong su ¢6 trén cac toa xe duoc stra chira dot xuat tai depot
Tcl MO M1 Tc2 Tong sd
201 171 178 194 744

S6 lieu thong ké chi tiét vé su ¢b cua cac phan hé trén doan tau metro tuyén Céat

Linh - Ha Pong trong khoang thoi gian tir khi bit dau khai thac 06/11/2021 dén
30/4/2025 (42 thang) thé hién trong Bang 1.61.

Bang 1.61. S6 liéu théng ké vé sb lugng su ¢6 cua cac phan hé trén doan tau metro

tuyén Cét Linh - Ha Dong duoc stra chira dot xuat tai depot
tr 06/11/2021 dén 30/4/2025

7T | CdcPhan T Cic Tieu T Cac Phan tir S6 lugng | Ghi
hé phén hé su co cha
Phan hé
PH1 than xe
Thén tau
TPH1.1 va trang tri
noi that
PT1.1.1 Than tau 8
PT1.1.2 Trang tri ni that 0
Thiét bi
TPH1.2 duong PT1.21 Thiét bi duong xuyén sudt 12
xuyén sudt
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7T | C4cPhan TT Céc Tieu TT Céc Phan tir Soluong | Ghi
hé phan hé Sy €O chu
Thiét bi
TPH1.3 méc tau va
giam x6c
PT1.3.1 Thiét bi méc ndi béan tu dong 0
PT132 T!‘llet\b; A’moc\no1 ban vinh 0
ctru kém ong long
PT13.3 T’hiét\bi moc noi ban vinh 0
cieu kém bg giam xéc
PT1.3.4 Thiét b% mac nodi ban ty dong 0
trung gian
Ctra thoat
TPH1.4 hiém,khﬁn
cap —
PT1.4.1 Cira thoét hiém khan cap 1
PT1.4.2 Thang thoét hiém 0
Cira héng
TPH1.5 khoang PT1.5.1 Cira hong khoang khach 141
khach
TPHL6 | C9aNONG 1 i gg | Cuahong budng lai 10
buong lai
Téng sb 172
Phan hé Gi4 chuvén
PH2 | bophan | TPH21 achuye
MO hudng
chay
PT2.1.1 Khung gia 0
PT2.1.2 Cap banh xe 0
PT2.1.3 T hop dau truc 0
PT2.1.4 Hé 10 xo hop truc 0
PT2.1.5 H¢ 10 x0 trung wong 0
PT2.1.6 Thiét bi kéo dan 0
PT12.1.7 Linh kién hdm co ban 0
PT12.1.8 | Hop banh ring 0
PT2.1.9 Khap néi truc 0
Ang ten bo phat dap va bo
PT2.1.10 phén gat bé chudng ngai vat 0
PT2111 D? lap dat bo lay dién va phu
kién 0
PT2.1.12 Cép, quang an toan 0
PT2.1.13 | Cam hién téc do 0
Tbng sb 0
Phan h¢
PH3 truyen
dong
Hé thdng
TPH3.1 kéo din va
phanh dién
PT3.1.1 Tu dién cao ap loai TPQ86L 21
Bo hién tin kéo din loai
PT3.1.2 TGN53H 16
Hop dién tré phanh loai
PT3.13 TR8074 0
Bo6 dién khang loc song loai
PT3.14 LKDG-2x420A-5mH-A 0
Ta cau chi thanh céi loai
PT3.15 TPK79F 0
Ta may cit nhanh thanh céi
PT3.1.6 TDG3C 7
B¢ diéu khién lai tau loai
PT317 | s353cC.028 3
PT3.1.8 B gom dong 86
PT3.1.9 bong co kéo dan khong dong 2

b6 loai YQ-190-21
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7T | C4cPhan TT Cc Tiéu TT Céc Phan tir S6 lugng | Ghi
hé phan hé Sy €O chu
PT3.1.10 Thiét bi tiép dat 0
Téng sb 135
Phan hé
PH4 thiét bi
ham
Hg thdng
TPH4.1 ham khi va
cap khi
PT4.1.1 Hé thong cap khi 13
PT4.1.2 B loc kém thoéat nu6c 3/4” 0
PT4.1.3 Bo phan diéu khién him 14
PT4.1.4 Két cdu mé dun him 13
PT4.15 Van xa gié chong truot 4
PT416 B6 cam bién toc do (chdng 3
truot)
PT4.4.7 Van diéu chinh dé cao 95
PT4.4.8 Van chénh léch &p suét 51
PT4.4.9 Bo6 phan ham gudc 1
PT4.4.10 Khoa van thoat khi kiéu tiép 3
diém dién
PT44.11 D~éu Euéi b?o vé hé théng 0
ham, 6ng mém
PT4.4.12 Van nha ham 0
PT4.4.13 Ddng hd do 4p suit ki, doi 0
PT4.4.14 Lo xo khéng khi 0
PT4.4.15 Bo loc bui 0
Tbng sb 197
Phan hé
PH5 diéu
khién
TPHs1 | Picukhien
va giam sat
PT5.1.1 Bo hién thi HMI 0
PT5.1.2 Module lap tin hiéu REP 0
Module diéu khién tau
PT5.1.3 VCMe
Module  ra/vao  Digital
PT5.1.4 DIMe1.2 0
PT5.1.5 Module vao Digital DIMel.2 0
PT5.1.6 Module ghi nhé EDRM 0
Module ra/vao  Analog
PT5.1.7 AXMe 0
PT5.1.8 Bo hién thi MM1 4
PT5.1.9 Nt 4n tin hiéu 0
PT5.1.10 Module tin hiéu 0
Tbng sb 4
Phan hé
PH6 thiét bi
phu
Ngudn
TPH6.1 dién phu
tro
PT6.1.1 Ngudn dién phu trg 6
PT6.1.2 Tu cao ap phu trg 0
PT6.1.3 Tu cip dién mé rong 0
PT6.1.4 Tu cau dao tiép dit 0
PT6.1.5 Ac quy 3
Bo nghich luu (bo bién
PT6.1.6 tan/bd chuyén dong) thong 6
, gi6 khén cip
Hé thong
TPHE.2 | 4idu hoa
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T CéCthhé” TT Cc Tiéu TT Céc Phan tir S6 lugng | Ghi
é phan hé Sy €O chu
PT6.2.1 T6 may diéu hoa toa khach 47
PT6.2.2 Bo thong gi6 buong lai 2
PT6.2.3 Quat gi6 hudng tam 1
PT6.2.4 Thiét bi bao vé an toan 14
Hé thdng
TPH6.3 | dién budng
lai
PT6.3.1 Ban lai tu 18
PT6.3.2 Tu diéu khién 9
PT6.3.3 Tu tong hop 0
PT6.3.4 Man hinh bén tréi 0
PT6.3.5 Man hinh bén phai 0
PT6.3.6 Dén chiéu trudc 18
PT6.3.7 B6 gat nudc 26
Hé thdng
dién
TPH6.4 khoang
khéch
PT6.4.1 Chiéu sang khoang khéch 50
PT6.4.2 Thiét bi hé théng phat thanh 13
toa xe
PT6.4.3 Dén bao phia ngoai toa xe 0
PT6.4.4 Thiét bi dau ndi diéu hoa 0
PT6.4.5 Tu diéu khién dién 2
PT6.4.6 Tu diéu khién diéu hoa 0
Hé thdng
TPH6.5 phét thanh
doan tau
PT6.5.1 T4 hop thiét bi hé théng 21
PT6.5.2 Dau ndi dién 0
Thiét bj
TPH6.6 thong tin
vo tuyén
PT6.6.1 Gigi thieu MDT-300 0
PT6.6.2 Két cau co ban 0
PT6.6.3 May chinh 0
PT6.6.4 Hop diéu khién 0
PT6.5.5 Ang ten 0
Tbng sb 236
Téng cong 744

S6 liéu thong ké chi tiét vé thoi gian 1am viéc va thoi gian phuc hoi cia cac phan

tir trén doan tau metro tuyén Cat Linh - Ha Pong duoc stra chira dot xuat tai depot trong
khoang thoi gian tir khi bat dau khai thac 06/11/2021 dén 30/4/2025 (42 thang) thé hién

trong Bang 1.62.

Bang 1.62. S6 liéu théng ké vé thoi gian 1am viéc va thoi gian phuc hoi cua cac phan

tir trén doan tau metro tuyén Cat Linh - Ha Pong duogc sira chita dot xuét tai depot
tir 06/11/2021 dén 30/4/2025 (744 sy cd)

TT DPoan tau 'I)'((;a Ngay xay ra su ¢b Thoi gia;lalirg\;ijigiia cdc lan piiiifg inh
1 HNO004 Tcl 12-5-2024 22.032 0,5
2 HNO004 Tc2 12-5-2024 22.032 0,5
3 HNO005 Tcl 12-5-2024 22.032 0,5
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TT DPoan tau ‘I;(c;a Ngay xay ra sur cd Thoi giai;}%ﬁ‘;ﬁigizﬂ cdc lan p{lizihgé ia’nh
4 HNO002 Tcl 12-9-2024 24.984 1

5 HNO002 Tc2 12-9-2024 24.984 1

6 HNO007 Tcl 27-08-2024 24.600 0,5
7 HNO012 Tcl 16-09-2024 25.080 0,5
8 HNO006 Tc2 5-4-2025 29.904 0,5
9 HNO003 M1 19-06-2024 22.944 0,5
10 HNO006 Tcl 15-07-2024 23.568 0,5
11 HNO007 Tcl 6-6-2024 22.632 0,5
12 HNO009 Tcl 22-06-2024 23.016 0,5
13 HNO009 MO 24-05-2024 22.320 0,5
14 HNO011 M1 14-05-2024 22.080 0,5
15 HNO13 Tcl 6-5-2024 21.888 0,5
16 HNO013 Tcl 20-06-2024 1.080 0,5
17 HNOO06 MO 18-08-2024 24.384 0,5
18 HNO009 MO 22-08-2024 2.160 0,5
19 HNO11 Tcl 17-08-2024 24.360 0,5
20 HNO012 M1 18-08-2024 24.384 0,5
21 HNO003 MO 1-6-2024 22.512 0,25
22 HNO0O01 Tcl 13-09-2023 13.224 60
23 HNO001 Tcl 15-12-2023 2.232 0,25
24 HNO0O01 MO 30-03-2023 12.216 0,25
25 HNO001 MO 6-9-2023 3.840 0,167
26 HNO0O01 M1 12-12-2022 9.672 0,833
27 HNO0O01 Tc2 13-12-2022 9.720 0,417
28 HNO001 Tc2 30-01-2023 1.080 0,417
29 HNO0O02 Tcl 27-03-2023 12.144 0,25
30 HNO002 M1 20-10-2022 8.352 0,147
31 HNO0O02 Tc2 28-07-2022 6.336 0,75
32 HNO002 Tc2 3-4-2023 5.976 0,25
33 HNO005 Tcl 25-06-2023 14.304 0,5
34 HNO0O06 Tcl 2-10-2023 16.680 0,417
35 HNO006 Tcl 3-11-2023 768 60
36 HNO0O06 MO 28-12-2021 1.248 0,5
37 HNO007 Tcl 30-05-2023 13.68 0,5
38 HNOOQ7 M1 5-6-2023 13.824 0,5
39 HNOO8 Tcl 25-12-2022 9.936 0,75
40 HNO008 MO 19-08-2023 15.624 0,583
41 HNOOQ9 MO 23-11-2022 9.168 0,5
42 HNO009 M1 17-02-2022 2.472 0,5
43 HNOOQ9 M1 6-8-2022 4.080 0,25
44 HNO10 Tc2 28-03-2022 3.408 0,5
45 HNO010 Tc2 26-04-2022 0.696 0,5
46 HNO11 Tcl 21-05-2023 13.464 0,833
47 HNO012 Tcl 21-02-2023 11.328 0,417
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Toa

Thoi gian 1am viéc gilta cac lan

Thoi gian

TT DPoan tau xe Ngay xay ra sur cd xiy T2 51 b, h phuc hdi, h
48 HNO012 Tcl 13-09-2023 4.896 60
49 HNO013 Tcl 17-02-2022 9.744 0,25
50 HNO013 M1 2-2-2024 19.632 0,25
51 HNO013 Tc2 29-12-2021 1.272 0,5
52 HNO013 Tc2 16-03-2023 10.608 0,333
53 HNO0O01 Tcl 14-06-2024 4.368 0,25
54 HNO001 Tcl 8-7-2024 576 0,5
55 HNO003 Tcl 1-7-2024 23.232 0,5
56 HNO004 MO 22-06-2024 23.016 0,5
57 HNO005 Tcl 17-04-2024 7.128 0,5
58 HNO005 M1 8-6-2024 22.680 15
59 HNO005 Tc2 10-5-2024 21.984 0,5
60 HNO005 Tc2 7-6-2024 672 0,25
61 HNO005 Tc2 8-6-2024 24 1
62 HNO006 MO 11-5-2024 20.760 0,5
63 HNO0O06 MO 11-6-2024 744 0,5
64 HNO007 Tcl 1-7-2024 9.552 0,5
65 HNO007 Tcl 17-07-2024 384 1
66 HNOOQ7 MO 1-7-2024 23.232 0,5
67 HNO007 M1 17-07-2024 9.792 0,5
68 HNO008 Tcl 14-06-2024 12.888 0,5
69 HNO008 MO 27-06-2024 7.512 0,25
70 HNOOQ9 MO 2-4-2024 11.904 0,5
71 HNOOQ9 MO 29-07-2024 2.832 0,5
72 HNO010 MO 14-05-2024 22.08 0,25
73 HNO11 Tcl 11-4-2024 7.824 0,25
74 HNO11 Tcl 4-6-2024 1.296 0,75
75 HNO11 MO 20-04-2024 21.504 0,5
76 HNO11 Tc2 5-4-2024 21.144 0,25
77 HNO11 Tc2 8-4-2024 72 0,5
78 HNO13 Tcl 17-07-2024 13.872 0,5
79 HNO001 MO 10-9-2024 8.880 0,5
80 HNO0O01 M1 6-9-2024 15.168 0,5
81 HNO001 M1 15-09-2024 216 0,5
82 HNO0O01 Tc2 16-09-2024 14.280 0,25
83 HNO0O01 Tc2 3-11-2024 792 0,5
84 HNO001 Tc2 5-11-2024 48 1
85 HNO0O02 Tcl 29-11-2024 14.712 0,5
86 HNO003 Tc2 10-10-2024 25.656 1
87 HNOO3 Tc2 14-10-2024 96 0,5
88 HNO004 Tcl 28-11-2024 432 0,5
89 HNO006 Tcl 14-09-2024 0.720 0,5
90 HNOO06 Tcl 19-11-2024 1.584 0,5
91 HNO006 MO 2-11-2024 3.456 0,5
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92 HNO006 MO 19-11-2024 408 0,5
93 HNO006 Tc2 19-11-2024 696 0,5
94 HNO007 MO 16-09-2024 6.072 0,5
95 HNO007 M1 17-08-2024 744 0,5
96 HNO007 Tc2 23-08-2024 384 0,5
97 HNO008 Tcl 5-8-2024 1.248 0,5
98 HNO009 Tcl 20-11-2024 26.640 0,25
99 HNO009 Tc2 28-11-2024 26.832 0,25
100 HNO10 Tcl 15-08-2024 24.312 0,5
101 HNO010 Tc2 17-08-2024 20.256 1
102 HNO10 Tc2 24-08-2024 168 0,5
103 HNO11 MO 26-11-2024 5.280 0,5
104 HNO11 M1 9-8-2024 24.168 0,5
105 HNO11 M1 17-08-2024 192 0,5
106 HNO11 M1 5-9-2024 456 0,25
107 HNO11 M1 8-11-2024 1.536 0,5
108 HNO11 Tc2 9-11-2024 2.328 0,5
109 HNO11 Tc2 26-11-2024 408 1
110 HNO012 Tc2 5-9-2024 24.816 0,5
111 HNO001 MO 12-10-2024 504 1
112 HNO0O01 M1 1-10-2024 384 1
113 HNO001 Tc2 1-10-2024 360 15
114 HNO04 Tcl 8-10-2024 25.608 0,5
115 HNO04 Tcl 10-11-2024 972 1
116 HNO004 MO 8-10-2024 2.592 0,5
117 HNO04 Tc2 10-11-2024 1.920 1
118 HNO006 Tcl 15-08-2024 6.864 15
119 HNOO06 M1 15-08-2024 24.312 1
120 HNO006 M1 21-10-2024 1.608 2,5
121 HNO006 Tc2 15-08-2024 24.312 1
122 HNOO06 Tc2 21-10-2024 1.608 3,5
123 HNO007 Tcl 24-09-2024 1.656 0,5
124 HNOOQ7 Tcl 26-10-2024 768 0,5
125 HNO007 MO 24-09-2024 192 0,5
126 HNOOQ7 M1 24-09-2024 912 1
127 HNOOQ7 M1 26-10-2024 0.768 0,5
128 HNO007 M1 24-11-2024 0.696 0,5
129 HNOOQ7 Tc2 7-8-2024 2412 1
130 HNO007 Tc2 24-09-2024 768 3
131 HNO13 Tcl 13-09-2024 1.392 4
132 HNO013 MO 13-09-2024 25.008 4
133 HNO013 M1 13-09-2024 5.376 4
134 HNO13 Tc2 13-09-2024 13.128 3,5
135 HNO001 MO 5-12-2024 1.56 1
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136 HNO0O01 MO 26-12-2024 504 0,5
137 HNO001 M1 5-1-2025 2.304 0,5
138 HNO004 Tc2 27-12-2024 1.128 0,5
139 HNO006 Tcl 21-12-2024 768 0,5
140 HNO006 Tcl 18-01-2025 672 1
141 HNO006 Tcl 19-02-2025 768 0,5
142 HNO006 MO 3-12-2024 336 0,5
143 HNO006 MO 19-02-2025 1.872 0,5
144 HNO006 M1 3-1-2025 1.776 0,5
145 HNO006 M1 18-01-2025 36 0,5
146 HNO006 M1 16-02-2025 696 0,5
147 HNOO06 Tc2 3-1-2025 1.080 0,5
148 HNO006 Tc2 19-02-2025 1.128 0,5
149 HNOOQ7 Tcl 12-12-2024 1.128 0,5
150 HNO007 Tcl 24-02-2025 1.776 0,5
151 HNOOQ7 MO 12-12-2024 1.896 0,5
152 HNO007 MO 8-1-2025 648 0,5
153 HNO007 Tcl 12-12-2024 1.128 0,5
154 HNOOQ7 Tcl 24-02-2025 1.776 0,5
155 HNO007 MO 12-12-2024 1.896 0,5
156 HNOOQ7 MO 8-1-2025 648 0,5
157 HNO11 MO 10-1-2025 1.080 0,5
158 HNO11 M1 28-04-2025 4.104 0,5
159 HNO11 Tc2 10-1-2025 1.080 0,5
160 HNO11 Tc2 16-02-2025 888 0,5
161 HNO012 Tcl 20-02-2025 12.624 0,5
162 HNO013 M1 5-12-2024 1.992 0,5
163 HNOO06 Tcl 3-11-2023 17.448 60
164 HNO007 Tc2 17-04-2022 3.888 0,5
165 HNO006 Tcl 11-5-2024 4.560 1
166 HNOO06 Tcl 12-5-2024 24 0,25
167 HNO006 Tcl 23-05-2024 264 0,25
168 HNO13 Tcl 31-05-2024 22.488 0,25
169 HNO004 Tcl 30-08-2024 24.672 0,25
170 HNO04 Tc2 30-08-2024 24.672 0,25
171 HNOOQ7 Tc2 20-10-2024 22.008 0,25
172 HNO013 Tc2 9-4-2025 30.000 0,25
173 HNO0O02 MO 24-09-2023 16.488 12
174 HNO010 M1 16-02-2024 19.968 15
175 HNOOQ9 MO 4-2-2022 2.160 1,25
176 HNO009 M1 2-4-2024 21.072 1
177 HNO004 MO 27-05-2024 5.304 1,25
178 HNOO06 M1 29-07-2024 23.904 1
179 HNO009 MO 8-7-2024 23.400 1

40
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180 HNO010 M1 17-07-2024 3.648 1
181 HNO001 MO 24-10-2024 25.992 2
182 HNO0O01 M1 5-10-2024 25.536 1
183 HNO001 M1 26-10-2024 504 1
184 HNO002 M1 1-8-2024 23.976 1
185 HNO002 M1 21-10-2024 1.944 1
186 HNO005 MO 1-8-2024 23.976 1
187 HNO005 M1 8-9-2024 24.168 1
188 HNO005 M1 17-08-2024 192 1
189 HNO007 MO 5-11-2024 26.280 0,5
190 HNO007 M1 15-08-2024 24.312 1
191 HNOOQ9 M1 13-10-2024 4.656 0,5
192 HNO010 MO 22-08-2024 24.480 1
193 HNO10 M1 22-08-2024 12.288 2
194 HNO001 MO 7-1-2022 1.488 3
195 HNO0O01 M1 14-04-2022 3.816 0,417
196 HNO003 M1 4-6-2022 5.040 0,25
197 HNO003 M1 24-06-2022 480 1
198 HNOO06 MO 24-04-2023 12.816 0,5
199 HNO007 MO 12-6-2023 13.992 0,333
200 HNO11 M1 18-01-2023 10.512 1,25
201 HNO11 M1 25-02-2023 912 3
202 HNO13 MO 12-11-2022 8.904 3
203 HNO13 M1 12-2-2022 3.816 0,75
204 HNO001 MO 1-7-2024 21.744 0,25
205 HNO13 M1 18-07-2024 19.824 0,5
206 HNO001 M1 24-10-2024 504 1
207 HNOO8 MO 12-10-2024 25.704 1
208 HNO008 M1 15-11-2024 26.520 0,25
209 HNO008 MO 17-08-2024 5.736 2
210 HNO04 MO 19-10-2023 17.088 15
211 HNO008 MO 18-01-2024 19.272 15
212 HNO10 MO 12-8-2023 15.456 1,333
213 HNO003 MO 15-05-2023 13.320 1
214 HNOO3 M1 17-07-2023 9.312 0,08
215 HNOO09 MO 17-09-2023 16.320 2
216 HNO008 M1 1-7-2024 23.232 1
217 HNOO5 Tcl 16-01-2023 17.016 1,5
218 HNO001 Tcl 24-10-2024 25.992 0,5
219 HNO12 Tcl 20-10-2024 25.896 0,5
220 HNO001 Tc2 5-11-2023 17.496 1
221 HNO002 Tcl 5-11-2023 17.496 1
222 HNOO3 Tcl 30-10-2023 17.352 1
223 HNO003 MO 1-1-2023 10.104 0,75
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224 HNO003 M1 27-11-2021 504 0,5
225 HNO003 M1 21-08-2023 15.168 0,75
226 HNO003 Tc2 30-10-2023 17.352 1
227 HNO004 MO 24-12-2023 18.744 0,25
228 HNO005 M1 19-01-2024 19.296 0,75
229 HNO006 Tcl 11-11-2023 17.640 1
230 HNO006 MO 20-01-2024 19.320 0,75
231 HNO007 Tcl 4-11-2023 17.472 1
232 HNO008 Tcl 9-11-2023 17.592 1
233 HNO008 MO 22-12-2023 18.624 15
234 HNO009 Tc2 2-11-2023 17.424 1
235 HNO10 Tc2 10-1-2024 19.080 15
236 HNO11 Tc2 31-10-2023 17.376 1
237 HNO11 M1 30-12-2023 18.816 0,25
238 HNO11 Tcl 31-10-2023 17.376 1
239 HNO13 Tcl 12-11-2023 17.664 1
240 HNO11 MO 16-01-2024 19.224 0,75
241 HNO007 M1 4-11-2023 17.472 1
242 HNOOQ9 Tcl 2-11-2023 17.424 1
243 HNO009 Tcl 3-1-2024 1.488 0,25
244 HNO13 MO 16-01-2024 19.224 0,75
245 HNO003 MO 9-5-2024 11.856 1
246 HNO04 Tcl 22-06-2024 23.016 0,5
247 HNOOQ7 MO 29-07-2024 23.904 1
248 HNO008 M1 27-07-2024 23.856 1
249 HNO012 MO 22-06-2024 23.016 0,5
250 HNO003 MO 13-07-2024 1.560 0,5
251 HNOO3 Tc2 13-07-2024 6.168 0,5
252 HNO004 Tcl 23-07-2024 744 0,5
253 HNO004 M1 23-07-2024 23.760 0,5
254 HNOOQ5 Tcl 30-07-2024 23.928 1
255 HNO005 MO 30-07-2024 23.928 2
256 HNO005 M1 30-07-2024 4.632 2
257 HNO005 Tc2 30-07-2024 23.928 1
258 HNOO06 Tc2 27-07-2024 23.856 0,5
259 HNOO09 Tcl 6-7-2024 4.440 0,5
260 HNO009 MO 6-7-2024 23.352 0,5
261 HNOOQ9 M1 6-7-2024 23.352 0,5
262 HNO009 Tc2 6-7-2024 5.928 0,5
263 HNO10 Tcl 4-7-2024 23.304 1
264 HNO10 MO 4-7-2024 23.304 0,5
265 HNO010 M1 4-7-2024 23.304 0,5
266 HNO10 Tc2 4-7-2024 4.224 0,5
267 HNO013 MO 18-07-2024 4.416 0,5

42




TT DPoan tau ‘I;(c;a Ngay xay ra sur cd Thoi giai;}%ﬁ‘;ﬁigizﬂ cdc lan p{lizihgé ia’nh
268 HNO002 M1 17-09-2024 744 0,5
269 HNO004 MO 7-8-2024 5.376 0,25
270 HNO004 MO 16-09-2024 456 0,25
271 HNO004 M1 16-09-2024 456 0,5
272 HNO008 Tcl 22-11-2024 2.328 0,5
273 HNO009 M1 17-10-2024 2.472 0,5
274 HNO011 Tcl 3-9-2024 7.392 1
275 HNO11 MO 3-9-2024 24.768 2
276 HNO011 M1 3-9-2024 5.952 2
277 HNO11 Tc2 3-9-2024 7.392 1
278 HNO001 Tcl 14-09-2024 25.032 1
279 HNO0O01 MO 14-09-2024 25.032 2
280 HNO001 M1 14-09-2024 25.032 2
281 HNO0O01 Tc2 14-09-2024 7.536 1
282 HNO002 Tcl 17-08-2024 6.864 2
283 HNO0O02 MO 17-08-2024 24.360 2
284 HNO002 M1 17-08-2024 24.360 2
285 HNO002 Tc2 17-08-2024 24.360 2
286 HNO004 MO 28-08-2024 504 2
287 HNO004 M1 28-08-2024 864 15
288 HNO004 Tc2 28-08-2024 24.624 1
289 HNO006 Tcl 1-10-2024 7.800 1
290 HNO0O06 MO 1-10-2024 6.120 1,5
291 HNOO06 M1 1-10-2024 25.440 2
292 HNO006 Tc2 1-10-2024 1.584 0,5
293 HNO007 Tcl 8-8-2024 6.672 1
294 HNO007 MO 8-8-2024 240 2
295 HNOOQ7 M1 8-8-2024 6.672 2
296 HNO007 Tc2 8-8-2024 6.672 1
297 HNO008 Tcl 17-08-2024 6.768 1
298 HNO008 M1 17-08-2024 504 2
299 HNO008 Tc2 17-08-2024 24.360 1
300 HNO12 Tcl 14-08-2024 24.288 0,5
301 HNO012 M1 14-08-2024 24.288 15
302 HNO13 Tcl 4-9-2024 7.128 1,5
303 HNO013 MO 4-9-2024 1.152 1,5
304 HNO013 M1 4-9-2024 1.152 15
305 HNO013 Tc2 4-9-2024 24.792 1
306 HNO009 MO 21-11-2021 360 0,5
307 HNO009 MO 3-1-2024 18.522 0,25
308 HNO001 Tcl 23-08-2022 6.960 0,417
309 HNO005 Tc2 26-10-2023 17.256 0,167
310 HNOOQ7 MO 7-9-2022 7.320 0,75
311 HNO007 MO 11-9-2023 8.856 0,75
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312 HNO008 Tcl 6-9-2022 7.296 0,5
313 HNO009 Tcl 24-03-2023 12.072 0,5
314 HNO009 Tc2 23-08-2022 6.960 0,417
315 HNO009 Tc2 27-08-2022 96 0,333
316 HNO009 Tc2 24-03-2023 5.016 0,5
317 HNO010 Tc2 23-08-2024 24.504 0,5
318 HNO10 Tc2 6-10-2024 1.056 0,5
319 HNO11 Tc2 2-10-2024 25.464 0,25
320 HNO008 Tc2 14-04-2025 30.120 0,25
321 HNO004 M1 24-06-2023 14.280 1,25
322 HNO005 MO 5-7-2023 14.544 0,833
323 HNOOQ5 M1 18-12-2023 18.528 1
324 HNO008 M1 2-1-2024 18.888 0,25
325 HNO012 M1 6-11-2021 19.464 0,75
326 HNO004 Tc2 17-06-2024 22.896 0,25
327 HNOOQ9 MO 2-4-2024 21.072 0,5
328 HNO002 M1 1-8-2024 23.976 0,25
329 HNO003 Tcl 21-08-2024 24.456 0,25
330 HNO04 Tcl 29-11-2024 26.856 0,5
331 HNO004 Tc2 21-09-2024 2.304 0,5
332 HNO04 Tc2 29-11-2024 26.856 0,5
333 HNO006 Tcl 1-8-2024 23.976 0,5
334 HNO0O06 MO 1-8-2024 23.976 0,5
335 HNO0O06 M1 27-10-2023 17.28 0,25
336 HNO009 MO 27-10-2023 17.28 0,25
337 HNO0O01 M1 24-10-2024 25.992 0,25
338 HNO004 MO 29-11-2024 26.856 0,5
339 HNO0O07 M1 6-9-2024 24.840 0,25
340 HNO007 Tc2 6-9-2024 24.840 0,25
341 HNO008 M1 14-11-2024 26.496 0,5
342 HNOO8 Tc2 23-11-2024 26.712 0,5
343 HNO009 Tc2 28-11-2024 26.832 0,5
344 HNO12 MO 28-11-2024 26.832 0,5
345 HNO006 Tc2 5-10-2024 25.536 0,25
346 HNO007 MO 5-9-2024 24.816 2
347 HNOO8 M1 20-09-2024 25.176 2
348 HNO008 M1 24-06-2024 23.064 0,25
349 HNO10 Tc2 20-06-2024 22.968 0,25
350 HNO013 M1 21-06-2024 22.992 0,25
351 HNO007 MO 5-9-2024 24.816 2
352 HNO005 Tcl 2-5-2023 13.008 0,5
353 HNO005 Tc2 2-5-2023 13.008 0,5
354 HNO0O02 Tc2 10-3-2025 29.304 0,5
355 HNO001 Tcl 11-2-2023 17.424 0,75
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356 HNO0O01 MO 9-9-2022 7.368 0,667
357 HNO005 Tcl 31-12-2022 10.080 0,5
358 HNO008 Tc2 2-11-2023 17.424 0,75
359 HNO008 Tc2 25-11-2023 552 75
360 HNO009 MO 10-9-2023 16.152 0,75
361 HNO009 MO 24-11-2023 1.800 1
362 HNO009 M1 28-03-2023 12.168 1
363 HNO009 M1 24-11-2023 5.784 1
364 HNO10 Tcl 25-01-2024 19.440 3
365 HNO010 MO 19-10-2023 17.088 15
366 HNO10 MO 25-01-2024 2.352 1
367 HNO10 MO 13-03-2024 1.152 0,75
368 HNO010 M1 23-03-2023 12.048 0,75
369 HNO11 MO 29-11-2021 552 1,5
370 HNO11 MO 29-12-2022 9.480 0,75
371 HNO11 MO 23-03-2023 2.016 0,75
372 HNO11 MO 26-01-2024 7.416 0,75
373 HNO11 M1 25-03-2023 12.096 0,75
374 HNO11 M1 1-4-2023 0.168 0,75
375 HNO11 M1 26-01-2024 7.200 0,75
376 HNO012 Tcl 29-03-2023 12.192 0,75
377 HNO012 Tcl 24-04-2023 624 0,75
378 HNO012 MO 29-12-2022 10.032 0,75
379 HNO012 MO 2-11-2023 7.392 0,75
380 HNO012 M1 2-11-2023 17.424 0,75
381 HNO012 M1 25-11-2023 552 0,75
382 HNO012 M1 26-01-2024 1.488 2
383 HNO012 Tc2 26-01-2024 19.464 0,75
384 HNO013 Tcl 24-11-2023 17.952 1
385 HNO013 Tcl 26-01-2024 1.512 0,75
386 HNO013 MO 30-12-2022 10.056 0,75
387 HNO013 MO 3-11-2023 7.392 0,75
388 HNO013 MO 25-11-2023 528 0,75
389 HNO013 M1 29-03-2023 12.192 0,75
390 HNO013 M1 23-08-2023 3.528 0,75
391 HNO13 M1 14-03-2024 4.896 0,75
392 HNO013 Tc2 3-4-2023 12.312 0,75
393 HNO013 Tc2 3-11-2023 5.136 0,75
394 HNO009 Tcl 2-4-2024 21.072 2
395 HNO009 MO 2-4-2024 3.120 2
396 HNO009 M1 2-4-2024 3.120 2
397 HNO009 Tc2 2-4-2024 21.072 0,25
398 HNO13 Tcl 4-5-2024 552 0,5
399 HNO001 Tcl 14-09-2024 7.608 2

45




TT DPoan tau ‘I;(c;a Ngay xay ra sur cd Thoi giai;}%ﬁ‘;ﬁigizﬂ cdc lan p{lizihgé ia’nh
400 HNO0O01 MO 14-09-2024 17.664 2
401 HNO001 M1 14-09-2024 25.032 2
402 HNO0O01 Tc2 14-09-2024 25.032 2
403 HNO002 Tcl 9-9-2024 24.912 2
404 HNO002 MO 9-9-2024 24.912 2
405 HNO002 M1 9-9-2024 24.912 2
406 HNO002 Tc2 9-9-2024 24.912 2
407 HNO003 Tcl 28-09-2024 25.368 2
408 HNO003 MO 28-09-2024 25.368 2
409 HNO003 M1 28-09-2024 25.368 2
410 HNO003 Tc2 28-09-2024 25.368 2
411 HNO04 Tcl 24-08-2024 3.240 2
412 HNO004 MO 24-08-2024 24.528 2
413 HNO04 M1 24-08-2024 24.528 2
414 HNO004 Tc2 24-08-2024 24.528 2
415 HNOOQ5 Tcl 6-8-2024 14.016 2
416 HNO005 MO 6-8-2024 24.096 2
417 HNO005 M1 6-8-2024 24.096 2
418 HNOOQ5 Tc2 6-8-2024 24.096 2
419 HNO006 Tcl 4-10-2024 25.512 2
420 HNOO06 MO 4-10-2024 25.512 2
421 HNO006 M1 4-10-2024 25512 2
422 HNOO06 Tc2 4-10-2024 25.512 2
423 HNOOQ7 Tcl 5-9-2024 24.816 2
424 HNO007 M1 5-9-2024 24.816 2
425 HNOOQ7 Tc2 5-9-2024 24.816 2
426 HNO008 Tcl 20-09-2024 25.176 2
427 HNOO8 MO 20-09-2024 25.176 2
428 HNO008 Tc2 20-09-2024 7.200 2
429 HNO009 Tcl 16-09-2024 4.008 2
430 HNO009 MO 16-09-2024 4.008 2
431 HNO009 M1 16-09-2024 4.008 2
432 HNOOQ9 Tc2 16-09-2024 4.008 2
433 HNO10 Tcl 16-08-2024 4.896 2
434 HNO10 MO 16-08-2024 3.744 2
435 HNO10 M1 16-08-2024 12.288 2
436 HNO10 Tc2 16-08-2024 24.336 2
437 HNO11 Tcl 30-08-2024 24.672 2
438 HNO11 MO 30-08-2024 5.208 2
439 HNO11 M1 30-08-2024 5.208 2
440 HNO11 Tc2 30-08-2024 24.672 2
441 HNO012 Tcl 11-9-2024 12.144 2
442 HNO12 MO 11-9-2024 7.536 2
443 HNO012 M1 11-9-2024 5.496 2
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444 HNO012 Tc2 11-9-2024 5.496 2
445 HNO013 Tcl 18-09-2024 3.984 2
446 HNO013 MO 18-09-2024 7.152 2
447 HNO013 M1 18-09-2024 25.128 2
448 HNO013 Tc2 18-09-2024 7.680 2
449 HNO007 M1 24-12-2024 2.640 1
450 HNO001 Tcl 14-09-2024 25.032 2
451 HNO0O01 MO 14-09-2024 25.032 2
452 HNO001 M1 14-09-2024 25.032 2
453 HNO0O01 Tc2 14-09-2024 25.032 2
454 HNO002 Tcl 9-9-2024 24.912 2
455 HNO002 MO 9-9-2024 24,912 2
456 HNO002 M1 9-9-2024 24.912 2
457 HNO0O02 Tc2 9-9-2024 24,912 2
458 HNO003 Tcl 28-09-2024 25.368 2
459 HNO003 MO 28-09-2024 25.368 2
460 HNO003 M1 28-09-2024 25.368 2
461 HNO003 Tc2 28-09-2024 25.368 2
462 HNO04 Tcl 24-08-2024 24.528 2
463 HNO004 MO 24-08-2024 24.528 2
464 HNO04 M1 24-08-2024 24.528 2
465 HNO004 Tc2 24-08-2024 24.528 2
466 HNO005 Tcl 6-8-2024 24.096 2
467 HNO005 MO 6-8-2024 24.096 2
468 HNO005 Tc2 6-8-2024 24.096 2
469 HNO0O06 Tcl 4-10-2024 25.512 2
470 HNO006 MO 4-10-2024 25.512 2
471 HNOOQ7 Tcl 5-9-2024 24.816 2
472 HNO007 M1 5-9-2024 24.816 2
473 HNO007 Tc2 5-9-2024 24.816 2
474 HNOOQ7 Tcl 20-09-2024 25.176 2
475 HNO008 MO 20-09-2024 25.176 2
476 HNOO8 M1 20-09-2024 25.176 2
477 HNO008 Tc2 20-09-2024 25.176 2
478 HNOOQ9 Tcl 16-09-2024 25.080 2
479 HNO009 MO 16-09-2024 25.080 2
480 HNO009 Tc2 16-09-2024 25.080 2
481 HNO10 Tcl 16-08-2024 24.336 2
482 HNO010 MO 16-08-2024 24.336 2
483 HNO10 M1 16-08-2024 24.336 2
484 HNO10 Tc2 16-08-2024 24.336 2
485 HNO11 Tcl 30-08-2024 24.672 2
486 HNO11 MO 30-08-2024 24.672 2
487 HNO011 M1 30-08-2024 24.672 2
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488 HNO11 Tc2 30-08-2024 24.672 2
489 HNO012 Tcl 11-9-2024 24.960 2
490 HNO012 MO 11-9-2024 24.960 2
491 HNO012 M1 11-9-2024 24.960 2
492 HNO012 M1 11-9-2024 24.960 2
493 HNO013 Tcl 18-09-2024 25.128 2
494 HNO013 MO 18-09-2024 25.128 2
495 HNO013 M1 18-09-2024 25.128 2
496 HNO013 Tc2 18-09-2024 25.128 2
497 HNO005 M1 6-8-2024 24.096 2
498 HNO006 M1 4-10-2024 25.512 2
499 HNO0O06 Tc2 4-10-2024 25.512 2
500 HNO009 M1 16-09-2024 25.080 2
501 HNO012 MO 27-11-2021 504 1,5
502 HNO001 M1 20-09-2023 16.392 0,75
503 HNO0O1 M1 30-09-2023 240 1,5
504 HNO006 Tc2 2-10-2023 16.68 15
505 HNO008 Tcl 24-08-2023 15.744 1
506 HNO0O02 Tc2 14-04-2022 3.816 0,25
507 HNO008 Tc2 5-6-2023 13.524 0,25
508 HNO004 Tc2 30-04-2025 30.504 0,25
509 HNO001 Tc2 6-5-2023 13.104 1
510 HNO04 Tc2 12-4-2023 12.528 2
511 HNOO06 Tcl 10-11-2023 17.616 0,25
512 HNO006 Tc2 10-11-2023 17.616 0,25
513 HNO012 Tcl 9-1-2022 1.536 1
514 HNO012 Tcl 26-02-2022 1.152 0,417
515 HNO0O02 Tc2 10-4-2025 30.024 0,5
516 HNO009 Tc2 10-4-2025 30.024 0,5
517 HNO11 Tcl 4-4-2025 29.88 0,5
518 HNO0O02 MO 4-3-2023 11.592 0,75
519 HNO002 Tc2 4-3-2023 11.592 0,75
520 HNO004 M1 5-9-2023 16.032 1
521 HNO005 M1 6-9-2023 16.056 0,333
522 HNOOQ7 MO 6-9-2023 16.056 1
523 HNO009 Tc2 4-3-2023 11.692 1
524 HNO001 MO 11-3-2023 11.760 1
525 HNO0O02 Tcl 1-11-2023 17.400 3
526 HNO002 Tc2 10-12-2021 816 0,5
527 HNOO3 M1 16-04-2023 12.624 0,5
528 HNO003 M1 8-12-2023 5.664 0,5
529 HNO003 Tc2 8-4-2022 3.672 1
530 HNO003 Tc2 6-4-2023 3.624 0,75
531 HNO003 Tc2 22-02-2024 16.488 0,5

48




TT DPoan tau ‘I;(c;a Ngay xay ra sur cd Thoi giai;}%ﬁ‘;ﬁigizﬂ cdc lan p{lizihgé ia’nh
532 HNO004 M1 27-07-2022 6.312 0,75
533 HNO005 Tc2 31-05-2022 4.944 1,25
534 HNO006 M1 8-5-2023 13.152 0,25
535 HNO007 Tcl 14-04-2022 3.816 1,25
536 HNO007 Tc2 3-8-2022 6.480 0,833
537 HNO009 Tcl 20-12-2022 9.816 3
538 HNO013 MO 8-4-2023 12.432 1
539 HNO0O01 MO 4-4-2024 9.360 0,75
540 HNO001 MO 29-05-2024 1.320 0,75
541 HNO0O01 Tc2 15-07-2024 23.568 0,75
542 HNO003 M1 20-05-2024 3.936 0,5
543 HNO04 M1 1-4-2024 14.736 2
544 HNO004 M1 22-04-2024 504 0,5
545 HNO005 MO 27-05-2024 22.392 0,75
546 HNO006 Tcl 6-4-2024 21.168 1
547 HNOO06 Tcl 2-5-2024 624 0,5
548 HNO006 Tc2 29-05-2024 22.440 0,5
549 HNO007 MO 17-07-2024 23.616 15
550 HNO008 MO 23-05-2024 22.296 1
551 HNO013 MO 1-6-2024 10.080 0,75
552 HNO04 Tcl 16-04-2024 11.256 0,75
553 HNO001 MO 24-08-2024 24.528 2,5
554 HNO0O01 M1 14-09-2024 25.032 2
555 HNO002 Tcl 22-09-2024 7.824 1
556 HNO006 Tcl 30-10-2024 4.344 1
557 HNOOQ7 MO 17-10-2024 2.208 2
558 HNO007 MO 15-11-2024 696 2
559 HNO0O07 M1 24-09-2024 25.272 2
560 HNO008 MO 25-09-2024 3.000 8
561 HNO009 MO 7-8-2024 24.120 0,25
562 HNOOQ9 M1 7-8-2024 24.120 0,25
563 HNO001 MO 20-04-2025 5.736 0,75
564 HNO0O01 M1 20-04-2025 5.232 0,25
565 HNO002 Tcl 10-3-2025 4.056 1
566 HNO002 MO 23-04-2025 30.336 0,25
567 HNO0O06 Tcl 8-4-2025 3.840 1
568 HNO007 MO 19-04-2025 3.720 0,25
569 HNO007 MO 19-04-2025 3.720 0,25
570 HNO013 Tc2 8-4-2025 29.976 0,5
571 HNOOQ9 Tcl 25-10-2023 17.232 1,5
572 HNO009 Tcl 2-4-2024 3.840 1
573 HNO002 MO 25-06-2023 14.304 0,5
574 HNO04 Tcl 12-1-2022 8.904 0,75
575 HNO004 Tcl 3-1-2023 1.248 0,5
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576 HNO004 MO 21-11-2021 360 0,25
577 HNO008 MO 14-11-2022 8.952 0,5
578 HNO009 M1 15-03-2022 3.096 0,75
579 HNO10 MO 29-11-2022 9.312 0,75
580 HNO013 Tcl 23-08-2023 15.720 0,667
581 HNO002 M1 8-7-2024 23.400 0,5
582 HNO009 M1 2-4-2024 17.976 1
583 HNO0O01 M1 24-10-2024 25.992 0,25
584 HNO007 M1 22-08-2024 24.48 0,75
585 HNO010 Tc2 15-08-2024 24.312 0,75
586 HNO011 M1 9-8-2024 24.168 0,75
587 HNOO06 M1 6-9-2024 24.840 0,75
588 HNO004 Tcl 6-7-2023 14.568 0,5
589 HNO004 Tc2 19-03-2022 3.192 0,25
590 HNO006 Tcl 7-3-2023 11.664 0,75
591 HNOOQ7 Tcl 5-9-2023 16.032 0,333
592 HNO007 Tc2 14-07-2023 14.760 0,417
593 HNO007 Tc2 5-2-2024 19.704 0,5
594 HNO012 Tc2 10-5-2023 13.200 0,333
595 HNO012 Tc2 7-9-2023 2.880 0,333
596 HNO003 Tc2 11-4-2024 21.288 0,25
597 HNO008 Tcl 28-04-2024 21.696 0,5
598 HNO009 Tc2 26-06-2024 23.112 0,25
599 HNO004 Tcl 13-05-2024 7.488 0,5
600 HNO009 Tc2 4-11-2024 3.144 0,25
601 HNO11 Tcl 15-10-2024 25.776 0,25
602 HNO001 Tc2 7-12-2024 27.048 0,5
603 HNO004 Tcl 14-03-2025 7.320 0,5
604 HNO008 Tcl 22-04-2025 8.616 0,25
605 HNO012 Tc2 21-04-2025 14.208 0,25
606 HNO005 Tcl 14-12-2023 18.432 0,417
607 HNO008 Tc2 17-12-2022 9.744 0,417
608 HNO008 Tc2 4-8-2023 15.264 3
609 HNO008 Tc2 13-12-2023 18.408 0,25
610 HNO10 Tcl 11-5-2023 13.224 0,333
611 HNO11 Tcl 11-2-2022 2.328 0,75
612 HNO012 Tc2 3-12-2022 9.408 0,25
613 HNO13 Tc2 21-12-2023 18.600 0,25
614 HNO006 Tcl 23-05-2024 22.296 0,25
615 HNO11 Tcl 10-12-2022 9.576 1,25
616 HNO006 Tc2 18-06-2022 5.376 0,5
617 HNO003 Tc2 15-05-2023 13.320 0,5
618 HNO04 Tcl 13-12-2022 9.408 0,417
619 HNO004 Tc2 8-2-2023 11.016 0,75
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620 HNO005 Tc2 26-10-2023 17.256 0,5
621 HNO006 Tcl 23-05-2023 15.720 0,5
622 HNO007 Tcl 15-05-2023 13.320 0,833
623 HNO009 Tcl 21-11-2022 9.120 0,583
624 HNO010 Tcl 15-02-2024 19.944 0,333
625 HNO003 Tcl 24-06-2024 23.064 0,75
626 HNO004 Tc2 22-04-2024 10.536 0,75
627 HNO009 Tcl 2-5-2024 12.672 0,75
628 HNO009 Tc2 2-4-2024 21.072 1,25
629 HNO0O01 Tcl 30-08-2024 24.672 0,75
630 HNO001 Tc2 24-10-2024 25.992 0,5
631 HNOOQ7 Tcl 22-08-2024 11.160 0,5
632 HNO11 Tc2 20-08-2024 24.432 0,5
633 HNO002 Tcl 10-4-2025 30.024 0,75
634 HNO013 Tc2 22-01-2025 28.152 0,75
635 HNO0O01 Tc2 5-9-2022 7.272 0,833
636 HNO001 Tc2 27-03-2023 4.872 0,75
637 HNO002 Tcl 31-05-2023 13.704 0,5
638 HNO004 Tc2 23-03-2024 20.832 0,25
639 HNO005 Tcl 31-05-2023 13.704 0,417
640 HNO005 Tc2 18-05-2023 13.392 0,417
641 HNO006 Tcl 11-8-2023 15.432 0,333
642 HNOO06 Tc2 26-11-2022 9.240 0,25
643 HNO007 Tcl 30-05-2023 13.68 0,417
644 HNO009 Tcl 17-09-2022 7.560 0,25
645 HNO009 Tc2 26-12-2021 1.200 1
646 HNO009 Tc2 23-05-2022 3.552 1
647 HNOOQ9 Tc2 11-11-2022 4.128 0,25
648 HNO10 Tc2 11-11-2022 8.880 0,25
649 HNO11 Tc2 26-11-2021 480 0,25
650 HNO11 Tcl 20-05-2023 18.744 0,25
651 HNO012 Tcl 20-02-2022 2.544 0,25
652 HNO013 Tcl 25-05-2023 13.440 0,417
653 HNO007 Tc2 30-05-2023 13.680 0,417
654 HNOO8 Tc2 16-10-2024 25.800 0,25
655 HNO009 Tc2 30-09-2024 16.536 0,25
656 HNO012 Tcl 9-8-2024 21.624 0,25
657 HNO12 Tc2 15-08-2024 24.312 0,25
658 HNO006 Tcl 17-03-2025 14.016 0,25
659 HNO008 Tc2 9-1-2025 2.040 0,5
660 HNO003 Tc2 16-05-2023 9.720 0,417
661 HNO004 Tc2 22-02-2024 20.112 0,25
662 HNOOQ7 M1 19-10-2023 17.088 0,25
663 HNO009 MO 17-01-2024 19.248 0,25
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664 HNO009 M1 11-8-2023 15.432 0,417
665 HNO009 M1 30-12-2023 3.384 0,25
666 HNO010 MO 5-6-2023 13.824 0,25
667 HNO10 MO 1-3-2024 6.480 0,25
668 HNO010 Tc2 27-01-2024 19.488 0,25
669 HNO11 Tcl 22-03-2023 12.024 0,25
670 HNO011 M1 8-11-2023 10.272 0,25
671 HNO013 MO 4-9-2023 16.008 0,25
672 HNO003 Tc2 12-7-2024 10.152 0,25
673 HNO004 M1 29-07-2024 23.904 0,25
674 HNO004 Tc2 12-5-2024 1.920 0,25
675 HNO005 MO 4-6-2024 22.584 0,25
676 HNO005 MO 29-07-2024 1.320 0,25
677 HNOO06 Tcl 24-06-2024 23.064 0,25
678 HNO006 Tc2 8-5-2024 21.936 0,25
679 HNOOQ7 Tcl 16-07-2024 23.592 0,25
680 HNO007 MO 23-05-2024 22.296 0,25
681 HNO007 M1 24-05-2024 5.232 0,25
682 HNOOQ7 M1 27-07-2024 1.536 0,25
683 HNO007 Tc2 23-04-2024 21.576 0,25
684 HNOO8 Tcl 27-05-2024 22.392 0,25
685 HNO009 MO 31-07-2024 4.704 0,25
686 HNO009 M1 3-4-2024 2.280 0,25
687 HNOOQ9 M1 11-7-2024 2.376 0,25
688 HNO010 Tc2 31-07-2024 4.464 0,25
689 HNO11 MO 27-05-2024 22.392 0,25
690 HNO013 M1 3-7-2024 23.280 0,25
691 HNO0O02 MO 18-10-2024 25.848 0,25
692 HNO004 M1 9-9-2024 1.008 0,25
693 HNO005 Tc2 29-10-2024 26.112 0,25
694 HNOO06 Tc2 21-09-2024 3.264 0,25
695 HNO007 M1 21-09-2024 1.344 0,25
696 HNOOQ7 M1 19-10-2024 672 0,25
697 HNO008 M1 15-09-2024 25.056 0,25
698 HNO10 MO 17-10-2024 5.520 0,25
699 HNO10 Tc2 7-10-2024 1.632 0,25
700 HNO11 Tc2 5-8-2024 24.072 0,25
701 HNO13 M1 27-10-2024 5.616 0,25
702 HNO007 M1 24-12-2024 1.584 0,25
703 HNO009 MO 17-01-2025 4.080 0,25
704 HNO009 M1 19-12-2024 1.008 0,25
705 HNO009 M1 6-1-2025 432 0,25
706 HNO12 Tcl 7-12-2024 27.048 0,25
707 HNO012 M1 28-12-2024 27.552 0,25

52




TT DPoan tau ‘I;(c;a Ngay xay ra sur cd Thoi giai;jr;‘;ﬁigia cdc lan p{lizihgé ia’nh
708 HNO013 M1 11-12-2024 1.080 0,25
709 HNO013 M1 25-02-2025 1.824 0,25
710 HNO0O01 Tcl 20-05-2023 13.440 0,25
711 HNO001 M1 5-2-2024 19.704 0,417
712 HNO003 M1 5-8-2023 15.288 0,417
713 HNO004 MO 1-9-2023 15.936 0,25
714 HNO004 MO 2-9-2023 24 0,25
715 HNO004 MO 9-9-2023 168 0,25
716 HNO004 Tc2 9-4-2023 12.456 0,5
717 HNO010 Tcl 1-12-2022 9.360 0,25
718 HNO012 M1 4-8-2022 6.504 0,333
719 HNOOQ5 M1 13-07-2023 14.736 0,33
720 HNO001 Tcl 5-6-2024 9.168 0,25
721 HNO012 M1 22-05-2024 15.768 0,25
722 HNO008 M1 21-10-2024 25.920 0,25
723 HNO0O01 Tc2 24-10-2024 25.992 0,25
724 HNO001 Tcl 20-02-2022 2.544 0,5
725 HNO001 Tcl 13-05-2023 10.728 0,25
726 HNO0O01 Tc2 20-06-2022 5.424 0,5
727 HNO005 Tc2 27-07-2023 15.072 15
728 HNOO06 MO 22-01-2024 19.368 0,333
729 HNO006 Tc2 7-3-2023 11.664 0,5
730 HNOOQ7 Tcl 13-02-2022 2.376 0,75
731 HNOOQ7 Tcl 20-02-2022 0.168 0,75
732 HNO007 Tcl 21-08-2023 13.128 0,5
733 HNOOQ7 Tc2 11-8-2023 15.44 0,333
734 HNO010 Tc2 13-11-2021 0.168 0,5
735 HNO10 Tc2 10-3-2022 2.808 0,25
736 HNO11 Tcl 24-05-2022 4.776 15
737 HNO11 Tcl 26-09-2022 3.000 0,75
738 HNO11 Tcl 17-01-2024 11.472 0,75
739 HNO11 Tc2 28-06-2022 5.616 15
740 HNO11 Tc2 17-01-2024 13.632 0,75
741 HNO007 Tcl 16-04-2024 5.736 1
742 HNO0O02 Tcl 13-11-2024 26.472 0,25
743 HNOO3 Tcl 17-08-2024 24.360 0,25
744 HNO012 Tcl 21-04-2025 30.288 0,5
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Tan suat xay ra su ¢b ciia cac phan tir c6 sé lugng su ¢ 16n nhét trong ting phan
hé trén doan tau metro tuyén Cét Linh - Ha Dong trong khoang thoi gian tir khi bét dau
khai thac 06/11/2021 dén 30/4/2025 (42 thang) thé hién trong Bang 1.63.

Bang 1.63. Tan suat xay ra sy ¢b cta cac phan tir c6 s luong su ¢6 16n nhat
trong tirng phén hé

TT Dbi tuong S6 Thai gian Tan suat su ¢b
hrgng hoat dong
‘ su co
1 Eﬂggh tr PTL51 - Cua hong khoang |, 4y 3,5 nim 40,28571/ndm
42 thang 3,357143/théng
1.2060 ngay 0,111905/ngay
22.680 gio 0,006217/h
(6,217.10%)/h
2 | PhantirPT4.4.7 - Vandiéu chinhdocao | 95 3,5 nim 27,14286/nim
42 thang 2,261905/thang
1.2060 ngay 0,075397/ngay
22.680 gio 0,004189/h
(4,189.10%)/h
3 | Phan ta PT3.1.8 - B6 gom dong 86 3,5 nam 24,57143/nam
42 thang 2,047619/nam
1.2060 ngay 0,068254/ngay
22.680 gio 0,003792/h
(3,792.10%)/h
4 Eﬁgshm PT6.4.1- Chi¢u sang khoang 50 3.5 nam 14,2857 1/mam
42 thang 1,190476/thdng
1.2060 ngay 0,039683/ngay
22.680 gio 0,002205/h
(2,205.10%)/h
5 thf‘m tor PT6.2.1-T6 may dicu hoa toa 47 3.5 nam 13,42857/nam
khach
42 thang 1,119048/thang
1.2060 ngay 0,037302/ngay
22.680 gio 0,002072/h
(2,072.10%)/h
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Tan suat xay ra sy ¢ cua tong thé phuong tién va cac phan hé trén doan tau metro
tuyén Cat Linh - Ha Pong trong khoang thoi gian tir khi bat dau khai thac 06/11/2021
dén 30/4/2025 (42 thang) thé hién trong Bang 1.64.

Bang 1.64. Tan suat xay ra sy ¢ cua tong thé phuong tién va cac phan hé

TT Dbi tuong S6 luwong | Thoi gian hoat dong Tan suat sy ¢6
su ¢
1 | Tong thé phuong tién 746 3,5 nim 213,143/nam
42 thang 17,7619/thang
1.2060 ngay 0,56825/ngay
22.680 gid 0,03289/h (3,289.102)/h
2 | Phan hé than xe 172 3,5 nam 49,14286/nam
42 thang 4,09524/thang
1.2060 ngay 0,014262/ngay
22.680 gio 7,584.10%/h
3 | Phéan hé bo phan chay 0
4 | Phan hé truyén dong 135 3,5 nim 38,57413/nim
42 thang 3,214286/thang
1.2060 ngay 0,011194/ngay
22.680 gio 5,95238.10%/h
5 | Phan hé thiét bj ham 197 3,5 ndm 56,2857/nim
42 thang 46,90476/thang
1.2060 ngay 0,016335/ngay
22.680 gio 8,68607.10%/h
6 | Phan h¢ diéu khién 4 3,5 ndm 1,142857/nam
42 thang 0,095238/thang
1.2060 ngay 3,31675.10%/ngay
22.680 gio 1,763668.10*/h
7 | Phan hé thiét bj phu 238 3,5 nam 68/nim
42 thang 5,666666/thang
1.2060 ngay 0,019735/ngay
22.680 gio 0,01049/h;(1,049.102)/h
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PHU LUC 2

TONG HQP SO LIEU THONG KE VE HAO MON BANH XE CUA POAN TAU METRO TUYEN CAT LINH - HA PONG
TRONG QUA TRINH VAN HANH TREN TUYEN

Bang 2.1. Do mon [ I, mm] va cudng do hao mon mat lan banh xe [c, mm/10° km] cac doan tau tuyén Cat Linh - Ha Pong

Toa Truc s6 1 Truc s6 2 Truc s6 3 Truc sb 4
Doan tau Ngay km chay
Xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
Tcl 11/3/24 170843 45 2,634 45 2,634 44 2,575 4,5 2,634 4,7 2,751 4,6 2,693 45 2,634 44 2,575
MO 11/3/24 170843 45 2,634 4.8 2,810 4.8 2,810 4,6 2,693 4,6 2,693 4,6 2,693 4,7 2,751 4,6 2,693
HNOOL M1 11/3/24 170843 4,6 2,693 45 2,634 4,6 2,693 4,7 2,751 4.8 2,810 4,4 2,575 45 2,634 4.8 2,810
Tc2 11/3/24 170843 4.4 2,575 45 2,634 48 2,810 4,6 2,693 4,4 2,575 4,5 2,634 4,6 2,693 4.8 2,810
Tcl 2/3/24 216753 4,7 2,168 48 2,215 5 2,307 4,7 2,168 4,6 2,122 4,8 2,215 4.8 2,215 4.8 2,215
MO 2/3/24 216753 48 2,215 4,6 2,122 5 2,307 4,7 2,168 5 2,307 4,8 2,215 4.8 2,215 4,7 2,168
HN002 M1 2/3/24 216753 5,2 2,399 51 2,353 4,6 2,122 4,5 2,076 49 2,261 51 2,353 5 2,307 4,5 2,076
Tc2 2/3/24 216753 5 2,307 4.8 2,215 5 2,307 4,5 2,076 4,8 2,215 4,5 2,076 4,5 2,076 4,7 2,168
Tcl 8/3/24 210421 4,5 2,139 51 2,424 4,6 2,186 4,8 2,281 4,5 2,139 4.4 2,091 4,5 2,139 4,5 2,139
MO 8/3/24 210421 4.8 2,281 4,6 2,186 49 2,329 4,6 2,186 4,5 2,139 51 2,424 4,6 2,186 51 2,424
HN003 M1 8/3/24 210421 5 2,376 5 2,376 51 2,424 5 2,376 4,6 2,186 4,9 2,329 4,7 2,234 4,9 2,329
Tc2 8/3/24 210421 4,7 2,234 4,7 2,234 4.8 2,281 5 2,376 4,6 2,186 5 2,376 4,5 2,139 5 2,376
Tcl 20/3/24 214450 4,7 2,192 4,6 2,145 4,7 2,192 4,6 2,145 4,6 2,145 4,6 2,145 4,6 2,145 4,7 2,192
MO 20/3/24 214450 4,6 2,145 4,6 2,145 4,8 2,238 4,7 2,192 4,5 2,098 4,6 2,145 4,6 2,145 4,6 2,145
HINoo4 M1 20/3/24 214450 4,7 2,192 4,8 2,238 4,8 2,238 4,7 2,192 4,7 2,192 4,5 2,098 4,6 2,145 45 2,098
Tc2 20/3/24 214450 4,6 2,145 4,6 2,145 4,6 2,145 4,6 2,145 4,6 2,145 4,6 2,145 4,6 2,145 45 2,098
Tcl 22/3/24 209321 4,6 2,198 4,7 2,245 4,6 2,198 4,8 2,293 4,4 2,102 4,7 2,245 4,6 2,198 4,7 2,245
MO 22/3/24 209321 4,7 2,245 4,6 2,198 4,5 2,150 4,7 2,245 4,62 2,207 4,7 2,245 45 2,150 4,7 2,245
HINOOS M1 22/3/24 209321 45 2,150 4.8 2,293 4,6 2,198 4,5 2,150 4,6 2,198 45 2,150 4,6 2,198 44 2,102
Tc2 22/3/24 209321 5 2,389 5 2,389 4.8 2,293 4,4 2,102 4,5 2,150 45 2,150 45 2,150 45 2,150
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Toa True sb 1 Truc s6 2 Truc sb 3 Trucsb 4
Poan tau Ngay km chay
xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
Tcl 25/3/24 199672 58 2,905 55 2,755 55 2,755 57 2,855 55 2,755 55 2,755 53 2,654 5,5 2,755
MO 25/3/24 199672 57 2,855 58 2,905 5,6 2,805 5,6 2,805 5,6 2,805 5,7 2,855 5,8 2,905 5,6 2,805
FINOOS M1 25/3/24 199672 57 2,855 6 3,005 5,6 2,805 55 2,755 5,8 2,905 5,7 2,855 5,6 2,805 5,6 2,805
Tc2 25/3/24 199672 9,2 4,608 9,7 4,858 8,3 4,157 8 4,007 6,5 3,255 6 3,005 7 3,506 6,4 3,205
Tcl 4/3/24 215518 49 2,274 48 2,227 4.8 2,227 4,7 2,181 4,7 2,181 48 2,227 48 2,227 4,6 2,134
MO 4/3/24 215518 47 2,181 4,6 2,134 44 2,042 4,7 2,181 4,6 2,134 4,5 2,088 48 2,227 49 2,274
HINOO7 M1 4/3/24 215518 47 2,181 48 2,227 4,6 2,134 4,5 2,088 4,7 2,181 48 2,227 48 2,227 4,6 2,134
Tc2 4/3/24 215518 44 2,042 4,6 2,134 45 2,088 4,7 2,181 4,4 2,042 4,6 2,134 48 2,227 45 2,088
Tcl 15/3/24 221235 4.8 2,170 4,6 2,079 5 2,260 4,5 2,034 4,9 2,215 4,4 1,989 54 2,441 49 2,215
HNOOS MO 15/3/24 221235 52 2,350 4,5 2,034 5,6 2,531 4,6 2,079 4,6 2,079 5,8 2,622 4,8 2,170 44 1,989
M1 15/3/24 221235 4.8 2,170 44 1,989 49 2,215 4,7 2,124 4,4 1,989 4,5 2,034 5,9 2,667 55 2,486
Tc2 15/3/24 221235 5 2,260 45 2,034 45 2,034 4,8 2,170 4,8 2,170 4,5 2,034 52 2,350 55 2,486
Tcl 1/3/24 213919 4,7 2,197 44 2,057 45 2,104 4,7 2,197 4,8 2,244 4,4 2,057 4,5 2,104 44 2,057
MO 1/3/24 213919 4.8 2,244 45 2,104 45 2,104 4,7 2,197 4,5 2,104 4,3 2,010 4,5 2,104 4,2 1,963
FINOO9 M1 1/3/24 213919 45 2,104 42 1,963 44 2,057 4,8 2,244 4,3 2,010 4,5 2,104 4,5 2,104 4,7 2,197
Tc2 1/3/24 213919 44 2,057 45 2,104 4,6 2,150 4,8 2,244 4,4 2,057 4,4 2,057 42 1,963 43 2,010
Tcl 6/3/24 215765 4,6 2,132 45 2,086 4,6 2,132 4,7 2,178 4,6 2,132 4,5 2,086 45 2,086 4,6 2,132
MO 6/3/24 215765 47 2,178 47 2,178 4.8 2,225 4,6 2,132 4,6 2,132 45 2,086 48 2,225 4,6 2,132
HN0010 M1 6/3/24 215765 47 2,178 4.8 2,225 4,6 2,132 4,5 2,086 4,6 2,132 4,6 2,132 4,6 2,132 47 2,178
Tc2 6/3/24 215765 4,6 2,132 49 2,271 47 2,178 48 2,225 4,6 2,132 45 2,086 47 2,178 44 2,039
Tcl 2713124 231224 4.8 2,076 45 1,946 4,6 1,989 48 2,076 48 2,076 5 2,162 4,6 1,989 5 2,162
HNOOLL MO 2713124 231224 5,4 2,335 6,5 2,811 55 2,379 6 2,595 57 2,465 5,6 2,422 6 2,595 44 1,903
M1 2713124 231224 53 2,292 6,5 2,811 6 2,595 4,8 2,076 4,7 2,033 5 2,162 55 2,379 55 2,379
Tc2 2713124 231224 5 2,162 47 2,033 6 2,595 5 2,162 4,6 1,989 5,8 2,508 5 2,162 55 2,379
Tcl 18/3/24 216192 49 2,267 4.8 2,220 49 2,267 4,9 2,267 4,7 2,174 4,8 2,220 47 2,174 48 2,220
HNO0012 MO 18/3/24 216192 4.8 2,220 4.8 2,220 47 2,174 4,8 2,220 4,7 2,174 4,7 2,174 49 2,267 48 2,220
M1 18/3/24 216192 4.8 2,220 47 2,174 4.8 2,220 4,8 2,220 4,9 2,267 4,8 2,220 48 2,220 4,6 2,128

57




Toa True sb 1 Truc s6 2 Truc sb 3 Trucsb 4
Poan tau Ngay km chay
xe BXT c BXP c BXT © BXP © BXT c BXP c BXT c BXP c
Tc2 18/3/24 216192 4.8 2,220 4.8 2,220 4.8 2,220 4,8 2,220 4,8 2,220 4,8 2,220 47 2,174 47 2,174
Tcl 13/3/24 215620 4,6 2,133 4,6 2,133 47 2,180 47 2,180 4,6 2,133 4,6 2,133 4,5 2,087 4.4 2,041
MO 13/3/24 215620 4,5 2,087 47 2,180 4,6 2,133 4,6 2,133 47 2,180 47 2,180 47 2,180 4.8 2,226
HNOOL3 M1 13/3/24 215620 47 2,180 47 2,180 4,6 2,133 4,8 2,226 4,8 2,226 4,7 2,180 4,6 2,133 44 | 2,041
Tc2 13/3/24 215620 4,6 2,133 4,6 2,133 48 2,226 4,5 2,087 4,4 2,041 4,8 2,226 4,6 2,133 45 | 2,087
Bang 2.2. D6 mon [ |, mm] va cudng do hao mon go banh xe [c, mm/10° km] cac doan tau tuyén Cat Linh - Ha Pong
Toa Truc sb 1 Truc s6 2 Truc s6 3 Truc sb 4
Poan tau Ngay km chay
Xe BXT c BXP c BXT c BXP c BXT c BXP G BXT G BXP G
Tcl 11/3/24 170843 1,5 0,878 1,6 0,937 18 1,054 15 0,878 1,8 1,054 15 0,878c 1,6 0,937 15 0,878
MO 11/3/24 170843 1,6 0,937 1,6 0,937 14 0,819 15 0,878 1,6 0,937 14 0,819 15 0,878 15 0,878
HNoo1 M1 11/3/24 170843 1,7 0,995 1,6 0,937 1,6 0,937 15 0,878 1,6 0,937 1,6 0,937 1,6 0,937 15 0,878
Tc2 11/3/24 170843 1,6 0,937 1,8 1,054 15 0,878 1,6 0,937 1,6 0,937 15 0,878 1,6 0,937 1,7 0,995
Tcl 213124 216753 18 | 0830 | 1,7 | 0,784 18 0830 | 19 0,877 19 |0877 | 16 0,738 18 |0830 | 18 | 0,830
HNOO2 MO 213124 216753 18 | 0830 | 1,7 | 0,784 18 0830 | 16 | 0,738 19 |0877 | 16 0,738 18 |0830 | 16 | 0,738
M1 213124 216753 16 |0738 | 18 | 0,830 18 0830 | 19 0,877 15 | 0692 | 18 0,830 16 |0738 | 1,7 | 0,784
Tc2 213124 216753 18 | 083 | 19 | 0877 1,7 0784 | 18 | 0,830 18 [0830 | 1,6 0,738 15 | 0692 | 15 | 0,692
Tcl 8/3/24 210421 1,9 |0903 | 18 | 0,855 16 | 0760 | 1,7 0,808 1,9 [0903 | 15 0,713 18 | 0855 | 18 | 0,855
HNOO3 MO 8/3/24 210421 19 |0903 | 18 | 0,855 18 |085 | 19 0,903 1,7 (0808 | 1,8 0,855 16 | 0760 | 1,6 | 0,760
M1 8/3/24 210421 19 0,903 1,8 0,855 1,7 0,808 18 0,855 1,7 0,808 19 0,903 18 0,855 1,6 0,760
Tc2 8/3/24 210421 1,8 0,855 19 0,903 1,8 0,855 19 0,903 1,7 0,808 19 0,903 18 0,855 19 0,903
Tcl 20/3/24 214450 1,5 0,699 1,6 0,746 15 0,699 2 0,933 2 0,933 15 0,699 2 0,933 2 0,933
MO 20/3/24 214450 2 0,933 2 0,933 15 0,699 2 0,933 15 0,699 2 0,933 1,6 0,746 2 0,933
HNoo4 M1 20/3/24 214450 2 0,933 1,7 0,793 15 0,699 2 0,933 15 0,699 2 0,933 15 0,699 15 0,699
Tc2 20/3/24 214450 1,5 0,699 1,5 0,699 15 0,699 15 0,699 15 0,699 2 0,933 2 0,933 2 0,933
HNO005 Tcl 22/3/24 209321 1,9 |0908 | 15 | 0,717 19 |0908 | 19 0,908 15 | 0717 | 1,6 0,764 15 | 0717 | 15 | 0,717
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Toa True sb 1 Truc s6 2 Truc s6 3 Trucsb 4
Doan tau Ngay km chay
xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
MO 2213124 209321 1,7 0,812 1,8 0,860 1,8 0,860 1,8 0,860 1,8 0,860 1,5 0,717 1,7 0,812 1,8 0,860
M1 2213124 209321 1,8 0,860 1,5 0,717 1,8 0,860 2 0,955 1,7 0,812 1,8 0,860 1,5 0,717 1,5 0,717
Tc2 2213124 209321 1,8 0,860 1,5 0,717 1,8 0,860 1,8 0,860 1,5 0,717 1,6 0,764 1,7 0,812 1,8 0,860
Tcl 25/3/24 199672 15 0,751 1,6 0,801 1,5 0,751 1,8 0,901 1,6 0,801 1,6 0,801 1,6 0,801 1,8 0,901
MO 25/3/24 199672 15 0,751 15 0,751 1,6 0,801 1,5 0,751 1,4 0,701 1,5 0,751 1,5 0,751 1,5 0,751
HN0oS M1 25/3/24 199672 15 0,751 15 0,751 1,4 0,701 1,4 0,701 1,6 0,801 1,5 0,751 1,6 0,801 1,5 0,751
Tc2 25/3/24 199672 15 0,751 15 0,751 1,5 0,751 1,6 0,801 18 0,901 1,7 0,851 1,5 0,751 1,5 0,751
Tcl 4/3/24 215518 15 0,696 1,6 0,742 1,8 0,835 1,8 0,835 1,6 0,742 1,4 0,650 1,8 0,835 1,5 0,696
MO 4/3/24 215518 15 0,696 1,8 0,835 1,7 0,789 1,8 0,835 15 0,696 1,8 0,835 1,6 0,742 1,5 0,696
HINOO7 M1 4/3/24 215518 18 0,835 15 0,696 1,6 0,742 1,6 0,742 18 0,835 1,8 0,835 15 0,696 1,8 0,835
Tc2 4/3/24 215518 1,7 0,789 1,6 0,742 1,8 0,835 1,8 0,835 1,6 0,742 1,7 0,789 1,8 0,835 1,7 0,789
Tcl 15/3/24 221235 1,9 0,859 18 0,814 1,7 0,768 1,9 0,859 1,9 0,859 1,7 0,768 1,7 0,768 1,5 0,678
HNOOS MO 15/3/24 221235 1,9 0,859 18 0,814 1,6 0,723 1,6 0,723 1,7 0,768 1,7 0,768 1,9 0,859 1,9 0,859
M1 15/3/24 221235 18 0,814 1,9 0,859 15 0,678 1,6 0,723 18 0,814 1,7 0,768 1,6 0,723 1,7 0,768
Tc2 15/3/24 221235 15 0,678 1,9 0,859 1,8 0,814 1,7 0,768 1,9 0,859 1,8 0,814 1,8 0,814 1,7 0,768
Tcl 1/3/24 213919 1,9 0,888 1,9 0,888 1,9 0,888 1,8 0,841 1,7 0,795 1,9 0,888 1,8 0,841 1,7 0,795
MO 1/3/24 213919 1,9 0,888 1,8 0,841 1,9 0,888 1,8 0,841 1,9 0,888 1,9 0,888 1,8 0,841 1,9 0,888
HINO09 M1 1/3/24 213919 1,8 0,841 1,9 0,888 1,9 0,888 1,8 0,841 1,9 0,888 1,8 0,841 1,6 0,748 1,7 0,795
Tc2 1/3/24 213919 1,7 0,795 1,7 0,795 1,5 0,701 1,6 0,748 1,7 0,795 1,8 0,841 1,8 0,841 1,7 0,795
Tcl 6/3/24 215765 1,9 0,881 1,8 0,834 1,8 0,834 1,9 0,881 1,8 0,834 1,9 0,881 1,9 0,881 1,8 0,834
MO 6/3/24 215765 1,9 0,881 1,9 0,881 1,9 0,881 1,6 0,742 1,8 0,834 1,7 0,788 1,8 0,834 1,7 0,788
HINOOL0 M1 6/3/24 215765 1,7 0,788 18 0,834 1,9 0,881 1,8 0,834 18 0,834 1,7 0,788 1,9 0,881 1,8 0,834
Tc2 6/3/24 215765 18 0,834 1,9 0,881 1,8 0,834 1,9 0,881 1,9 0,881 1,8 0,834 1,7 0,788 1,8 0,834
Tcl 2713124 231224 18 0,778 1,9 0,822 1,8 0,778 1,6 0,692 18 0,778 1,7 0,735 1,7 0,735 1,8 0,778
MO 2713124 231224 1,9 0,822 18 0,778 1,8 0,778 1,9 0,822 1,9 0,822 1,8 0,778 1,9 0,822 1,8 0,778
HNOOLL M1 2713124 231224 1,9 0,822 18 0,778 1,6 0,692 1,7 0,735 18 0,778 1,8 0,778 1,9 0,822 1,6 0,692
Tc2 2713124 231224 18 0,778 18 0,778 1,8 0,778 1,9 0,822 18 0,778 1,9 0,822 1,8 0,778 1,9 0,822
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Toa True sb 1 Truc s6 2 Truc s6 3 Trucsb 4
Doan tau Ngay km chay
xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
Tcl 18/3/24 216192 1,8 0,833 1,9 0,879 1,8 0,833 1,7 0,786 1,9 0,879 1,8 0,833 1,8 0,833 1,8 0,833
MO 18/3/24 216192 1,9 0,879 1,8 0,833 1,9 0,879 1,8 0,833 1,9 0,879 1,9 0,879 1,8 0,833 1,9 0,879
FINOOL2 M1 18/3/24 216192 1,9 0,879 1,8 0,833 1,9 0,879 1,8 0,833 1,9 0,879 1,8 0,833 1,8 0,833 1,9 0,879
Tc2 18/3/24 216192 18 0,833 1,8 0,833 1,9 0,879 1,8 0,833 1,9 0,879 1,8 0,833 1,9 0,879 1,8 0,833
Tcl 13/3/24 215620 1,7 0,788 1,8 0,835 1,6 0,742 1,6 0,742 1,7 0,788 1,6 0,742 1,6 0,742 1,8 0,835
MO 13/3/24 215620 1,7 0,788 1,7 0,788 1,6 0,742 1,8 0,835 1,6 0,742 1,7 0,788 1,6 0,742 1,6 0,742
HNOOL3 M1 13/3/24 215620 18 0,835 1,4 0,649 1,5 0,696 1,8 0,835 1,6 0,742 1,6 0,742 1,7 0,788 1,8 0,835
Tc2 13/3/24 215620 1,8 0,835 1,6 0,742 1,7 0,788 1,8 0,835 1,9 0,881 1,9 0,881 1,7 0,788 1,6 0,742

Bang 2.3. P9 gia tang [ |, mm] va cuong d6 gia tang chiéu cao go banh xe [c,

mm/10° km] cac doan tau tuyén Cat Linh - Ha Pong

Toa Truc sd 1 Truc s6 2 Truc s6 3 Truc sb 4
Poan tau Ngay km chay
Xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
Tcl 11/3/24 170843 1,7 0,995 1,7 0,995 15 0,878 1,6 0,937 1,7 0,995 15 0,878 15 0,878 1,7 0,995
HNOOL MO 11/3/24 170843 1,4 0,819 1,6 0,937 15 0,878 1,6 0,937 17 0,995 15 0,878 13 0,761 15 0,878
M1 11/3/24 170843 15 0,878 1,6 0,937 15 0,878 1,4 0,819 17 0,995 15 0,878 1,6 0,937 15 0,878
Tc2 11/3/24 170843 2 1,171 1,3 0,761 1,6 0,937 1,6 0,937 2 1,171 1,2 0,702 1,4 0,819 15 0,878
Tcl 2/3/24 216753 1,2 0,554 15 0,692 1,4 0,646 15 0,692 11 0,507 15 0,692 1,2 0,554 1,3 0,600
HNGO2 MO 2/3/24 216753 1,6 0,738 15 0,692 15 0,692 1,4 0,646 1,2 0,554 15 0,692 13 0,600 1,4 0,646
M1 2/3/24 216753 15 0,692 1,6 0,738 1,3 0,600 15 0,692 15 0,692 1,4 0,646 1,2 0,554 15 0,692
Tc2 2/3/24 216753 1,6 0,738 15 0,692 1,3 0,600 15 0,692 15 0,692 1,4 0,646 1,4 0,646 1,3 0,600
Tcl 8/3/24 210421 1,2 0,570 1,2 0,570 1,4 0,665 1,3 0,618 13 0,618 15 0,713 1,2 0,570 1,4 0,665
MO 8/3/24 210421 11 0,523 15 0,713 1,2 0,570 1,2 0,570 1,4 0,665 15 0,713 1,2 0,570 1,3 0,618
FINOO3 M1 8/3/24 210421 1,3 0,618 1,4 0,665 1,4 0,665 1,4 0,665 15 0,713 15 0,713 1,4 0,665 15 0,713
Tc2 8/3/24 210421 1,3 0,618 1,3 0,618 1,3 0,618 1,2 0,570 1,4 0,665 1,3 0,618 15 0,713 1,2 0,570
Tcl 20/3/24 214450 1,7 0,793 1,6 0,746 1,4 0,653 15 0,699 1,4 0,653 1,5 0,699 15 0,699 1,2 0,560
HINO04 MO 20/3/24 214450 1,7 0,793 1,8 0,839 1,7 0,793 1,5 0,699 1,6 0,746 1,5 0,699 1,6 0,746 1,5 0,699
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Toa Trucsb 1 Truc s6 2 Truc s6 3 Trucsb 4
Doan tau Ngay km chay
xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
M1 20/3/24 214450 1,5 0,699 1,5 0,699 1,4 0,653 1,6 0,746 1,4 0,653 15 0,699 1,5 0,699 1,4 0,653
Tc2 20/3/24 214450 1,6 0,746 1,7 0,793 1,6 0,746 1,5 0,699 1,6 0,746 1,7 0,793 1,8 0,839 1,6 0,746
Tcl 2213124 209321 1,5 0,717 1,4 0,669 1,6 0,764 1,7 0,812 15 0,717 1,2 0,573 1,5 0,717 1,6 0,764
MO 22/3/24 209321 15 0,717 15 0,717 1,3 0,621 1,4 0,669 1,5 0,717 1,6 0,764 1,5 0,717 1,4 0,669
HINOOS M1 22/3/24 209321 1,3 0,621 15 0,717 1,6 0,764 15 0,717 1,4 0,669 1,3 0,621 1,5 0,717 1,6 0,764
Tc2 22/3/24 209321 15 0,717 15 0,717 1,6 0,764 15 0,717 1,4 0,669 13 0,621 1,5 0,717 1,6 0,764
Tcl 25/3/24 199672 1,2 0,601 1,3 0,651 15 0,751 1,3 0,651 1,3 0,651 1,4 0,701 1,5 0,751 1,4 0,701
MO 25/3/24 199672 15 0,751 15 0,751 1,4 0,701 1,2 0,601 1,2 0,601 1,3 0,651 1,3 0,651 15 0,751
HNO0S M1 25/3/24 199672 15 0,751 15 0,751 1,3 0,651 15 0,751 1,4 0,701 15 0,751 1,3 0,651 15 0,751
Tc2 25/3/24 199672 1,2 0,601 1,2 0,601 13 0,651 1,2 0,601 1,2 0,601 15 0,751 1,2 0,601 11 0,551
Tcl 4/3/24 215518 15 0,696 13 0,603 1,2 0,557 13 0,603 1,5 0,696 13 0,603 1,5 0,696 13 0,603
HNOO7 MO 4/3/24 215518 13 0,603 15 0,696 1,4 0,650 15 0,696 1,4 0,650 1,4 0,650 1,4 0,650 13 0,603
M1 4/3/24 215518 13 0,603 1,2 0,557 13 0,603 13 0,603 1,3 0,603 1,4 0,650 1,3 0,603 13 0,603
Tc2 4/3/24 215518 1,4 0,650 13 0,603 13 0,603 14 0,650 1,4 0,650 1,4 0,650 1,3 0,603 1,4 0,650
Tcl 15/3/24 221235 11 0,497 1,4 0,633 13 0,588 15 0,678 1,5 0,678 1,4 0,633 1,3 0,588 15 0,678
MO 15/3/24 221235 1,4 0,633 15 0,678 1,3 0,588 1,2 0,542 11 0,497 1,3 0,588 1,3 0,588 1,4 0,633
FINOOS M1 15/3/24 221235 1,3 0,588 1,3 0,588 1,4 0,633 1,3 0,588 1,2 0,542 15 0,678 1,5 0,678 1,2 0,542
Tc2 15/3/24 221235 15 0,678 1,4 0,633 1,3 0,588 1,3 0,588 1,2 0,542 1,2 0,542 1,3 0,588 1,3 0,588
Tcl 1/3/24 213919 11 0,514 15 0,701 1,2 0,561 1,3 0,608 1,3 0,608 15 0,701 11 0,514 15 0,701
MO 1/3/24 213919 1,2 0,561 15 0,701 1,2 0,561 15 0,701 1,2 0,561 15 0,701 1,2 0,561 1,2 0,561
FINOO9 M1 1/3/24 213919 1,3 0,608 1,3 0,608 1,3 0,608 15 0,701 1,5 0,701 1,4 0,654 1,4 0,654 1,4 0,654
Tc2 1/3/24 213919 1,2 0,561 13 0,608 13 0,608 15 0,701 11 0,514 13 0,608 1,3 0,608 13 0,608
Tcl 6/3/24 215765 15 0,695 1,6 0,742 15 0,695 1,4 0,649 1,3 0,603 1,6 0,742 1,5 0,695 15 0,695
HNOO10 MO 6/3/24 215765 1,6 0,742 15 0,695 13 0,603 1,6 0,742 1,5 0,695 15 0,695 1,2 0,556 1,6 0,742
M1 6/3/24 215765 1,6 0,742 13 0,603 15 0,695 1,6 0,742 1,5 0,695 1,4 0,649 1,6 0,742 15 0,695
Tc2 6/3/24 215765 15 0,695 1,6 0,742 15 0,695 1,6 0,742 1,5 0,695 1,4 0,649 1,5 0,695 1,6 0,742
HNO0011 Tcl 2713124 231224 1,2 0,519 1,4 0,605 13 0,562 13 0,562 1,5 0,649 1,4 0,605 1,3 0,562 13 0,562
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Toa Truc s6 1 Truc s6 2 Truc s6 3 Trucsb 4
Doan tau Ngay km chay
xe BXT c BXP c BXT c BXP c BXT c BXP c BXT c BXP c
MO 2713124 231224 11 0,476 11 0,476 1,3 0,562 1,4 0,605 1,3 0,562 1,2 0,519 1,4 0,605 1,6 0,692
M1 2713124 231224 1,2 0,519 1,2 0,519 1,3 0,562 1,4 0,605 1,4 0,605 15 0,649 11 0,476 15 0,649
Tc2 2713124 231224 1,5 0,649 1,4 0,605 11 0,476 1,2 0,519 1,3 0,562 15 0,649 1,3 0,562 1,4 0,605
Tcl 18/3/24 216192 1,2 0,555 1,2 0,555 1,4 0,648 15 0,694 1,2 0,555 1,3 0,601 1,1 0,509 1,3 0,601
MO 18/3/24 216192 1,2 0,555 1,3 0,601 1,4 0,648 1,2 0,555 1,2 0,555 1,2 0,555 1,4 0,648 1,2 0,555
HN0012 M1 18/3/24 216192 15 0,694 1,4 0,648 1,3 0,601 1,4 0,648 1,5 0,694 1,2 0,555 1,1 0,509 1,2 0,555
Tc2 18/3/24 216192 1,2 0,555 1,3 0,601 11 0,509 1,4 0,648 1,5 0,694 1,4 0,648 1,3 0,601 13 0,601
Tcl 13/3/24 215620 1,4 0,649 1,3 0,603 1,7 0,788 1,7 0,788 1,5 0,696 1,4 0,649 1,5 0,696 1,6 0,742
MO 13/3/24 215620 1,4 0,649 1,4 0,649 1,3 0,603 15 0,696 1,4 0,649 1,4 0,649 1,5 0,696 1,6 0,742
HINOOL3 M1 13/3/24 215620 15 0,696 1,4 0,649 1,4 0,649 15 0,696 1,6 0,742 15 0,696 1,4 0,649 14 0,649
Tc2 13/3/24 215620 1,4 0,649 1,4 0,649 13 0,603 14 0,649 1,6 0,742 1,4 0,649 1,6 0,742 15 0,696
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CAC GIAO DIEN CHINH VA MA NGUON CUA PHAN MEM PANH GIA
PO TIN CAY, TINH SAN SANG, KHA NANG BAO DUONG VA AN TOAN
CUA PHUONG TIEN PUONG SAT PO THI TUYEN CAT LINH - HA PONG

PHU LUC 3

3.1. CAC GIAO DIEN CHINH CUA PHAN MEM

3.1.1. Giao dién toéng quat ctia phwong tién, cac phan hé, cac tiéu phan hé va

cac phan tir

Giao dién téng quat cua phuong tién, cac phan hé, cac tiéu phan hé va cac phan

ttr thé hién trén cac Hinh 3.1 - 3.6.

& RAMS

PHAN MEM PANH GIA PO TIN CAY VA AN TOAN CUA PHUONG TIEN PUONG SAT PO THI

| ==y TUYEN CAT LINH - HA PONG
1
" Phwong tién ]l
| 1. Phin hé thin xe |
1.1. Thin tau va trang tri
ndi that
| 1.1.1. Thiin tau |
| 1.1.2. Trang tri i that |
1.2. Thiét bi duéng
Xuyén suot
1.2.1. Thiét bi dwong
xuyén sudt
1.3. Thiét bi méc tau
va giam xoc
1.3.1. Thiét bi moc ndi
ban ty ddng
1.3.2. Thiét bi méc ndi
ban vinh ciru kém
ong long
1.3.3. Thiét bi moc ndi
ban vinh citu kem
b giam xoc
1.3.4. Thiét bj méc ndi
ban tr ddng
trung gian
1.4. Hé thong cia
thoat hiém khin cap
1.4.1. Cita thoat hiém
khin cip
1.4.2. Thang theat hiém |
1.5. Hé thong cira héng
khoang khich
1.5.1. HE thing cira héng
khoang khich
1.6. HE thong cita héng
buong lai
1.6.1. Hé thing cira hong
buong lai
©2024 /
Do Dirc Tuin
Nguyén Dirc Toan

Hinh 3.1. Giao dién phan hé than xe
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TUYEN CAT LINH - HA PONG

- X

PHAN MEM PANH GIA PQ TIN CAY VA AN TOAN CUA PHUONG TIEN BUONG SAT PO THI

| 2. Phiin hé b phin chay |

| 2.1. Gia chuyén hwéng |

2.1.1. Khung gii
2.1.2. Cip banh xe
2.1.3. Ti hop diu truc
2.1.4. Hé 1 xo hép truc
2.1.5. Hé Ib xo trung wong
2.1.6. Thiét bi kéo dan

2.1.7. Linh kién him
¢ ban

2.1.8. Hép banh ring

2.1.9. Khép néi truc

B

2.1.10. Ang ten bj phat dap
va bo phin gat bd
chwong ngai viit

2.1.11. Bé ldp d@it by

2.1.12. Cap, quang an toan
2.1.13. Cam bién thc dd

©2024
Do D Tudn
Nguyén Dirc Toan

& RAMS

P

Hinh 3.2. Giao dién phan hé b phan chay

TUYEN CAT LINH - HA BONG

- X

PHAN MEM PANH GIA DO TIN CAY VA AN TOAN CUA PHUONG TIEN DUONG SAT PO THI

| 3. Phiin hé truyén djng |

3.1. Hé thing kéo din
va phanh dién

3.1.1. Ta dién cao ap
loai TPQS6L

3.1.2. B bién tin

Ikéo din loai TCN33H

3.1.3. Hop dién tré phanh
Toai TR8074

3.1.4. B dién khing
loc song loai
LEDG-2x420A-5mH-A

3.1.5. Ta cdu chi thanh cii
loai TPK79F
3.1.6. Tii miy cit nhanh
thanh cii TDG3C

3.1.7. Bb diéu khién lai tau

loai $353CC.028

3.1.8. B{ gom dong

3.1.9. Déng cv kéo din
khéng dong bd
loai YQ-190-21

3.1.10. Thiét bi tiép @it

©2024
Do Birc Tudn
Nguyén Piec Toan

—

Hinh 3.3. Giao dién phan hé truyén dong
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TUYEN CAT LINH - HA PONG

- X

PHAN MEM PANH GIA PO TIN CAY VA AN TOAN CUA PHUONG TIEN PUONG SAT PO THI

| 4. Phin hé thiée bj ham |

4.1.3. Bj phin
diéu khién him

4.1.4. Két ciu
mé dun him

4.1.5. Van xé gio

4.1.7. Van diéu chinh
o cao

4.1.8. Van chénh léch
ap suit

4.1.9. B§ phin him gude

4.1.10. Khéa van thoat khi

kiéu cik';p diém dién

2024
D6 Pire Tuin
Nguyén Pirc Toan

& RAMS

9

4.1.11. Diu cudi bao vé
h¢ thong ham, ong mém

4.1.12. Van nha ham

4.1.13. Péng hé

do ap suit kim d6i

‘#

4.1.14. Lo xo khéng khi

4.1.15. Bé loc bui

TUYEN CAT LINH - HA PONG

Hinh 3.4. Giao dién phan hé thiét bi ham

- X

PHAN MEM PANH GIA PO TIN CAY VA AN TOAN CUA PHUONG TIEN PUOGNG SAT PO THI

2024
Db Pire Tudn
Nguyén Dikc Toan

| 5. Phin né diéu knién |

| 5.1. Diéu khién va giam sﬁtl

5.1.1. B4 hién thi HMI

5.1.2. Module Ip tin hiéu

i

VCMe

u.
&
2
2
E
&
&
g
2

5.1.4. Module ra/vao
Digital DXMel,2

5.1.5. Module vao Digital
DIMel,2

5.1.6. Module ghi nhé&
EDRM

5.1.7. Module vao/ra
Analog AXMe

5.1.8. B{ hién thi MMI

5.1.9. Nt 4n tin higu

5.1.10. Module tin hiéu

L

Hinh 3.5. Giao dién phan hé diéu khién
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& RAMS

N CAT LINH - HA DPONG

PHAN MEM DANH GIA PO TIN CAY VA AN TOAN CUA PHUONG TIEN PUONG SAT PO THI

|_| | 6. Phin heé thiét bi phu |

h
6.1.2. T cao ap phu tro
6.1.3. Tii cp dién mé réng
6.1.4. Ti ciu dao tiép @it
6.1.5. Ac quy

6.1.6. B{ nghich hru
théng gio khan cip

Nguidn dién pl
(5IV)

6.2.2. B théng gio
budng lai

6.2.3. Quat gi6 hwéng tim

6.2.4. Thiét bi bio vé

an toan

6.3. He thing dién butng l;iil

6.3.1. Ban lai tau
6.3.2. Ta diéu khién
6.3.3. Ta tong hop
6.3.4. Man hinh bén rai
6.3.5. Man hinh bén phai
6.3.6. Dén chiéu trwe

6.3.7. Bd gat nedc

HE thong dié
khoang khach

6.5. Hé théng phat thanh
doan tau

6.4.1. Chiéu sang
khoang khach

6.4.2. Thiét bi hé théng
phit thanh toa xe

6.4.3. Pen bao phia
ngoai toa xe

T
Commmm ]
||
[ |
[ |

6.4.4. Thiét bi dau ndi
diéu hoa

6.4.5. Tii diéu khién dién

6.4.6. Ta diéu khién
6.4.6. Tia diéu khién
diéu hoa

6.5.1. Té hop thiée bi

hé théng

6.5.2. Déu ndi dién

6.6.2. Két ciiu co bin

6.6.3. Miy chinh
6.6.4. Hop diéu khién

6.6.5. Ang ten

©2024
B Duc Tufn
Nguyén Bire Toan
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2

Hinh 3.6. Giao dién phan hé thiét bj phu
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3.1.2. Giao dién tong quat tinh toan cac chi tiéu dd tin cay, tinh sin sang, kha
niing bio dudng va an toan ciia phwong tién, cac phan hé, cac tiéu phan hé va cac
phan tir

Giao dién tong quat tinh toan cac chi tiéu do tin cay, tinh sin sang, kha ning bao
dudng va an toan cta phuong tién, cac phan hé, cac tiéu phan hé va céc phan ti thé hién
trén cac Hinh 3.7 - 3.18.

2 - x

S liéu Poan tau Toa xe Thai gian Chike ning

! PHUONG TIEN

Cic chi tiéu danh gia @ tin ciy
Théi gian lam viéc trung binh ET,) W)
Théi gian phuc hoi trung binh E(1) ()
Cuwong 4§ hong . (1/h)
Cuong 46 phuc hoi p_ (1/h)
Hé sb sdn sang S,
HE 56 khéng sin sing K,
Ham sin sang 5.1 S D6 thi 5,0

Ham khéng sin sang K(1) [ Do thi K (1)

Hinh 3.7. Giao dién tinh toan d9 tin cdy, tinh san sang, kha ning bao dudng
ctia hé thong (phuong tién)

2 - X

Sii liéu Poan tau Toa xe Théigian Chikc ning
' PHUONG TIEN

P tin ciiy -llHDill-l Trang thai giéi han
Cic chi tiéu dinh gia vé an toan
Tiing si nguwoi chét Tong so tai nan

. ) dldc biét nghiém trong (mikc 1)
Tong so ngwdi

bi theong ning Tén suit tai nan

FR L ddc biét nghiém trong (1/h)
Tong so ngwoi - :
bi thwong nhe Tong s6 tai nan

T;ling thiét hai ”ft ugh‘mm trong (mikc 2)
tai san (triéu dong) Tan suat tai nan
rit nghiém trong (1/h)
T;ﬁng s tai nan
nghiém trong (mic 3)
Tin suit tai nan
nghiém trong (1/h)
T;ﬁng 56 tai nan
it nghiém trong (mikc 4)
Tin suit tai nan
it nghiém trong (1/h)
T'-l‘mg 56 tai nan
khéng nghiém trong (mikc 5)
Tin sufit tai nan
khéng nghiém trong (1/h)

Hinh 3.8. Giao dién tinh toan vé an toan ctia hé théng (phuong tién)
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] - X

S$6 lieu Poan tau Toa xe Thoigian Chikc ning

‘ PHUGNG TIEN

PG tin ciy An roan | Irang thai giéi b

iy - (1/h) p -
"y '1(1)= (1/h) P;l)=
Ay _51)= (1/h) o P5(2)=
ng Y= (1/h) =5 _— P,
i .?(J)= (Uh) thiin xe -,rm.gn ding P9(4)=
= (1/h) P, ®-
iy oY= (1) P, ©-
Ho .1(4)= (1/h)

iy .11(s)= (1/h) § 5 ~ _—

T _n= (L) |_thiét bi phy ) 1 e

i = am) :

My 0= m

Phin h¢

diéu khién

Hinh 3.9. Giao dién tinh toan trang thai gii han ctia hé thong (phuong tién)

o - X

S6 litu Poin tau Toa xe Théigian Chikc ning
Q% 1. PHAN HE THAN XE

An toan

Cic chi tiéu danh gia d@d tin ciy
Théi gian lam viée trung binh E(T, s] (h)

Théi gian phuc héi trung binh E(r) ()

Cuwimg @ héng i._ (1/h)

Cuwimg d9 phuc hdi p_ (1/h)

Hé sb san sang S,

Hé sb khong san sang K,

Ham siin sang S (t) S D6 thi 5.(0)

Ham khéng sin sing K_(t) i Do thi K (0)

Hinh 3.10. Giao dién tinh todn d9 tin ciy, tinh sin sang, kha ning bao dudng

cua phan hé
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L] - X

S6 liéu Poin tiu Toa xe Théigian Chic ning

1. PHAN HE THAN XE

Cac chi tiéu danh gid vé an toan
Téng s6 ngwdi chét T{?ng.iﬁ tai B .
. i dac biét nghiém trong (mikc 1)
Tong so ngwoi . i
bi thwong ning Tan sudt tai nan
A L dic biét nghiém trong (1/h)
Tong so ngwoi s P
bi thwong nhe Téng sé tai nan
T{'_ing thiét hai ratl: ngh'lem trong (mic 2)
tai san (triéu dong) Tan suat tai nan
rit nghiém trong (1/h)
T{'_ing s6 tai nan
nghiém trong (mic 3)
Tin suiit tai nan
nghiém trong (1/h)
T{'_ing 56 tai nan
it nghiém trong (mic 4)
Tén suit tai nan
it nghiém trong (1/h)
T{'-ing sb tai nan
khong nghiém trong (mic 5)
Tin suiit tai nan
khong nghiém trong (1/h)

Hinh 3.11. Giao dién tinh toan vé an toan ctia phan hé

& - >

S litu Poan tiu Toa xe Théigian Chikc ning
Q 1.1. THAN TAU VA TRANG TRi NOI THAT

An toan

Cic chi tiéu danh gia 46 tin ciy
Théi gian lam viéce trung binh E(Ts] (h)

Thé#i gian phuc héi trung binh E(r) ()

Cuimg 9 héng 4, (1/h)

Cuing d§ phuc hii p (1/h)

Hé sb sin sing S,

Hg sb khong sin sang K_

Ham sin sing S0 S Dé thi S0

Ham khéng sin sing K (1) K D6 thi K (1)

Hinh 3.12. Giao dién tinh todn d9 tin cay, tinh sin sang, kha ning bao dudng
ctia tiéu phan hé
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S6 liéu Poin taiu Toa xe Théigian Chikc ning

1.1. THAN TAU VA TRANG TRi NOI THAT

Cic chi tiéu danh gia vé an toan

Téng s6 ngwdi chét Téng sb tai nan
¢ diic biét nghiém trong (mic 1)

Ti'_ing sé ngwoi N 5
bi throng ning Tin suit tai nan
P L diic biét nghiém trong (1/h)
Tong so nguwoi P
bi thwong nhe Tong so tai nan

Téng thiét hai rit nghiém trong (miec 2)

tai san (triéu dong) TS].I suit tai nan
rit nghiém trong (1/h)
T{'_ing s tai nan
nghiém trong (mkc 3)
Tin suit tai nan
nghiém trong (1/h)
T{'_ing 56 tai nan
it nghiém trong (mc 4)
Tén suit tai nan
it nghiém trong (1/h)
Ti'_ing 56 tai nan
khing nghiém trong (mic 5)
Tén suét tai nan
khong nghiém trong (1/h)

Hinh 3.13. Giao dién tinh toan vé an toan cta tiéu phan hé

-] — X

S liéu Poan tau Toa xe Thoigian Chikc ning

1.1.1. THAN TAU

S lidu Cic chi tiéu dinh gia @ tin ciy
i} S lidu Poan tau Toa xe Ngiy t (h) T (h)

Thai gian lam viéc trung binh giita
cac lan héng a, (h)

Théi gian phuc héi trung binh a_ (h)
Cwing @ héng . (1/h)

Cwing d5 phuc hi p (1/h)

Hé so sian sang S

Hé s6 khing sin sang K

m ) Thém
S0 liéu Trén tuyén Ham mit d§ phin bd xic suiit thi —

: ’ % Xéa gian lam viéc gitta cac Iin héng f(t) T Do thi f(r)
Doin tau HN001
Toa xe Tcl Sita Ham mit @ phin bé xac suit thei T Dé thi (1)

gian phuc hoi f(1)
Ngay 25082024 =
B Lwu Ham sin sing S(t) S Da thi ()

Théi gian lam viée t (h)
Thii gian phyc héi T () Huy Ham khéng sin sang K(t) [ Do thi K(t)

Khéng c6 56 ligu ndo trong bang

Hinh 0.14. Giao dién tinh todn d9 tin ciy, tinh sin sang, kha ning bao dudng

cua phan t
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%

S6 liéu Doan tau Toa xe Théigian Chirc ning

1.1.1. THAN TAU

So liéu
. S6 S6 ngwoi | So ngwoi | Thiét hai | Mirc @
D So liéu Doan tau | Toa xe Ngay ngwii | bi theong | bi thwong tai sin | nghiém
chét ning nhe (triéu dong)| trong
ji So ngwoi chét &) Thém

Cac chi tiéu danh gia vé an toan
Téng s6 ngui chét
Tl;iug 56 ngwei
bi thwong ning
Tl;ing s ngwri
bi thwong nhe
Téng thiét hai _
tai san (triéu dong)
Tl;iug 56 tai nan
dde biét nghiém trong (mikc 1)
Tén suit tai nan
didc biét nghiém trong (1/h)
T!'-iug s6 tai nan
rit nghiém trong (mic 2)
T:ﬁu suit tai nan
rit nghiém trong (1/h)
Ti;iug 56 tai nan
nghiém trong (mic 3)

S6 liéu Trén tuyén X Xoa Tén suit tai nan
nghiém trong (1/h)
S ngwiri bi thieeng ning P
Poan thu | HNO0L Ugenclioem
Sira it nghiém trong (mikc 4)
Tén suét tai nan
S6 ngwdi bi thwong nhe it nghiém trong (1/h)
Toa xe Tel - = . =
Liru Tong so tai nan
khong nghiém trong (mire 5)
- Tin suit tai nan
Ngiy m Thiét hai tai san (triéu dong) Huy Kkhéng nghiém trong (1/h)
Khéng 6 56 lidu ndo trong béng
N . A 7 ’ A \ 5 A 5
Hinh 3.15. Giao dién tinh toan v¢€ an toan cua phan tir
= - X

56 lién Doan tau Toaxe Trucsé Phia Giéihan Théi gian Chikc ning

* 2.1.2. CAP BANH XE

D4 tin ciy An toan Hao mon mat lin banh !9: Hao mon g& banh xe DG gia ting chiéu cao gir banh xe

56 liéu
S o & q L Tml ¢
ID  Doantau | Toa xe Ngay Truc sé Phia
‘ S : m) | mm) | (mm10°km)
~
¥
m € Thém
Boan tau HNDOL
Toa xe Tel * Xoa
Ngay =
True 58 1 Sita
Phia Trai
B Luu
Quing dwong chay L (km)
P8 mo
0 mon I, (mm) Hiy

Cic chi tiéu danh gia 48 tin ciy
Ky vong toin hoc a(c) (mmfll}5 km)

D3 1éch chuin o(c) (mm/10° km)
HE s6 bién déng v(c)
Thér han lam viée t_gpo; @0° km)
Thoi han lam vige £ _gpoq (0% km)

o = i 5
Théi han lam viéc [7=99.9‘9% (107 kkm)

Ham mit dé phan bé xic suit f(c)
f Dé thi ham f(c)
Ham d6 tin ciy P(t)
P P thi ham P(t)
Ham xic suit héng Q(t)
0 Db thi ham Q(f)

Khéng c6 56 Iiéu ndo frong bdang

Hinh 3.16. Giao dién tinh toan dd tin cdy va thoi han lam viéc ctia bd truc banh xe

theo hao mon mit lan banh xe (d6i véi phan tir: Cap banh xe)
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-3 — el
S0 liéu Poan tau Toa xe Truc si Phia Giéihan Théi gian Chirc niing
* 2.1.2. CAP BANH XE
D§ tin ciy An toan Hao mén mit Lin binh xe | Hao mon g& banh IPE Di gia ting chiéu cao g banh xe
6 lidu Cic chi tidu danh gia 4§ tin ciy
a - 5
PN n & q L Igh € Ky vong toan hoc a(c) (mm/10” km)
ID | Doan tau | Toa xe Ngay Truc so Phia
i : (km) | (om) | @m/10°km)
S
D4 léch chuin ofc) (mm/10° km)
HE sb bién ddng v(c)
Thoi han T vide €, g0, (0% km)
v Thoi han lam vie €, (10% km)
m ) Thém
o - i &
Poan tiu HN00L Théi han lam viée [‘F””W (107 km)
Toa xe Tel X Xoa
Ngay =
. Ham mit d¢ phan bd xic suat f{c)
Truc so 1 Sika =
L f Db thi ham f(c)
ki Trii Ham @8 tin ciy P(t)
B Leu P Db thi ham P(t)
Quing dwong chay L (km) .
Ham xac suit hong Q(t)
Bj mion Ty, (mm) Hay () Dé thi ham Q(r)
Khéng c6 56 lidu ndo frong bang

Hinh 3.17. Giao dién tinh toan do tin cdy va thoi han lam viéc ctia bd truc banh xe

theo hao mon g banh xe (ddi v6i phan tr: Cap banh xe)

-] - ped
) liéu Poan tau Toaxe Truc s6 Phia Giéi han Théi gian Chikc ning
* 2.1.2. CAP BANH XE
P4 tin ciy An toan Hao mon mit lin banh xe Hao mon go banh xe ‘D@ gia tang chieu cao go banh xe!
S8 lign Cic chi tiéu danh gia 3 tin ciy
c 2 S
P = B 5 L AHghb c Ky vong toin hoc a(c) (mm/10” km)
ID | Poan tau | Toa xe Ngay Truc sd Phia i :
‘ 2 : (km) | (mm) | (mm/10%km)
-~
B léch chuin o(c) (mm/10° km)
Hé sb bién déng v(c)
Thoi hyn Fam vige t_ggo, (10% km)
vl Thoi hyn Fam vige £ _ggy, (0% km)
m @ Thém
Srmem TR Thoi han Fam viée t_gg gou; (10° kum)
Toa xe Tcl X Xoa
Ngay =
N Ham mit d6 phin bd xic suat f(c)
Trye sb 1 Sita :
f Db thi ham f(c)
Phin Trai Ham d§ tin ciy P(6)
B Luu P Di thi ham P(t)
Quing dwéng chay L (km) .
Ham xic suit héng Q(t)
D§ gia ting AH,y, (mm) Tiy (0 Pé thi ham Q(t)
Khéng ed 56 liéu ndo frong bang

Hinh 0.18. Giao dién tinh toan dd tin cdy va thoi han lam viéc ctia bd truc banh xe

theo d6 gia tang chiéu cao g& banh xe (d6i v&i phan tir: Cap banh xe)
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3.2. MA NGUON CUA PHAN MEM

Tinh toan cac chi tiéu do tin ciy ciia phwong tién
private void XLSL _DTC() {
try {
Il Inputs
I/ Get So lieu
if(jCheckBoxMenultem18.isSelected()){
ChonSoLieuTrenTuyen = "Trén tuyén";
SoLieuTrenTuyen =" - Trén tuyén";
Yelse{
ChonSoLieuTrenTuyen ="";
SoLieuTrenTuyen ="";

}

if(jCheckBoxMenultem19.isSelected()){
ChonSoLieuTaiDepot = "Tai Depot";
SoLieuTaiDepot =" - Tai Depot";
Yelse{
ChonSoLieuTaiDepot = "";
SoLieuTaiDepot = "";

}

/I Get Doan tau
if(jCheckBoxMenultem1l.isSelected()){
ChonDoanTauHNO001 = "HNO001";

DoanTauHNOQO1 =" - HNOO1";
Yelse{

ChonDoanTauHNOO1 ="";

DoanTauHNOO1 ="";

}

if(jCheckBoxMenultem2.isSelected()){
ChonDoanTauHNO002 = "HNO002";
DoanTauHNO0O02 =" - HN002™;
Yelse{
ChonDoanTauHNO0QO2 =",
DoanTauHNOO2 = "";

}

if(jCheckBoxMenultem3.isSelected()){
ChonDoanTauHNOO3 = "HNO003";
DoanTauHNOO3 =" - HNOO3";
Yelse{
ChonDoanTauHNOQO3 =""";
DoanTauHNOO3 ="";

}

if(jCheckBoxMenultem4.isSelected()){
ChonDoanTauHNO004 = "HNO004";
DoanTauHNQ004 =" - HNOO4";
Yelse{
ChonDoanTauHNOQ04 ="";
DoanTauHNQ004 =",

}



if(jCheckBoxMenultem5.isSelected()){
ChonDoanTauHNOO5 = "HNO005";
DoanTauHNO005 =" - HN0O5";
Yelse{
ChonDoanTauHNOOQ5 = "";
DoanTauHNOQO5 = """;

}

if(jCheckBoxMenultem6.isSelected()){
ChonDoanTauHN006 = "HNO006";
DoanTauHNOQ06 =" - HNOO6";
Yelse{
ChonDoanTauHNO06 = "";
DoanTauHNO0Q6 = "";

}

if(jCheckBoxMenultem?7.isSelected()){
ChonDoanTauHNOO7 = "HNOO7";
DoanTauHNOO7 =" - HNOO7";
Yelse{
ChonDoanTauHNOQOQO7 =",
DoanTauHNOO7 = "";

}

if(jCheckBoxMenultem8.isSelected()){
ChonDoanTauHNOO8 = "HNO008";
DoanTauHNO008 =" - HN008";
Yelse{
ChonDoanTauHNOQO8 = "";
DoanTauHNOO8 = "";

}

if(jCheckBoxMenultem9.isSelected()){
ChonDoanTauHNO0OQ9 = "HNO009";
DoanTauHNO0Q9 =" - HN009";
Yelse{
ChonDoanTauHNO0OQ9 = "";
DoanTauHNOQ9 ="";

}

if(jCheckBoxMenultem10.isSelected()){
ChonDoanTauHN010 = "HNO010";
DoanTauHN010 =" - HNO10";
Yelse{
ChonDoanTauHNO010 ="";
DoanTauHNQ010 =",

}

if(jCheckBoxMenultem11.isSelected()){
ChonDoanTauHNO11 = "HNO11";
DoanTauHNO11 =" - HNO11";
Yelse{
ChonDoanTauHNO11 ="";
DoanTauHNO11 ="";

}

74



if(jCheckBoxMenultem12.isSelected()){
ChonDoanTauHNO012 = "HNO012";
DoanTauHNO012 =" - HN012";
Yelse{
ChonDoanTauHNOQ12 ="
DoanTauHNO12 = "";

}

if(jCheckBoxMenultem13.isSelected()){
ChonDoanTauHN013 = "HN013";
DoanTauHN013 =" - HNO13";
Yelse{
ChonDoanTauHNO13 ="";
DoanTauHNO13 ="";

}

/I Get Toa xe
if(jCheckBoxMenultem14.isSelected()){
ChonToaXeTcl ="Tcl";
ToaXeTcl=""-Tcl";
Yelse{
ChonToaXeTcl ="
ToaXeTcl="";

}

if(jCheckBoxMenultem15.isSelected()){
ChonToaXeMO0 = "MOQ";
ToaXeM0 =" - M0";
Yelse{
ChonToaXeMOQ =",
ToaXeMOQ ="";

}

if(jCheckBoxMenultem16.isSelected()){
ChonToaXeM1 = "M1";
ToaXeM1l="-M1";

Yelse{
ChonToaXeM1 ="";
ToaXeM1 ="";

}

if(jCheckBoxMenultem17.isSelected()){
ChonToaXeTc2 ="Tc2";
ToaXeTc2="-Tc2";
Yelse{
ChonToaXeTc2 ="";
ToaXeTc2 ="";
¥
/I Processes
this.XLSL_DTC_STEP1();
/I DUA SO LIEU VAO FrameData0_DTC
DisplayFrameData0_DTC.jLabel2.setText("S6 ligu:" + SoLieuTrenTuyen +
SoLieuTaiDepot);
DisplayFrameData0 DTC.jLabel3.setText("Poan tau:" + DoanTauHNO0O1 +
DoanTauHNO002 + DoanTauHNO03 + DoanTauHNO004 + DoanTauHNO0O5 + DoanTauHNO006 +
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DoanTauHNOO7 + DoanTauHNO08 + DoanTauHNOQ09 + DoanTauHNO10 + DoanTauHNO1l +
DoanTauHNO012 + DoanTauHNO13);

DisplayFrameData0_DTC.jLabel4.setText("Toa xe:" + ToaXeTcl + ToaXeMO + ToaXeM1
+ ToaXeTc2);

SimpleDateFormat sdf = new SimpleDateFormat("dd-MM-yyyy");

SimpleDateFormat sdf2 = new SimpleDateFormat("yyyy-MM-dd");

Date ngayDataBatDau, ngayDataKetThuc;

String ngayTableBatDau, ngayTableKetThuc;

ngayDataBatDau = sdf2.parse(Frame0.ngayBatDau);

ngayTableBatDau = sdf.format(ngayDataBatDau);

ngayDataKetThuc = sdf2.parse(Frame0.ngayKetThuc);

ngayTableKetThuc = sdf.format(hgayDataKetThuc);

DisplayFrameData0 DTC jLabel5.setText("Thoi gian biat dau khao sat: "+
ngayTableBatDau); ’
DisplayFrameData0 DTC jLabel6.setText("Thoi gian ket thuc khao sat: "+

ngayTableKetThuc);

/I Get table model cua jTablel cua FrameDataO_DTC

DefaultTableModel tbiIModell = (DefaultTableModel)
DisplayFrameData0_DTC.jTablel.getModel();

tbIModel1.setColumnCount(0);

tbIModel1.setRowCount(0);

/l Them vao 9 cot du lieu

tbiIModell.addColumn("TT");

tbIModell.addColumn("Phan ti");
tbiIModell.addColumn("ID");

tbIModel1.addColumn("S4 liéu");
tbIModel1l.addColumn("Poan tau");
tbiIModell.addColumn("Toa xe");
tbIModell.addColumn("Ngay");

tbiIModell.addColumn("t (h)");

tbIModell.addColumn("t (h)");

this.XLSL_DTC_STEP2_1();

this.XLSL_DTC_STEP2_2();

this.XLSL_DTC_STEP2_3();

this.XLSL_DTC_STEP2_4();

this.XLSL_DTC_STEP2_5();

this.XLSL_DTC_STEP2_6();

// Hien thi tong so so lieu

int TSSL = DisplayFrameData0_DTC.jTablel.getRowCount();
DisplayFrameData0 DTC jLabel7.setText("Tong s s6 liéu: " + Integer.toString(TSSL));

/I Dinh dang cac cot tieu de trong bang
int soCot = 9;
for (intj = 0; j < soCot; j++) {

DisplayFrameData0_DTC.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));
¥
// Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer = new DefaultTableCellRenderer();
centerRenderer.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot; j++) {

DisplayFrameData0_DTC.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRenderer);
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}

/I Cai dat chieu cao cua cac hang

/ljTablel.setRowHeight(20);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

/[TableColumnModel columnModel =
DisplayFrameData0_DTC.jTablel.getColumnModel();

/lcolumnModel.getColumn(0).setWidth(10);

/lcolumnModel.getColumn(0).setPreferredWidth(10);

/I Khong cho phep sua bang

DisplayFrameData0_DTC.jTablel.setDefaultEditor(Object.class, null);

/I XU LY SO LIEU

I/ Process

double gamma_s 1=

double gamma_s 2 =

double gamma_s 3=0;

double gamma_s 4 =0;

double gamma_s 5=0;

double gamma_s 6 =0;

double lambda_s = 0;

double mu_s =0;

double S s=0;

double K_s =0;

double E_ T s=0;

double E_tau s=0;

0;
0;
0

if(mus 1==0&&mu_ s 2==0&&mu s 3==0&& mu s 4==0&& mu_s 5==0&&
mu_s 6==0){

jTextField5.setText("");
jTextField6.setText("");
jTextField4.setText("");
jTextField3.setText("");
jTextField7.setText("");
jTextField8.setText("");

}else {
if (mu_s 1>0){

gamma_s 1=Ilambda s 1/ mu_s 1;

Yelse

if (mu_s 2>0){
gamma_s 2 =lambda_s 2/ mu_s_2;

¥

if (mu_s_3>0){
gamma_s 3 =lambda_s 3/ mu_s_3;
}

if (mu_s_4>0){
gamma_s 4 =lambda_s 4/ mu_s 4;
}

if (mu_s_ 5>0){
gamma_s_5=Ilambda_s 5/ mu_s_5;
}

if (mu_s_6>0){
gamma_s_6 =lambda_s 6/ mu_s_6;
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¥

lambda_s = lambda s 1 + lambda_s 2 + lambda s 3 + lambda_s 4 + lambda s 5 +
lambda_s_6;

mu_s =lambda_s/(gamma_s_1+gamma_s_2+gamma_s_3+gamma_s 4 + gamma_s 5
+ gamma_s_6);

S
K
E

_s=mu_s/ (lambda_s + mu_s);
S
T

1-Ss;
~s=1/lambda_s;
s=1/mu_s;

E_tau_.
jTextField5.setText(String.format("%G", lambda_s));
jTextField6.setText(String.format("%G", mu_s));
jTextField4.setText(String.format("%G", E_T_Ss));
jTextField3.setText(String.format("%G", E_tau_s));
jTextField7.setText(String.format("%G", S_5));
jTextField8.setText(String.format("%G", K_s));

}

/I DUA SO LIEU VAO FrameKQO0 DTC

DisplayFrameKQO0 DTC jLabel2.setText("SH ligu:" + SoLieuTrenTuyen +
SoLieuTaiDepot);

DisplayFrameKQO_DTC.jLabel3.setText("Poan tau:" + DoanTauHN0O01 + DoanTauHN002
+ DoanTauHNOO3 + DoanTauHN004 + DoanTauHNO005 + DoanTauHNO06 + DoanTauHNOO7 +
DoanTauHNO008 + DoanTauHNO009 + DoanTauHNO010 + DoanTauHNO11 + DoanTauHNO012 +

DoanTauHNO13);

DisplayFrameKQO0_DTC.jLabel4.setText("Toa xe:" + ToaXeTcl + ToaXeMO0 + ToaXeM1 +
ToaXeTc2);

DisplayFrameKQO DTC jLabel5.setText("Thoi gian bat dau khao sat: "+
ngayTableBatDau);

DisplayFrameKQO DTC jLabel6.setText("Thoi gian két thuc khao sat: " +

ngayTableKetThuc);

/l Ham Ss(t)
double TongLamdaMu = Double.parseDouble(jTextField5.getText()) +

Double.parseDouble(jTextField6.getText());

String ham_Ss_t = String.format("%G", S_s) + " + " + String.format("%G", K_s) + " exp(" +
String.format("%G", -TongLamdaMu) + " t)";

/I Ham Ks(t)

String ham_Ks_t = String.format("%G", K_s) + " - " + String.format("%G", K_s) + " exp(" +
String.format("%G", -TongLamdaMu) + " t)";

int soCot2 = 4;
int soHang2 = 8;

// Data to be displayed in the JTable
Obiject[][] data2 = new Object[soHang2][soCot2];

/[ Du lieucot0: TT
data2[0][0] = "1";
data2[1][0] = "2";
data2[2][0] = "3";
data2[3][0] = "4";
data2[4][0] ="5";
data2[5][0] ="6";
data2[6][0] = "7";
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data2[7][0] ="8";

// Du lieu cot 1: Thong so
data2[0][1] = "E(Ts)";
data2[1][1] = "E(ts)";
data2[2][1] = "As";
data2[3][1] = "us™;
data2[4][1] ="Ss";
data2[5][1] = "Ks";
data2[6][1] = "Ss(t)";
data2[7][1] = "Ks(t)";

/I Du lieu cot 2: Gia tri

data2[0][2] = String.format("%G", E_T_s);
data2[1][2] = String.format("%G", E_tau_s);
data2[2][2] = String.format("%G", lambda_s);
data2[3][2] = String.format("%G", mu_s);
data2[4][2] = String.format("%G", S_s);
data2[5][2] = String.format("%G", K_s);
data2[6][2] = ham_Ss t;

data2[7][2] = ham_Ks_t;

// Du lieu cot 3: Don vi
data2[0][3] ="h";
data2[1][3] ="h";
data2[2][3] = "1/h";
data2[3][3] = "1/h";
data2[4][3] ="";
data2[5][3] ="";
data2[6][3] ="";
data2[7][3] ="";

/I Column Names

String[] cols2 = new String[soCot2];
cols2[0] ="TT";

cols2[1]="Théng s&";

cols2[2] ="Gia tri";

cols2[3] ="Pon vi";

/ Them du lieu vao table

/I Get table model cua jTablel cua FrameKQ1 1 1 DTC

DefaultTableModel tbiIModel2 = (DefaultTableModel)
DisplayFrameKQO_DTC.jTablel.getModel();

tbIModel2.setRowCount(0);

tbIModel2.setDataVector(data2, cols2);

Font fontChu = new Font("Times New Roman", Font.BOLD, 16);
DisplayFrameKQO0_DTC.jTablel.setFont(fontChu);

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQO_DTC.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color.YELLOW, Color.BLACK));

}

/[ Can le vao giua cho tat ca cac o trong bang
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DefaultTableCellRenderer centerRenderer2 = new DefaultTableCellRenderer();
centerRenderer2.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQO_DTC.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRenderer);

}

// Cai dat chieu cao cua cac hang

DisplayFrameKQO0_DTC.jTablel.setRowHeight(23);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel2 = DisplayFrameKQO_DTC.jTablel.getColumnModel();
columnModel2.getColumn(0).setWidth(5);
columnModel2.getColumn(0).setPreferredWidth(5);

columnModel2.getColumn(1).setWidth(5);
columnModel2.getColumn(1).setPreferredWidth(5);

columnModel2.getColumn(2).setWidth(400);
columnModel2.getColumn(2).setPreferredWidth(400);

columnModel2.getColumn(3).setWidth(5);
columnModel2.getColumn(3).setPreferredWidth(5);

/I Khong cho phep sua bang
DisplayFrameKQO_DTC.jTablel.setDefaultEditor(Object.class, null);

/I CAP NHAT STATUS )
jLabel2.setText("Da tinh todn va cdp nhét so liéu");

} catch (Exception e) { ’
jLabel2.setText("Loi khi xt Iy s6 ligu: " + e.toString());

}
}

Tinh toan céc chi tiéu vé an toan ciia phwong tién
private void XLSL_AT() {

try {

/I Inputs
I/ Get So lieu
if (jCheckBoxMenultem18.isSelected()) {

ChonSoLieuTrenTuyen = "Trén tuyén",;
SoLieuTrenTuyen =" - Trén tuyén";

}else {

}

ChonSoLieuTrenTuyen ="";
SoLieuTrenTuyen ="";

if (jCheckBoxMenultem19.isSelected()) {

ChonSoLieuTaiDepot = "Tai Depot";
SoLieuTaiDepot =" - Tai Depot";

}else {

}

ChonSoLieuTaiDepot ="";
SoLieuTaiDepot = "";

/I Get Doan tau
if (jCheckBoxMenulteml.isSelected()) {

ChonDoanTauHNO001 = "HNO001";
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DoanTauHNOO1 =" - HNOO1™;
}else {

ChonDoanTauHNO0O1 ="

DoanTauHNOOL = "";

}

if (jCheckBoxMenultem2.isSelected()) {
ChonDoanTauHNO002 = "HNO002";
DoanTauHNO002 =" - HNOO02";

}else {
ChonDoanTauHNO0QO2 =",
DoanTauHNO002 = "";

}

if (jCheckBoxMenultem3.isSelected()) {
ChonDoanTauHNOO3 = "HNO003";
DoanTauHNO003 =" - HN003";

}else {
ChonDoanTauHNOQOO3 = "";
DoanTauHNOO3 ="";

}

if (jCheckBoxMenultem4.isSelected()) {
ChonDoanTauHNO004 = "HN004";
DoanTauHNO004 =" - HN004";

}else {
ChonDoanTauHNOQO4 = "";
DoanTauHNO0OO4 ="";

}

if (jCheckBoxMenultem5.isSelected()) {
ChonDoanTauHNOO5 = "HNO005";
DoanTauHNOO5 =" - HNOO5™;

}else {
ChonDoanTauHNOQOQ5 = "";
DoanTauHNOQO5 = "";

}

if (jCheckBoxMenultem6.isSelected()) {
ChonDoanTauHNO0O06 = "HNO006";
DoanTauHNO00O6 =" - HNOO6";

}else {
ChonDoanTauHNOOG6 = "";
DoanTauHNOO6 = "";

}

if (jCheckBoxMenultem?7.isSelected()) {
ChonDoanTauHNO0QO7 = "HNOO7";
DoanTauHNO007 =" - HNOO7";

}else {
ChonDoanTauHNOQ7 ="";
DoanTauHNO007 = "";

}

if (jCheckBoxMenultem8.isSelected()) {
ChonDoanTauHNO008 = "HN008";
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DoanTauHNOO8 =" - HN008";
}else {

ChonDoanTauHNO0OO8 = "";

DoanTauHNOO8 = "";

}

if (jCheckBoxMenultem9.isSelected()) {
ChonDoanTauHNO09 = "HNO009";
DoanTauHNO009 =" - HNO09™;

}else {
ChonDoanTauHNO0Q9 = "";
DoanTauHNO0Q9 = "";

}

if (jCheckBoxMenultem10.isSelected()) {
ChonDoanTauHNO010 = "HNO010";
DoanTauHNO010 =" - HN010";

}else {
ChonDoanTauHNOQ10 = "";
DoanTauHNO010 ="";

}

if (jCheckBoxMenultem11.isSelected()) {
ChonDoanTauHNO011 = "HNO011";
DoanTauHNO011 =" - HNO11";

}else {
ChonDoanTauHNO11 ="";
DoanTauHNO11 ="";

}

if (jCheckBoxMenultem12.isSelected()) {
ChonDoanTauHNO012 = "HNO012";
DoanTauHNO012 =" - HNO12™;

}else {
ChonDoanTauHNOQ12 ="
DoanTauHNO12 = "";

}

if (jCheckBoxMenultem13.isSelected()) {
ChonDoanTauHNO013 = "HN013";
DoanTauHNO013 =" - HN013";

}else {
ChonDoanTauHNO13 ="";
DoanTauHNO013 ="";

}

/I Get Toa xe

if (jCheckBoxMenultem14.isSelected()) {
ChonToaXeTcl ="Tcl";
ToaXeTcl="-Tcl"

}else {
ChonToaXeTcl="";
ToaXeTcl=""

}

if (jCheckBoxMenultem15.isSelected()) {
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ChonToaXeMO0 = "MQ";

ToaXeMO =" - MQ";
}else {

ChonToaXeM0 ="";

ToaXeMO ="";

}

if (jCheckBoxMenultem16.isSelected()) {
ChonToaXeM1 = "M1";
ToaXeM1="-M1";

}else {
ChonToaXeM1 ="";
ToaXeM1 ="";

}

if (jCheckBoxMenultem17.isSelected()) {
ChonToaXeTc2 = "Tc2";
ToaXeTc2="-Tc2";

}else {
ChonToaXeTc2 ="";
ToaXeTc2 ="";

}

/I Processes

this.XLSL_AT_STEP1();

/I DUA SO LIEU VAO FrameData0_AT

DisplayFrameData0 AT .jLabel2.setText("S6 liéu:" + SoLieuTrenTuyen + SoLieuTaiDepot);
DisplayFrameData0_AT.jLabel3.setText("Poan tau:" + DoanTauHN0O1 + DoanTauHN002

+ DoanTauHNO003 + DoanTauHNO004 + DoanTauHNOO5 + DoanTauHNO06 + DoanTauHNOO7 +
DoanTauHNOO8 + DoanTauHNOO9 + DoanTauHNO010 + DoanTauHNO11l + DoanTauHNO012 +
DoanTauHNO13);

DisplayFrameData0_AT.jLabel4.setText("Toa xe:" + ToaXeTcl + ToaXeMO0 + ToaXeM1 +

ToaXeTc2);

SimpleDateFormat sdf = new SimpleDateFormat("dd-MM-yyyy");
SimpleDateFormat sdf2 = new SimpleDateFormat("yyyy-MM-dd");

Date ngayDataBatDau, ngayDataKetThuc;

String ngayTableBatDau, ngayTableKetThuc;
ngayDataBatDau = sdf2.parse(Frame0.ngayBatDau);

ngayTableBatDau = sdf.format(ngayDataBatDau);

ngayDataKetThuc = sdf2.parse(Frame0.ngayKetThuc);
ngayTableKetThuc = sdf format(ngayDataKetThuc);
DisplayFrameData0 AT.jLabel5.setText("Thoi gian bat dau khao sat: " + ngayTableBatDau);

DisplayFrameData0_AT.jLabel6.setText("Thoi
ngayTableKetThuc);

gian

/I Get table model cua jTablel cua FrameDataO_DTC

DefaultTableModel tbIModell
DisplayFrameData0_AT.jTablel.getModel();

tbIModell1.setColumnCount(0);
tbIModel1.setRowCount(0);

/I Them vao 12 cot du lieu
tbiIModell.addColumn(*TT");
tbIModel 1.addColumn("Phan tir");
tbiIModell.addColumn("ID");
tbIModel1.addColumn("S4 liéu");
tbIModell.addColumn("Poan tau");
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tbiIModell.addColumn("Toa xe");

tbiIModell.addColumn("Ngay");

tbIModel1.addColumn("'<html><center>S5 ngudi<br>chét</center></html>");

tbIModel1.addColumn("<html><center>S nguoi<br>bi
thuong<br>nang</center></html>");

tbIModel1 .addColumn("<html><center>86 nguoi<br>bi thuong<br>nhe</center></html>");

tbIModell.addColumn("<html><center>Thiét hai<br>tai san<br>(triéu
ddng)</center></html>");

tbIModel1.addColumn("<html><center>Mrurc do<br>nghiém<br>trong</center></html>");

this.XLSL_AT_STEP2_1();

this.XLSL_AT_STEP2_2();

this.XLSL_AT_STEP2_3();

this.XLSL_AT_STEP2_4();

this.XLSL_AT_STEP2_5();

this.XLSL_AT_STEP2_6();

/I Hien thi tong so so lieu

int TSSL = DisplayFrameData0_AT.jTablel.getRowCount();

DisplayFrameData0 AT .jLabel7.setText("Tong sb s6 lidu: " + Integer.toString(TSSL));

/I Dinh dang cac cot tieu de trong bang
int soCot = 12;
for (intj = 0; j <soCot; j++) {

DisplayFrameData0_AT.jTablel.getColumnMaodel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));
¥
// Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer = new DefaultTableCellRenderer();
centerRenderer.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot; j++) {

DisplayFrameData0_AT.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRenderer);
}
/I Cai dat chieu cao cua cac hang
/ljTablel.setRowHeight(20);
/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai
TableColumnModel columnModel = DisplayFrameData0_AT .jTablel.getColumnModel();
columnModel.getColumn(0).setWidth(30);
columnModel.getColumn(0).setPreferredWidth(30);

columnModel.getColumn(2).setWidth(60);
columnModel.getColumn(2).setPreferredWidth(60);

columnModel.getColumn(2).setWidth(30);
columnModel.getColumn(2).setPreferredWidth(30);

/I Khong cho phep sua bang
DisplayFrameData0_AT.jTablel.setDefaultEditor(Object.class, null);

/I XU LY SO LIEU

/I Inputs

int soHang = DisplayFrameData0_AT .jTablel.getRowCount();

/I Get So nguoi chet

double SoNguoiChet[] = new double[soHang];

for (intj = 0; j < soHang; j++) {

SoNguoiChet[j] = Double.parseDouble(tbIModell.getValueAt(j, 7).toString());
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}
/I Get So nguoi bi thuong nang

double SoNguoiBiThuongNang[] = new double[soHang];
for (int j = 0; j <soHang; j++) {
SoNguoiBiThuongNang[j] = Double.parseDouble(tbIModell.getValueAt(j, 8).toString());
}
I/l Get So nguoi bi thuong nhe
double SoNguoiBiThuongNhe[] = new double[soHang];
for (intj = 0; j <soHang; j++) {
SoNguoiBiThuongNhe[j] = Double.parseDouble(tbIModell.getValueAt(j, 9).toString());

/I Get Thiet hai tai san
double ThietHaiTaiSan[] = new double[soHang];
for (intj = 0; j < soHang; j++) {
ThietHaiTaiSan[j] = Double.parseDouble(tbIModel1.getValueAt(j, 10).toString());
}

/I Processes
/I Tinh tong so nguoi chet
int TSNguoiChet = (int) StatUtils.sum(SoNguoiChet);
/[ Tinh tong so nguoi bi thuong nang
int TSNguoiBiThuongNang = (int) StatUtils.sum(SoNguoiBiThuongNang);
/[ Tinh tong so nguoi bi thuong nhe
int TSNguoiBiThuongNhe = (int) StatUtils.sum(SoNguoiBiThuongNhe);
/I Tinh tong thiet hai tai san, trieu dong
double TongThietHaiTaiSan = StatUtils.sum(ThietHaiTaiSan);
/I Tinh thong so tai nan lan luot cho cac muc 1 ->5
int TSTaiNanMucl = 0;
int TSTaiNanMuc?2 = 0;
int TSTaiNanMuc3 = 0;
int TSTaiNanMuc4 = 0;
int TSTaiNanMuc5 = 0;
for (intj = 0; j <soHang; j++) {
if (Integer.valueOf(tbIModell.getValueAt(j, 11).toString()) == 1) {
TSTaiNanMucl = TSTaiNanMucl + 1;
}
if (Integer.valueOf(tbIModell.getValueAt(j, 11).toString()) == 2) {
TSTaiNanMuc2 = TSTaiNanMuc2 + 1;
}
if (Integer.valueOf(tbIModell.getValueAt(j, 11).toString()) == 3) {
TSTaiNanMuc3 = TSTaiNanMuc3 + 1;
}
if (Integer.valueOf(tbIModel1.getValueAt(j, 11).toString()) == 4) {
TSTaiNanMuc4 = TSTaiNanMuc4 + 1,
}
if (Integer.valueOf(tbIModell.getValueAt(j, 11).toString()) == 5) {
TSTaiNanMuc5 = TSTaiNanMuc5 + 1;

¥
¥

/I Tinh tan suat cac tai nan lan luot cho cac muc 1 ->5
MyFunctions HamHuulch = new MyFunctions();

double F1 = HamHuulch.TanSuatTaiNan(TSTaiNanMucl, Frame0O.ngayBatDau,
Frame0.ngayKetThuc);
double F2 = HamHuulch.TanSuatTaiNan(TSTaiNanMuc2, Frame0.ngayBatDau,

Frame0.ngayKetThuc);
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double F3 = HamHuulch.TanSuatTaiNan(TSTaiNanMuc3, Frame0.ngayBatDau,
Frame0.ngayKetThuc);

double F4 = HamHuulch.TanSuatTaiNan(TSTaiNanMuc4, Frame0.ngayBatDau,
Frame0.ngayKetThuc);

double F5 = HamHuulch.TanSuatTaiNan(TSTaiNanMuc5, Frame0.ngayBatDau,

Frame0.ngayKetThuc);

/I Danh gia rui ro lan luot cho cac muc 1 -> 5 dung mau

Color DanhGial = HamHuulch.DanhGiaRuiRoColor(1, F1);
Color DanhGia2 = HamHuulch.DanhGiaRuiRoColor(2, F2);
Color DanhGia3 = HamHuulch.DanhGiaRuiRoColor(3, F3);
Color DanhGia4 = HamHuulch.DanhGiaRuiRoColor(4, F4);
Color DanhGia5 = HamHuulch.DanhGiaRuiRoColor(5, F5);

/I Danh gia rui ro lan luot cho cac muc 1 -> 5 dung chu

String DanhGialTXT = HamHuulch.DanhGiaRuiRoText(1, F1);
String DanhGia2TXT = HamHuulch.DanhGiaRuiRoText(2, F2);
String DanhGia3TXT = HamHuulch.DanhGiaRuiRoText(3, F3);
String DanhGia4TXT = HamHuulch.DanhGiaRuiRoText(4, F4);
String DanhGia5TXT = HamHuulch.DanhGiaRuiRoText(5, F5);

// Outputs

jTextField15.setText(String.format("%d", TSNguoiChet));
jTextField16.setText(String.format("%d", TSNguoiBiThuongNang));
jTextField17.setText(String.format("%d", TSNguoiBiThuongNhe));
jTextField18.setText(String.format("%G", TongThietHaiTaiSan));
jTextField19.setText(String.format("%d", TSTaiNanMuc1l));

jTextField20.setText(String.format("%.3e", F1));
jTextField20.setBackground(DanhGial);
jTextField20.setToolTipText(DanhGialTXT);
jTextField21.setText(String.format("%d", TSTaiNanMuc?2));
jTextField22.setText(String.format("%.3¢", F2));
jTextField22.setBackground(DanhGia2);
jTextField22.setToolTipText(DanhGia2TXT);
jTextField23.setText(String.format("%d", TSTaiNanMuc3));
jTextField24.setText(String.format("%.3e", F3));
jTextField24.setBackground(DanhGia3);
JTextField24.setTool TipText(DanhGia3TXT);
JTextField25.setText(String.format("%d", TSTaiNanMuc4));
jTextField26.setText(String.format("%.3¢", F4));
jTextField26.setBackground(DanhGia4);
JTextField26.setTool TipText(DanhGiad TXT);
jTextField27.setText(String.format("%d", TSTaiNanMucb));
jTextField28.setText(String.format("%.3e", F5));

jTextField28.setBackground(DanhGiab);
jTextField28.setToolTipText(DanhGia5TXT);
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/l DUA SO LIEU VAO FrameKQO_AT

DisplayFrameKQO AT .jLabel2.setText("S6 liéu:" + SoLieuTrenTuyen + SoLieuTaiDepot);

DisplayFrameKQO_AT.jLabel3.setText("Poan tau:" + DoanTauHNOO1 + DoanTauHNO002 +
DoanTauHNOO3 + DoanTauHNO004 + DoanTauHNOOS5 + DoanTauHNO0O6 + DoanTauHNO0O07 +
DoanTauHNO008 + DoanTauHNO09 + DoanTauHNO10 + DoanTauHNO11 + DoanTauHNO012 +
DoanTauHNO13);

DisplayFrameKQO_AT.jLabel4.setText("Toa xe:" + ToaXeTcl + ToaXeMO + ToaXeM1 +
ToaXeTc2);

DisplayFrameKQO AT.jLabel5.setText("Thoi g1an bat dau khao sat: " + ngayTableBatDau)

DisplayFrameKQO AT jLabel6.setText("Thoi gian két thuc khao  sat: +
ngayTableKetThuc);

int soCot2 = 5;
int soHang2 = 14;

// Data to be displayed in the JTable
Object[][] data2 = new Object[soHang2][soCot2];

/I Dulieucot0: TT
data2[0][0] = "1";
data2[1][0] = "2";
data2[2][0] = "3";
data2[3][0] = "4";
data2[4][0] = "5";
data2[5][0] = "6";
data2[6][0] = "7";
data2[7][0] = "8";
data2[8][0] = "9";
data2[9][0] = "10";
data2[10][0] = "11";
data2[11][0] = "12";
data2[12][0] = "13";
data2[13][0] = "14";

/I Du lieu cot 1: Thong so

data2[0][1] = ”Tong s0 nguoi chét";

data2[1][1] = "Tong so nguoi bi thuong nang";
data2[2][1] = "Téng s ngudi bi thuong nhe";
data2[3][1] = "Tong thiét hai tai san";

data2[4][1] = "Tdng sb tai nan dic biét nghiém trong";
data2[5][1] = "Tan suzit tai nan ddc biét nghiém trong";
data2[6][1] = ”Tong so tai nan rat nghiém trong";
data2[7][1] = "Tan suat tai nan rat nghiém trong";
data2[8][1] = "Tong so tai nan nghiém trong";
data2[9][1] = "Tan suat tai nan nghiém trong";
data2[10][1] = ”Tong so tai nan it nghiém trong";
data2[11][1] = "Tan suét tai nan it nghiém trong";
data2[12][1] = "Tdng sb tai nan khong nghiém trong";
data2[13][1] = "Tan suit tai nan khong nghiém trong";

// Du lieu cot 2: Gia tri

data2[0][2] = String.format("%d", TSNguoiChet);
data2[1][2] = String.format("%d", TSNguoiBiThuongNang);
data2[2][2] = String.format("%d", TSNguoiBiThuongNhe);
data2[3][2] = String.format("%G", TongThietHaiTaiSan);
data2[4][2] = String.format("%d", TSTaiNanMuc1l);
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data2[5][2] = String.format("%.3e", F1);

data2[6][2] = String.format("%d", TSTaiNanMuc2);
data2[7][2] = String.format("%.3e", F2);

data2[8][2] = String.format("%d", TSTaiNanMuc3);
data2[9][2] = String.format("%.3e", F3);
data2[10][2] = String.format("%d", TSTaiNanMuc4);
data2[11][2] = String.format("%.3e", F4);
data2[12][2] = String.format("%d", TSTaiNanMuc5);
data2[13][2] = String.format("%.3¢", F5);

// Du lieu cot 3: Don vi
data2[0][3] ="";
data2[1][3] ="
data2[2][3] ="
data2[3][3] = "triéu dong";
data2[4][3] ="
data2[5][3] = "1/h";
data2[6][3] ="";
data2[7][3] = "1/h";
data2[8][3] ="";
data2[9][3] ="1/h";
data2[10][3] ="";
data2[11][3] = "1/h";
data2[12][3] ="";
data2[13][3] = "1/h";

// Du lieu cot 4: Danh gia
data2[0][4] ="";

data2[1][4] =",

data2[2][4] ="";

data2[3][4] ="";

data2[4][4] = "Muc 1";
data2[5][4] = DanhGialTXT;
data2[6][4] = "Mic 2";
data2[7][4] = DanhGia2TXT;
data2[8][4] = "Mc 3";
data2[9][4] = DanhGia3TXT;
data2[10][4] = "Muc 4";
data2[11][4] = DanhGiad4TXT;
data2[12][4] = "Muc 5";
data2[13][4] = DanhGia5TXT;

/I Column Names

String[] cols2 = new String[soCot2];
cols2[0] ="TT™";

cols2[1]="Théng sd";

cols2[2] ="Gia tri";

cols2[3] ="Pon vi";

cols2[4] = "Panh gia";

/I Them du lieu vao table

// Get table model cua jTablel cua FrameKQO_AT

DefaultTableModel tbiIModel2 = (DefaultTableModel)
DisplayFrameKQO_AT .jTablel.getModel();

tbIModel2.setRowCount(0);

tbIModel2.setDataVector(data2, cols2);
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Font fontChu = new Font("Times New Roman", Font.BOLD, 16);
DisplayFrameKQO_AT.jTablel.setFont(fontChu);

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQO_AT .jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));

}

// Can le vao giua cho tat ca cac o trong bang

DefaultTableCellRenderer centerRenderer2 = new DefaultTableCellRenderer();
centerRenderer2.setHorizontal Alignment(JLabel. CENTER);

for (int j = 0; j < soCot2; j++) {

DisplayFrameKQO_AT.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRenderer);

}

}

/I Cai dat chieu cao cua cac hang

DisplayFrameKQO_AT.jTablel.setRowHeight(22);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel2 = DisplayFrameKQO_AT.jTablel.getColumnModel();
columnModel2.getColumn(0).setWidth(10);
columnModel2.getColumn(0).setPreferredWidth(10);

columnModel2.getColumn(1).setWidth(320);
columnModel2.getColumn(1).setPreferredWidth(320);

columnModel2.getColumn(4).setWidth(170);
columnModel2.getColumn(4).setPreferredWidth(170);

/I Khong cho phep sua bang
DisplayFrameKQO_AT.jTablel.setDefaultEditor(Object.class, null);

/I CAP NHAT STATUS )
jLabel2.setText("DPa tinh toan va cap nhét so liéu");

} catch (Exceptione) {
jLabel2.setText("Loi két noi CSDL: " + e.toString());

}
}

Tinh todn trang thai gi¢i han cia phwong tién
private void XLSL_TTGH() {

try {
/!

Inputs

// Get So lieu
if(jCheckBoxMenultem18.isSelected()){

ChonSoLieuTrenTuyen = "Trén ‘Euyén";
SoLieuTrenTuyen =" - Trén tuyen";

Yelse{

}

ChonSoLieuTrenTuyen ="";

SoLieuTrenTuyen ="";

if(jCheckBoxMenultem19.isSelected()){

ChonSoLieuTaiDepot = "Tai Depot";
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SoLieuTaiDepot =" - Tai Depot";
Yelse{

ChonSoLieuTaiDepot = "";

SoLieuTaiDepot = "";

}

/I Get Doan tau
if(jCheckBoxMenultem1l.isSelected()){
ChonDoanTauHNOO1 = "HNOO1";

DoanTauHNO001 =" - HNOO1";
Yelse{

ChonDoanTauHNOQO1 = "";

DoanTauHNOO1 ="";

}

if(jCheckBoxMenultem2.isSelected()){
ChonDoanTauHN002 = "HN002";
DoanTauHNO002 =" - HNOO2";
Yelse{
ChonDoanTauHNO002 = "";
DoanTauHNO002 = "";

}

if(jCheckBoxMenultem3.isSelected()){
ChonDoanTauHNOO3 = "HNO003";
DoanTauHNOO3 =" - HN0OO3";
Yelse{
ChonDoanTauHNOQOO3 = "";
DoanTauHNOO3 = "";

}

if(jCheckBoxMenultem4.isSelected()){
ChonDoanTauHNO0O4 = "HNO004";
DoanTauHNO004 =" - HNOO4™;
Yelse{
ChonDoanTauHNOQO4 = "";
DoanTauHNOQOO4 ="";

}

if(jCheckBoxMenultem5.isSelected()){
ChonDoanTauHNOO5 = "HNO005";
DoanTauHNOO5 =" - HNO05";
Yelse{
ChonDoanTauHNO0OQ5 = """;
DoanTauHNOO5 ="";

}

if(jCheckBoxMenultem6.isSelected()){
ChonDoanTauHN006 = "HNO006";
DoanTauHNO0O6 =" - HN0O06";
Yelse{
ChonDoanTauHNOOG6 = "";
DoanTauHNOQ06 =",

}

if(jCheckBoxMenultem?7.isSelected()){
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ChonDoanTauHNOO7 = "HNOO7";

DoanTauHNOO7 =" - HNOO7™;
Yelse{

ChonDoanTauHNOQOQO7 =",

DoanTauHNOQ7 = "";

}

if(jCheckBoxMenultem8.isSelected()){
ChonDoanTauHNOO8 = "HNO008";
DoanTauHNO008 =" - HN008";
Yelse{
ChonDoanTauHNOQO8 = "";
DoanTauHNOO8 = "";

}

if(jCheckBoxMenultem9.isSelected()){
ChonDoanTauHN009 = "HN009";
DoanTauHNO009 =" - HNO09";
Yelse{
ChonDoanTauHNO009 = "";
DoanTauHNOQ9 = "";

}

if(jCheckBoxMenultem10.isSelected()){
ChonDoanTauHNO010 = "HNO010";
DoanTauHNO010 =" - HNO10™;
Yelse{
ChonDoanTauHNOQ010 ="
DoanTauHNO010 = "";

}

if(jCheckBoxMenultem11.isSelected()){
ChonDoanTauHNO11 = "HNO11";
DoanTauHNO11 =" - HNO11"™;
Yelse{
ChonDoanTauHNO11 ="";
DoanTauHNO11 ="";

}

if(jCheckBoxMenultem12.isSelected()){
ChonDoanTauHNO012 = "HNO012";
DoanTauHNO012 =" - HN012";
Yelse{
ChonDoanTauHNOQ12 ="";
DoanTauHNO12 ="";

}

if(jCheckBoxMenultem13.isSelected()){
ChonDoanTauHN013 = "HN013";
DoanTauHNO13 =" - HN013";
Yelse{
ChonDoanTauHNO13 ="";
DoanTauHN013 ="";

}

/!l Get Toa xe
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if(jCheckBoxMenultem14.isSelected()){
ChonToaXeTcl ="Tcl";
ToaXeTcl=""-Tcl";

Yelse{
ChonToaXeTcl ="";
ToaXeTcl =""

}

if(jCheckBoxMenultem15.isSelected()){
ChonToaXeMO0 = "MOQ";
ToaXeM0 =" - M0";
Yelse{
ChonToaXeMOQ =",
ToaXeMOQ ="";

}

if(jCheckBoxMenultem16.isSelected()){
ChonToaXeM1 = "M1";
ToaXeM1l="-M1";

Yelse{
ChonToaXeM1 ="";
ToaXeM1 ="";

}

if(jCheckBoxMenultem17.isSelected()){
ChonToaXeTc2 = "Tc2";
ToaXeTc2=""-Tc2";

Yelse{
ChonToaXeTc2 ="
ToaXeTc2 ="";

}

/I Processes

this. XLSL_DTC_STEP1();

/I DUA SO LIEU VAO FrameData0_TTGH
DisplayFrameData0 TTGH jLabel2.setText("S6
SoLieuTaiDepot);
DisplayFrameData0) TTGH.jLabel3.setText("Poan
DoanTauHNO002 + DoanTauHNO03 + DoanTauHNO004 + DoanTauHNQ0O5 + DoanTauHNO006 +
DoanTauHNOO7 + DoanTauHNOO8 + DoanTauHNO09 + DoanTauHNO010 + DoanTauHNO11 +
DoanTauHNO012 + DoanTauHNO13);
DisplayFrameData0_TTGH.jLabel4.setText("Toa xe:" + ToaXeTcl + ToaXeMO + ToaXeM1
+ ToaXeTc2);

liéu:"

tau:"

+

SoLieuTrenTuyen

DoanTauHNO0O1

SimpleDateFormat sdf = new SimpleDateFormat("dd-MM-yyyy");
SimpleDateFormat sdf2 = new SimpleDateFormat("yyyy-MM-dd");

Date ngayDataBatDau, ngayDataKetThuc;

String ngayTableBatDau, ngayTableKetThuc;

ngayDataBatDau = sdf2.parse(Frame0.ngayBatDau);
ngayTableBatDau = sdf.format(ngayDataBatDau);

ngayDataKetThuc = sdf2.parse(Frame0.ngayKetThuc);

ngayTableKetThuc = sdf.format(hgayDataKetThuc);
DisplayFrameData0 TTGH.jLabel5.setText("Thoi

ngayTableBatDau);
DisplayFrameData0 TTGH.jLabel6.setText("Thoi
ngayTableKetThuc);

gian bt

gian  két

Il Get table model cua jTablel cua FrameDataO_TTGH
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DefaultTableModel tbiIModell = (DefaultTableModel)
DisplayFrameData0_TTGH.jTablel.getModel();

tbIModell.setColumnCount(0);

tbiIModel1.setRowCount(0);

/l Them vao 9 cot du lieu

tbiIModell.addColumn("TT");

tbIModell.addColumn("Phan ti");
tbIModel1.addColumn("ID");

tbIModel1.addColumn("S4 liéu");
tbIModel1l.addColumn("Poan tau");
tbiIModell.addColumn("Toa xe");
tbIModell.addColumn("Ngay");

tbIModell.addColumn(*t (h)");

tbIModell.addColumn("t (h)");

this.XLSL_DTC_STEP2_1();

this.XLSL_DTC_STEP2_2();

this.XLSL_DTC_STEP2_3();

this.XLSL_DTC_STEP2_4();

this.XLSL_DTC_STEP2_5();

this.XLSL_DTC_STEP2_6();

// Hien thi tong so so lieu

int TSSL = DisplayFrameData0_TTGH.jTablel.getRowCount();
DisplayFrameData0_TTGH.jLabel7.setText("Tong sb s6 liéu: " + Integer.toString(TSSL));

/I Dinh dang cac cot tieu de trong bang
int soCot = 9;
for (intj = 0; j <soCot; j++) {

DisplayFrameData0_TTGH.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color.YELLOW, Color.BLACK));
}
/I Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer = new DefaultTableCellRenderer();
centerRenderer.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot; j++) {

DisplayFrameData0_TTGH.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRendere

n;
b
/I Cai dat chieu cao cua cac hang
//jTablel.setRowHeight(20);
// Cai dat do rong cua cot dau tien trong bang va cac cot con lai
/[TableColumnModel columnModel =
DisplayFrameData0_TTGH.jTablel.getColumnModel();
/lcolumnModel.getColumn(0).setWidth(30);
/lcolumnModel.getColumn(0).setPreferredWidth(30);
/I Khong cho phep sua bang
DisplayFrameData0_TTGH.jTablel.setDefaultEditor(Object.class, null);
/I XU LY SO LIEU
I/ Process
double gamma_s_1
double gamma_s_2
double gamma_s_3
double gamma_s_4
double gamma_s 5

mnnunon
coo0o0Oo
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double gamma_s 6 =0;
double PO=0,P1=0,P2=0,P3=0,P4=0,P5=0, P6=0;

if(mus 1==0&&mu_s 2==0&&mu_s 3==0&& mu_s 4==0&& mu_s 5==0&&
mu_s 6==0){
jTextField29.setText("");
jTextField30.setText("");
jTextField31.setText(");
jTextField32.setText(");
jTextField33.setText("");
jTextField34.setText("");
jTextField35.setText(");
jTextField36.setText("");
jTextField37.setText("");
jTextField38.setText("");
jTextField39.setText("");
jTextField40.setText("");
jTextField41.setText("");
jTextField42.setText("");
jTextField43.setText("");
jTextField44.setText("");
jTextField45.setText("");
jTextField46.setText("");
jTextField47.setText("");
}else {
if (mu_s 1>0){
gamma_s_1=Ilambda_s 1/ mu_s 1;

¥

if (mu_s_2>0){
gamma_s 2 =lambda_s 2/ mu_s 2;

}

if (mu_s_3>0){
gamma_s 3 =lambda s 3/ mu_s_3;

}

if (mu_s_4>0){
gamma_s 4 =lambda_s 4/ mu_s 4;

¥

if (mu_s 5>0){
gamma_s_5=Ilambda_s 5/ mu_s_5;

¥

if (mu_s 6>0){
gamma_s 6 =lambda_s 6/ mu_s_6;

¥

PO=1/(1+gamma_s 1+ gamma_ s 2 + gamma_s 3 + gamma_s 4 + gamma_s 5 +
gamma_s_6);
P1=gamma _s_1* PO;
P2 = gamma _s_2 * PQ;
P3 =gamma _s_3 * PO;
P4 = gamma _s_4 * PO;
P5 =gamma _s 5 * PO;
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P6 = gamma _s_6 * PO;

// Output

jTextField29.setText(String.format("%G", lambda_s_1));
jTextField30.setText(String.format("%G", mu_s_1));
jTextField31.setText(String.format("%G", lambda_s_2));
JTextField32.setText(String.format("%G", mu_s_2));
jTextField33.setText(String.format("%G", lambda_s_3));
jTextField34.setText(String.format("%G", mu_s_3));
JTextField35.setText(String.format("%G", lambda_s_4));
JTextField36.setText(String.format("%G", mu_s_4));
jTextField37.setText(String.format("%G", lambda_s_5));
JTextField38.setText(String.format("%G", mu_s_5));
JTextField39.setText(String.format("%G", lambda_s_6));
jTextField40.setText(String.format("%G", mu_s_6));

jTextField41.setText(String.format("%G", P0));
JTextField42.setText(String.format("%G", P1));
jTextField43.setText(String.format("%G", P2));
jTextField44.setText(String.format("%G", P3));
jTextField45.setText(String.format("%G", P4));
jTextField46.setText(String.format("%G", P5));
jTextField47.setText(String.format("%G", P6));

}

/I DUA SO LIEU VAO FrameKQO_TTGH
DisplayFrameKQO TTGH.jLabel2.setText("So

SoLieuTaiDepot);

DisplayFrameKQO TTGH.jLabel3.setText("DPoan
DoanTauHN002 + DoanTauHNO003 + DoanTauHNO004 + DoanTauHNOO5 + DoanTauHNO006 +
DoanTauHNOO7 + DoanTauHNO08 + DoanTauHNO009 + DoanTauHNO010 + DoanTauHNO11 +
DoanTauHNO012 + DoanTauHNO13);

liéu:" +

SoLieuTrenTuyen +

tau:" + DoanTauHNOO1 +

DisplayFrameKQO0_TTGH.jLabel4.setText("Toa xe:" + ToaXeTcl + ToaXeMO + ToaXeM1

+ ToaXeTc2);

DisplayFrameKQO TTGH.jLabel5.setText("Thoi

ngayTableBatDau);

DisplayFrameKQO0_TTGH.jLabel6.setText("Thoi

ngayTableKetThuc);

int soCot2 = 4;
int soHang2 = 19;

// Data to be displayed in the JTable
Object[][] data2 = new Object[soHang2][soCot?2];

/[ Du lieucot0: TT
data2[0][0] = "1";
data2[1][0] = "2";
data2[2][0] ="3";
data2[3][0] = "4";
data2[4][0] ="5";
data2[5][0] ="6";
data2[6][0] = "7";
data2[7][0] = "8";
data2[8][0] ="9";
data2[9][0] = "10";
data2[10][0] = "11";
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data2[11][0] = "12™;
data2[12][0] = "13";
data2[13][0] = "14";
data2[14][0] = "15";
data2[15][0] = "16";
data2[16][0] = "17";
data2[17][0] = "18";
data2[18][0] = "19™;

// Du lieu cot 1: Thong so
data2[0][1] ="A 153 (1)";
data2[1][1] ="u3—1 ()"
data2[2][1] = "L 155 (2)";
data2[3][1] ="u5—1 (2)";
data2[4][1] ="L 157 (3)";
data2[5][1] ="u 7—1 (3)";
data2[6][1] ="A 159 (4)";
data2[7][1] ="u 9—1 (4)";
data2[8][1] ="A 1—11 (5)";
data2[9][1] ="u 11—1 (5)";
data2[10][1] = "L 1—>13 (6)";
data2[11][1] ="pn 13—1 (6)";
data2[12][1] = "P1";
data2[13][1] = "P3 (1)";
data2[14][1] = "P5 (2)";
data2[15][1] = "P7 (3)";
data2[16][1] = "P9 (4)";
data2[17][1] = "P11 (5)";
data2[18][1] = "P13 (6)";

// Du lieu cot 2: Gia tri

data2[0][2] = String.format("%G", lambda_s_1);
data2[1][2] = String.format("%G", mu_s_1);
data2[2][2] = String.format("%G", lambda_s_2);
data2[3][2] = String.format("%G", mu_s_2);
data2[4][2] = String.format("%G", lambda_s_3);
data2[5][2] = String.format("%G", mu_s_3);
data2[6][2] = String.format("%G", lambda_s_4);
data2[7][2] = String.format("%G", mu_s_4);
data2[8][2] = String.format("%G", lambda_s_5);
data2[9][2] = String.format("%G", mu_s_5);
data2[10][2] = String.format("%G", lambda_s_6);
data2[11][2] = String.format("%G", mu_s_6);
data2[12][2] = String.format("%G", PO);
data2[13][2] = String.format("%G", P1);
data2[14][2] = String.format("%G", P2);
data2[15][2] = String.format("%G", P3);
data2[16][2] = String.format("%G", P4);
data2[17][2] = String.format("%G", P5);
data2[18][2] = String.format("%G", P6);

/I Du lieu cot 3: Don vi
data2[0][3] = "1/h";
data2[1][3] = "1/h";
data2[2][3] = "1/h";
data2[3][3] = "1/h";
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data2[4][3] = "1/h";
data2[5][3] = "1/h";
data2[6][3] = "1/h";
data2[7][3] = "1/h";
data2[8][3] = "1/h";
data2[9][3] = "1/h";
data2[10][3] = "1/h";
data2[11][3] = "1/h";
data2[12][3] ="";
data2[13][3] ="";
data2[14][3] ="";
data2[15][3] ="";
data2[16][3] ="";
data2[17][3] ="";
data2[18][3] ="";

// Column Names

String[] cols2 = new String[soCot2];
cols2[0] ="TT";

cols2[1]="Théng s6";

cols2[2] ="Gia tri";

cols2[3] ="bon vi";

/ Them du lieu vao table

/I Get table model cua jTablel cua FrameKQ1 1 1 DTC

DefaultTableModel tbIModel2 = (DefaultTableModel)
DisplayFrameKQO_TTGH.jTablel.getModel();

tbIModel2.setRowCount(0);

tbIModel2.setDataVector(data2, cols2);

Font fontChu = new Font("Times New Roman", Font.BOLD, 16);
DisplayFrameKQO0_TTGH.jTablel.setFont(fontChu);

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQO_TTGH.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color.YELLOW, Color.BLACK));

¥

// Can le vao giua cho tat ca cac o trong bang

DefaultTableCellRenderer centerRenderer2 = new DefaultTableCellRenderer();

centerRenderer2.setHorizontal Alignment(JLabel. CENTER);

for (intj = 0; j <soCot2; j++) {
DisplayFrameKQO_TTGH.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRenderer)

¥

/I Cai dat chieu cao cua cac hang

DisplayFrameKQO_TTGH.jTablel.setRowHeight(23);

// Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel2 =
DisplayFrameKQO_TTGH.jTablel.getColumnModel();

columnModel2.getColumn(0).setWidth(5);
columnModel2.getColumn(0).setPreferredWidth(5);

columnModel2.getColumn(1).setWidth(200);
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columnModel2.getColumn(1).setPreferredWidth(200);

columnModel2.getColumn(2).setWidth(200);
columnModel2.getColumn(2).setPreferredWidth(200);

columnModel2.getColumn(3).setWidth(5);
columnModel2.getColumn(3).setPreferredWidth(5);

/I Khong cho phep sua bang
DisplayFrameKQO0_TTGH.jTablel.setDefaultEditor(Object.class, null);

/I CAP NHAT STATUS )
jLabel2.setText("Da tinh todn va cdp nhét so liéu");

} catch (Exception e) {
jLabel2.setText("Ldi khi xir I s6 lidu: " + e.toString());
}
¥

Tinh toan do tin ciy b{ truc banh xe theo hao mon mat lan banh xe
private void XLSL_HMML() {
try {
/I Inputs
I/ Get So lieu
/*String ChonSoLieuTrenTuyen ="";
String ChonSoLieuTaiDepot =",

String SoLieuTrenTuyen ="";

String SoLieuTaiDepot = "";

if(jCheckBoxMenultem18.isSelected()){
ChonSoLieuTrenTuyen = "Trén tuyén";
SoLieuTrenTuyen =" - Trén tuyén";

}

if(jCheckBoxMenultem19.isSelected()){
ChonSoLieuTaiDepot = "Tai Depot";
SoLieuTaiDepot =" - Tai Depot";

)

// Get Doan tau

String ChonDoanTauHNQOO1 =",

String ChonDoanTauHN002 =",

String ChonDoanTauHNQO3 =",

String ChonDoanTauHNQO4 =",

String ChonDoanTauHNOQO5 = "";

String ChonDoanTauHNO06 = "";

String ChonDoanTauHNQO7 =",

String ChonDoanTauHNO08 = "";

String ChonDoanTauHNOQ9 = "";

String ChonDoanTauHNQ10 =",

String ChonDoanTauHNO11 ="";

String ChonDoanTauHNOQ12 ="";

String ChonDoanTauHNQ13 ="";

String DoanTauHNOO1 =",
String DoanTauHNO002 =",
String DoanTauHNO03 =""";
String DoanTauHNO04 ="";
String DoanTauHNOOQ5 =",
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String DoanTauHNO06 = """;
String DoanTauHNOQ7 =""";
String DoanTauHNOO8 = """,
String DoanTauHNOQ9 =",
String DoanTauHNO10 ="";
String DoanTauHNO11 ="";
String DoanTauHNO12 =",

String DoanTauHNO13 ="";
if(jCheckBoxMenultem1l.isSelected()){
ChonDoanTauHNO001 = "HN0O1";

DoanTauHNO001 =" - HNOO1";

}
if(jJCheckBoxMenultem2.isSelected()){
ChonDoanTauHN002 = "HN002";

DoanTauHNO002 =" - HNOO02";

}
if(jCheckBoxMenultem3.isSelected()){
ChonDoanTauHNOO3 = "HNO003";

DoanTauHNO03 =" - HNO03";

if(jCheckBoxMenultem4.isSelected()){
ChonDoanTauHNO00O4 = "HNO004";
DoanTauHNQ004 =" - HNOO4";

¥

if(jCheckBoxMenultemb5.isSelected()){
ChonDoanTauHNOO5 = "HNO005";
DoanTauHNOQ05 =" - HNOO5";

¥

if(jCheckBoxMenultem6.isSelected()){
ChonDoanTauHNO006 = "HNO006";
DoanTauHNO0O6 =" - HN0O06";

}
if(jCheckBoxMenultem7.isSelected()){
ChonDoanTauHNOO7 = "HNOO7";

DoanTauHNOQO07 =" - HNOO7";

if(jCheckBoxMenultem8.isSelected()){
ChonDoanTauHNO008 = "HNO008";
DoanTauHNO008 =" - HNO08";

¥

if(jCheckBoxMenultem9.isSelected()){
ChonDoanTauHNO009 = "HNO009";
DoanTauHNO009 =" - HNO09";

¥

if(jCheckBoxMenultem10.isSelected()){
ChonDoanTauHN010 = "HNO010";
DoanTauHNO010 =" - HN010";

if(jCheckBoxMenultem11.isSelected()){
ChonDoanTauHNO11 = "HNO11";
DoanTauHNO11 =" - HNO11";

¥

if(jCheckBoxMenultem12.isSelected()){
ChonDoanTauHNO012 = "HNO012";
DoanTauHNO012 =" - HNO12™;

}
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if(jCheckBoxMenultem13.isSelected()){
ChonDoanTauHNO013 = "HNO013";
DoanTauHNO013 =" - HN013";

}

/I Get Toa xe

String ChonToaXeTcl ="";

String ChonToaXeMOQ ="";

String ChonToaXeM1 ="";

String ChonToaXeTc2 ="";

String ToaXeTcl ="";

String ToaXeMO0 ="";

String ToaXeM1 ="";

String ToaXeTc2 ="";

if(jCheckBoxMenultem14.isSelected()){
ChonToaXeTcl ="Tcl";
ToaXeTcl=""-Tcl";

}

if(jCheckBoxMenultem15.isSelected()){
ChonToaXeMO0 = "MQ";
ToaXeMO =" - M0";

}

if(jCheckBoxMenultem16.isSelected()){
ChonToaXeM1 ="M1";
ToaXeM1l="-M1";

}

if(jCheckBoxMenultem17.isSelected()){
ChonToaXeTc2 = "Tc2";
ToaXeTc2="-Tc2";

}

/I Get Truc so

String ChonTrucSol =",

String ChonTrucSo2 =",

String ChonTrucSo3 =",

String ChonTrucSo4 =",

String TrucSol ="";
String TrucSo2 ="";
String TrucSo3 ="";
String TrucSo4 ="";
if(jCheckBoxMenultem20.isSelected()){
ChonTrucSol ="1";
TrucSol ="-1";
}
if(jCheckBoxMenultem21.isSelected()){
ChonTrucSo2 = "2";
TrucSo2 ="-2";

¥
if(jCheckBoxMenultem22.isSelected()){
ChonTrucSo3 ="3";
TrucSo3 =" - 3",
¥
if(jCheckBoxMenultem23.isSelected()){
ChonTrucSo4 = "4";
TrucSo4 =" - 4";

}
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/I Get Phia
String ChonPhiaTrai =",
String ChonPhiaPhai =",

String PhiaTrai ="";
String PhiaPhai ="";
if(JCheckBoxMenultem24.isSelected()){
ChonPhiaTrai = "Trai";
PhiaTrai =" - Trai';
}
if(jCheckBoxMenultem25.isSelected()){
ChonPhiaPhai = "Phai";
PhiaPhai =" - Phai";
}

/I Processes

/I Khoi tao statement cho ket noi database
Statement st;

/I Khoi tao doi tuong chua ket qua tra ve
ResultSet rs;

/I Ket noi voi database

st = connect.connection();

/I Cau lenh xem du lieu

String sql = "SELECT ¢ FROM Frame2_1 2_HMML WHERE " + ChonDoanTau + " AND " +

// Thuc thi cau lenh

rs = st.executeQuery(sql);
/I So thu tu cua bang

TT =0;

// DUA SO LIEU VAO FrameData2_1_2_HMML

DisplayFrameData2_1 2 _HMML.jLabel2.setText("Poan
DoanTauHNO02 + DoanTauHNO0O3 + DoanTauHNO004 + DoanTauHNOO5 + DoanTauHNO06
DoanTauHNOO7 + DoanTauHNOO8 + DoanTauHNO09 + DoanTauHNO10 + DoanTauHNO11
DoanTauHNO012 + DoanTauHNO13);
DisplayFrameData2_1 2 HMML.jLabel3.setText("Toa xe:" + ToaXeTcl + ToaXeMO
ToaXeM1 + ToaXeTc2);
DisplayFrameData2 1 2 HMML jLabel4.setText("Truc s6:" + TrucSol + TrucSo2
TrucSo3 + TrucSo4);
DisplayFrameData2_1 2 HMML.jLabel5.setText("Phia:" + PhiaTrai + PhiaPhai);
DisplayFrameData2 1 2 HMML jLabel6.setText("D¢
I_gh_MLBX);
SimpleDateFormat sdf = new SimpleDateFormat("dd-MM-yyyy");
SimpleDateFormat sdf2 = new SimpleDateFormat("yyyy-MM-dd");
Date ngayDataBatDau, ngayDataKetThuc;

ChonToaXe + " AND " + ChonTrucSo + " AND " + ChonPhia;

String ngayTableBatDau, ngayTableKetThuc;

ngayDataBatDau = sdf2.parse(Frame2_1_2.ngayBatDau);

ngayTableBatDau = sdf.format(ngayDataBatDau);

ngayDataKetThuc = sdf2.parse(Frame2_1_2.ngayKetThuc);

ngayTableKetThuc = sdf.format(hgayDataKetThuc);
DisplayFrameData2_1_2_HMML jLabel7.setText("Thoi gian bit dau khao sat:
ngayTableBatDau);
DisplayFrameData2 1 2 HMML jLabel8.setText("Thoi gian két thiuc khao sat:
ngayTableKetThuc);

/l Get table model cua jTablel cua FrameData2_1 2 DTC
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DefaultTableModel tbiIModell = (DefaultTableModel)
DisplayFrameData2_1 2 HMML.jTablel.getModel();
/I So cot du lieu
int soCot = 10;
String[] cols = new String[soCot];
cols[0] ="TT";
cols[1] ="ID";
cols[2] = "Poan tau";
cols[3] = "Toa xe";
cols[4] = "Ngay";
cols[5] = "Truc sd";
cols[6] = "Phia";
cols[7] = "<html><center>L<br>(km)</center></htmI>";
cols[8] = "<html><center>Iml<br>(mm)</center></htmi>";
cols[9] = "<htmI><center>c<br>(mm/10<sup>5</sup>km)</center></html>";
// Dua du lieu vao table
/I Dem so hang du lieu
int soHang = 0;
while (rs.next()) {
soHang = soHang + 1;
¥
// Khoi tao data voi soHang va soCot
Object[][] data = new Object[soHang][soCot];
// Reset lai ResultSet bang cach gan lai lenh
rs = st.executeQuery(sql);
// Doc du lieu tu CSDL vao data
inti=0;
Date ngayData;
String ngayTable;
while (rs.next()) {
TT=TT +1;
data[i][0] = Integer.toString(TT);
data[i][1] = rs.getString("ID");
data[i][2] = rs.getString("DT");
data[i][3] = rs.getString("TX");
ngayData = sdf2.parse(rs.getString("Ngay"));
ngayTable = sdf.format(ngayData);
data[i][4] = ngayTable;
data[i][5] = rs.getString("TrucSo");
data[i][6] = rs.getString("Phia");
data[i][7] = rs.getString("L");
data[i][8] = rs.getString("Iml");
data[i][9] = rs.getString("'c");
i=i+1;
b
/l Them du lieu vao table
tbIModel1.setRowCount(0);
tbIModell.setDataVector(data, cols);

[/l Hien thi tong so so lieu
int TSSL = DisplayFrameData2_1_2_HMML jTablel.getRowCount();

DisplayFrameData2 1 2 HMML jLabel9.setText("Tong sO sO lidu: " +
Integer.toString(TSSL));

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j < soCot; j++) {
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DisplayFrameData2_1 2 HMML.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new

SimpleHeaderRenderer(Color.YELLOW, Color.BLACK));
¥
/I Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer = new DefaultTableCellRenderer();
centerRenderer.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot; j++) {

DisplayFrameData2_1 2 HMML.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRe
nderer);

}

/I Cai dat chieu cao cua cac hang

//jTablel.setRowHeight(20);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel =
DisplayFrameData2_1_2_HMML.jTablel.getColumnModel();

columnModel.getColumn(0).setWidth(30);

columnModel.getColumn(0).setPreferredWidth(30);

columnModel.getColumn(1).setWidth(30);
columnModel.getColumn(2).setPreferredWidth(30);

columnModel.getColumn(9).setWidth(100);
columnModel.getColumn(9).setPreferredWidth(100);

/I Khong cho phep sua bang
DisplayFrameData2_1 2 HMML.jTablel.setDefaultEditor(Object.class, null);

/I XU LY SO LIEU
Il Inputs
// Get Igh
double |_gh = Double.parseDouble(l_gh_MLBX);
/Il Getc
double c[] = new double[soHang];
for (int j = 0; j < soHang; j++) {
c[j] = Double.parseDouble(tbIModell.getVValueAt(j, 9).toString());
¥

I/ Processes

/I Dua c vao c_temp

c_temp_HMML.clear();

for (intj = 0; j < c.length; j++) {
c_temp_HMML.add(c[j]);

}

MyFunctions HamHuulch = new MyFunctions();
Object[] ketQua = new Object[2];
ketQua = HamHuulch.tinhKVTH_DLC(c);

/I KVTH ac
double a_c = Double.parseDouble(ketQua[0].toString());
/I DLC sigma_c
double sigma_c = Double.parseDouble(ketQua[1].toString());
/I HSBD upsilon_c
double upsilon_c =sigma_c/a_c;
/[ THLV gamma 50%
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doublet gamma 50=1_gh/a c;

/I THLV gamma 90%

double t gamma_90 =1_gh/ (1.282 * sigma_c + a_c);

/I THLV gamma 99,99%

double t gamma 9999 =1 gh/(3.719 * sigma_c + a_c);

// Outputs

jTextField33.setText(String.format("%G", a_c));
jTextField34.setText(String.format("%G", sigma_c));
jTextField35.setText(String.format("%G", upsilon_c));
jTextField36.setText(String.format("%G", t_gamma_50));
jTextField37.setText(String.format("%G", t_gamma_90));
jTextField38.setText(String.format("%G", t_gamma_9999));

// DUA SO LIEU VAO FrameKQ2_1 2 HMML

DisplayFrameKQ2 1 2 HMML.jLabel2.setText("Poan tau:" + DoanTauHNOO1 +
DoanTauHNO02 + DoanTauHNOO3 + DoanTauHNO004 + DoanTauHNOO5 + DoanTauHNO0O6
DoanTauHNOO7 + DoanTauHNO08 + DoanTauHNO09 + DoanTauHNO10 + DoanTauHNO11
DoanTauHNO012 + DoanTauHNO13);

DisplayFrameKQ2_1 2 HMML.jLabel3.setText("Toa xe:" + ToaXeTcl + ToaXeMO
ToaXeM1 + ToaXeTc2);

DisplayFrameKQ2_1 2 HMML jLabel4.setText("Truc s6:" + TrucSol + TrucSo2 +
TrucSo3 + TrucSo4);

DisplayFrameKQ2_1 2 HMML.jLabel5.setText("Phia:" + PhiaTrai + PhiaPhai);

DisplayFrameKQ2 1 2 HMML.jLabel6.setText("P9 mon gidi han (mm): "+ 1 gh MLBX);

DisplayFrameKQ2 1 2 HMML . jLabel7.setText("Thoi gian bit dau khao sat: " +
ngayTableBatDau);

DisplayFrameKQ2 1 2 HMML jLabel8.setText("Thoi gian két thic khao sat: " +
ngayTableKetThuc);

+ +

+

/l Ham f(c)

double hsl = 1/ (sigma_c * Math.sgrt(2 * Math.P1));

double hs2 = -1/ (2 * sigma_c * sigma_c);

String ham_f = String.format("%G", hs1) + " exp[" + String.format("%G", hs2) + " (c - " +
String.format("%G", a_c) + ")"2]";

/l Ham P(t)

double sigma = Double.parseDouble(jTextField34.getText());

double a = Double.parseDouble(j TextField33.getText());

hsl =1_gh/sigma;

hs2 = a/sigma;

String ham_P_t = "®(" + String.format("%G", hsl) + "/t - " + String.format("%G", hs2) +

DE

// Ham Q(t)

hsl =1_gh/sigma;

hs2 = a/ sigma;

String ham_Q_t = "®(" + String.format("%G", hs2) + " - " + String.format("%G", hsl) + " /
"

int soCot2 = 4;
int soHang2 = 9;

// Data to be displayed in the JTable
Object[][] data2 = new Object[soHang2][soCot2];
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// Du lieu cot 0 TT
data2[0][0] =
data2[1][0] =
data2[2][0] =
data2[3][0] =
data2[4][0] =
data2[5][0] =
data2[6][0] =
data2[7][0] =
data2[8][0] =

QOQ\_‘OZUI-EUE'\B"

/I Du lieu cot 1: Thong so
data2[0][1] = "a(c)";
data2[1][1] = "o(C)";
data2[2][1] = "v(c)";
data2[3][1] = "t_y=50%";
data2[4][1] = "t_y=90%";
data2[5][1] = "t_y=99.99%";
data2[6][1] = "f(c)";
data2[7][1] = "P(t)";
data2[8][1] = "Q(t)";

// Du lieu cot 2: Gia tri

data2[0][2] = String.format("%G", a_c);

data2[1][2] = String.format("%G", sigma_c);
data2[2][2] = String.format("%G", upsilon_c);
data2[3][2] = String.format("%G", t_gamma_50);
data2[4][2] = String.format("%G", t_gamma_90);
data2[5][2] = String.format("%G", t_ gamma_9999);
data2[6][2] = ham_f;

data2[7][2] = ham_P_t;

data2[8][2] = ham_Q t;

// Du lieu cot 3: Don vi
data2[0][3] = "mm/10"5 km";
data2[1][3] = "mm/10"5 km";
data2[2][3] ="";

data2[3][3] = "10"5 km";
data2[4][3] = "10"5 km";
data2[5][3] = "10"5 km";
data2[6][3] = "10"5 km/mm";
data2[7][3] ="";

data2[8][3] =""";

/I Column Names

String[] cols2 = new String[soCot?2];
cols2[0] ="TT";

cols2[1] = "Théng sb";

cols2[2] ="Gia tri";

cols2[3] ="Pon vi";

/ Them du lieu vao table

/I Get table model cua jTablel cua FrameKQ2_1 2 HMML

DefaultTableModel tbIModel2 = (DefaultTableModel)
DisplayFrameKQ2_1 2 HMML.jTablel.getModel();

tbIModel2.setRowCount(0);
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tbIModel2.setDataVector(data2, cols2);

Font fontChu = new Font("Times New Roman", Font.BOLD, 16);
DisplayFrameKQ2_1_2_HMML.jTablel.setFont(fontChu);

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQ2_1 2 HMML.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color.YELLOW, Color.BLACK));
b
/I Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer2 = new DefaultTableCellRenderer();
centerRenderer2.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQ2_1 2 HMML.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRen
derer);
}

/I Cai dat chieu cao cua cac hang

DisplayFrameKQ2_1_2 HMML.jTablel.setRowHeight(23);

// Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel2 =
DisplayFrameKQ2_1_2 HMML.jTablel.getColumnModel();

columnModel2.getColumn(0).setWidth(5);

columnModel2.getColumn(0).setPreferredWidth(5);

columnModel2.getColumn(1).setWidth(5);
columnModel2.getColumn(1).setPreferredWidth(5);

columnModel2.getColumn(2).setWidth(400);
columnModel2.getColumn(2).setPreferredWidth(400);

columnModel2.getColumn(3).setWidth(5);
columnModel2.getColumn(3).setPreferredWidth(5);

/I Khong cho phep sua bang
DisplayFrameKQ2_1 2 HMML.jTablel.setDefaultEditor(Object.class, null);

/[ CAP NHAT STATUS )
jLabel2.setText("DPa tinh toan va cdp nhét so liéu");

}

} catch (Exception e) {
jLabel2.setText("Ldi khi xtr Iy s6 liéu: " + e.toString());
}
}

Tinh toan dj tin cay bg truc banh xe theo hao mon go banh xe
private void XLSL_HMGB() {
try {
/I Inputs
// Get So lieu
[*String ChonSoLieuTrenTuyen ="";
String ChonSoLieuTaiDepot =",

String SoLieuTrenTuyen = """,
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String SoLieuTaiDepot ="";

if(jCheckBoxMenultem18.isSelected()){
ChonSoLieuTrenTuyen = "Trén tuyén";
SoLieuTrenTuyen =" - Trén tuyén";

}

if(jCheckBoxMenultem19.isSelected()){
ChonSoLieuTaiDepot = "Tai Depot";
SoLieuTaiDepot =" - Tai Depot";

¥

/I Get Doan tau

String ChonDoanTauHNOO1 ="";

String ChonDoanTauHN002 =",

String ChonDoanTauHNO003 ="";

String ChonDoanTauHNO004 ="";

String ChonDoanTauHNOO5 =",

String ChonDoanTauHNO006 =",

String ChonDoanTauHNQOO7 =",

String ChonDoanTauHNO0O8 =",

String ChonDoanTauHNOOQ9 =",

String ChonDoanTauHNQ010 =",

String ChonDoanTauHNQO11 ="";

String ChonDoanTauHNQ012 =",

String ChonDoanTauHNQ13 =",

String DoanTauHNOO1 = """;

String DoanTauHNO002 = """;

String DoanTauHNO03 = """

String DoanTauHNO04 = """;

String DoanTauHNOQ5 = """;

String DoanTauHNO06 = """;

String DoanTauHNOQ7 ="";

String DoanTauHNO08 = """;

String DoanTauHNOQ9 = """;

String DoanTauHNO10 ="";

String DoanTauHNO11 ="";

String DoanTauHNO12 =""";

String DoanTauHNO13 ="";

if (jCheckBoxMenulteml.isSelected()) {
ChonDoanTauHNOO1 = "HNOO1";
DoanTauHNOO1 =" - HNOO1"™;

}

if (jCheckBoxMenultemz2.isSelected()) {
ChonDoanTauHNO002 = "HNO002";
DoanTauHNO002 =" - HNOO2";

}

if (jCheckBoxMenultem3.isSelected()) {
ChonDoanTauHNOO3 = "HNO003";
DoanTauHNO003 =" - HNOO3™;

}

if (jCheckBoxMenultem4.isSelected()) {
ChonDoanTauHNOO0O4 = "HNO004";
DoanTauHNOQOO4 =" - HN004";

b

if (jCheckBoxMenultem5.isSelected()) {
ChonDoanTauHNOO5 = "HNO005";
DoanTauHNOQO05 =" - HNOO5";
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¥
if (jCheckBoxMenultem6.isSelected()) {

ChonDoanTauHNO0O06 = "HNO006";
DoanTauHNOQO6 =" - HN0O6";

}

if (jCheckBoxMenultem?7.isSelected()) {
ChonDoanTauHNOQOO7 = "HNOO7";
DoanTauHNOO7 =" - HNOO7™;

}

if (jCheckBoxMenultem8.isSelected()) {
ChonDoanTauHNOO08 = "HNO008";
DoanTauHNO008 =" - HNO08™";

¥

if (jCheckBoxMenultem9.isSelected()) {
ChonDoanTauHNO09 = "HNO009";
DoanTauHNO009 =" - HNO09";

¥

if (jCheckBoxMenultem10.isSelected()) {
ChonDoanTauHNO010 = "HNO010";
DoanTauHN010 =" - HNO10";

¥

if (jCheckBoxMenultem11.isSelected()) {
ChonDoanTauHNO011 = "HNO011";
DoanTauHNO011 =" - HNO11";

}

if (jCheckBoxMenultem12.isSelected()) {
ChonDoanTauHN012 = "HNO012";
DoanTauHNO012 =" - HNO12";

}

if (jCheckBoxMenultem13.isSelected()) {
ChonDoanTauHNO013 = "HNO13";
DoanTauHN013 =" - HNO13";

}

I/l Get Toa xe

String ChonToaXeTcl ="";

String ChonToaXeMO0 ="";

String ChonToaxXeM1 ="";

String ChonToaXeTc2 =",

String ToaXeTcl ="";

String ToaXeMQ =",

String ToaXeM1 ="";

String ToaXeTc2 ="";

if (jCheckBoxMenultem14.isSelected()) {
ChonToaXeTcl ="Tcl";
ToaXeTcl="-Tcl™

}

if (jCheckBoxMenultem15.isSelected()) {
ChonToaXeMO0 = "MO0";
ToaXeMO =" - M0";

}

if (jCheckBoxMenultem16.isSelected()) {
ChonToaXeM1 ="M1";
ToaXeM1l =" - M1";

if (jCheckBoxMenultem17.isSelected()) {
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ChonToaXeTc2 = "Tc2";
ToaXeTc2="-Tc2";
}
/I Get Truc so
String ChonTrucSol =",
String ChonTrucSo2 =",
String ChonTrucSo3 =",
String ChonTrucSo4 =",

String TrucSol ="";

String TrucSo2 ="";

String TrucSo3 ="";

String TrucSo4 ="";

if (jCheckBoxMenultem20.isSelected()) {
ChonTrucSol ="1";
TrucSol="-1"

}

if (jCheckBoxMenultem21.isSelected()) {
ChonTrucSo2 = "2";
TrucSo2 =" -2";

}

if (jCheckBoxMenultem22.isSelected()) {
ChonTrucSo3 ="3";
TrucSo3 ="-3";

}

if (jCheckBoxMenultem23.isSelected()) {
ChonTrucSo4 = "4";
TrucSo4 =" - 4";

}

/I Get Phia

String ChonPhiaTrai =",

String ChonPhiaPhai = "";

String PhiaTrai ="";

String PhiaPhai = "";

if (jCheckBoxMenultem24.isSelected()) {
ChonPhiaTrai = "Trai";
PhiaTrai =" - Trai";

}

if (jCheckBoxMenultem25.isSelected()) {
ChonPhiaPhai = "Phai";
PhiaPhai =" - Phai";

}

/I Processes

/I Khoi tao statement cho ket noi database

Statement st;

// Khoi tao doi tuong chua ket qua tra ve

ResultSet rs;

/I Ket noi voi database

st = connect.connection();

/I Cau lenh xem du lieu

String sgl = "SELECT ¢ FROM Frame2_1 2 HMGB WHERE " + ChonDoanTau + " AND "

+ ChonToaXe + " AND " + ChonTrucSo + " AND " + ChonPhia;

/I Thuc thi cau lenh

rs = st.executeQuery(sql);

//'So thu tu cua bang
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TT =0;
/I DUA SO LIEU VAO FrameData2_1 2 HMGB

DisplayFrameData2 1 2 HMGB jLabel2.setText("Poan tau:" + DoanTauHN(OO1
DoanTauHNO002 + DoanTauHNOO03 + DoanTauHNO04 + DoanTauHNOO0O5 + DoanTauHNO0O6
DoanTauHNOO7 + DoanTauHNOO08 + DoanTauHNO09 + DoanTauHNO010 + DoanTauHNO011l
DoanTauHNO012 + DoanTauHNO13);

DisplayFrameData2_1 2 HMGB.jLabel3.setText("Toa xe:" + ToaXeTcl + ToaXeMO
ToaXeM1 + ToaXeTc2);

DisplayFrameData2_1_2 HMGB jLabel4.setText("Truc s&:" + TrucSol + TrucSo2 +
TrucSo3 + TrucSo4);

DisplayFrameData2_1 2 _HMGB.jLabel5.setText("Phia:" + PhiaTrai + PhiaPhai);

DisplayFrameData2 1 2 HMGB.jLabel6.setText("Dd mon gidi han (mm): " + 1 _gh GBX);

SimpleDateFormat sdf = new SimpleDateFormat("'dd-MM-yyyy");

SimpleDateFormat sdf2 = new SimpleDateFormat("yyyy-MM-dd");

Date ngayDataBatDau, ngayDataKetThuc;

String ngayTableBatDau, ngayTableKetThuc;

ngayDataBatDau = sdf2.parse(Frame2_1_2.ngayBatDau);

ngayTableBatDau = sdf.format(ngayDataBatDau);

ngayDataKetThuc = sdf2.parse(Frame2_1 2.ngayKetThuc);

ngayTableKetThuc = sdf.format(ngayDataKetThuc);

DisplayFrameData2_1 2 HMGB.jLabel7.setText("Thoi gian bat dau khao sat: " +
ngayTableBatDau);

DisplayFrameData2 1 2 HMGB.jLabel8.setText("Thoi gian két thuc khao sat: " +
ngayTableKetThuc);

+ 4+ +

+

/I Get table model cua jTablel cua FrameData2_ 1 2 HMGB
DefaultTableModel tbiIModell = (DefaultTableModel)
DisplayFrameData2_1 2 _HMGB.jTablel.getModel();
// So cot du lieu
int soCot = 10;
String[] cols = new String[soCot];
cols[0] ="TT";
cols[1] ="ID";
cols[2] = "Poan tau";
cols[3] = "Toa xe";
cols[4] = "Ngay";
cols[5] = "Truc sb";
cols[6] = "Phia";
cols[7] = "<htmI><center>L<br>(km)</center></html>";
cols[8] = "<html><center>Igb<br>(mm)</center></html>";
cols[9] = "<html><center>c<br>(mm/10<sup>5</sup>km)</center></html>";
// Dua du lieu vao table
// Dem so hang du lieu
int soHang = 0;
while (rs.next()) {
soHang = soHang + 1;
¥
/I Khoi tao data voi soHang va soCot
Object[][] data = new Object[soHang][soCot];
/I Reset lai ResultSet bang cach gan lai lenh
rs = st.executeQuery(sql);
// Doc du lieu tu CSDL vao data
inti=0;
Date ngayData;
String ngayTable;
while (rs.next()) {
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TT=TT+1,
data[i][0] = Integer.toString(TT);
data[i][1] = rs.getString("ID");
data[i][2] = rs.getString("DT");
data[i][3] = rs.getString("TX");
ngayData = sdf2.parse(rs.getString("Ngay"));
ngayTable = sdf.format(ngayData);
data[i][4] = ngayTable;
data[i][5] = rs.getString("TrucSo");
data[i][6] = rs.getString("Phia");
data[i][7] = rs.getString("L");
data[i][8] = rs.getString("Igh");
data[i][9] = rs.getString("'c");
i=i+1;

¥

/I Them du lieu vao table
tbIModel1.setRowCount(0);
tbiIModell.setDataVector(data, cols);

// Hien thi tong so so lieu
int TSSL = DisplayFrameData2_1_2_HMGB jTablel.getRowCount();

DisplayFrameData2 1 2 HMGB.jLabel9.setText("Tong SO sO ligu: " +
Integer.toString(TSSL));

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot; j++) {

DisplayFrameData2_1 2 HMGB.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new

SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));
¥
// Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer = new DefaultTableCellRenderer();
centerRenderer.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot; j++) {

DisplayFrameData2_1 2 HMGB.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRe
nderer);

¥

/I Cai dat chieu cao cua cac hang

/ljTablel.setRowHeight(20);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel =
DisplayFrameData2_1 2 HMGB.jTablel.getColumnModel();

columnModel.getColumn(0).setWidth(30);
columnModel.getColumn(0).setPreferredWidth(30);

columnModel.getColumn(21).setWidth(30);
columnModel.getColumn(2).setPreferredWidth(30);

columnModel.getColumn(9).setWidth(100);
columnModel.getColumn(9).setPreferredWidth(100);

/I Khong cho phep sua bang
DisplayFrameData2_1 2 _HMGB.jTablel.setDefaultEditor(Object.class, null);
/I XU LY SO LIEU

/Il Inputs

I/ Get Igh
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double |_gh = Double.parseDouble(l_gh GBX);
Il Getc
double c[] = new double[soHang];
for (intj = 0; j < soHang; j++) {
c[j] = Double.parseDouble(tbIModell1.getValueAt(j, 9).toString());
}

I/ Processes

/I Dua c vao ¢c_temp_ HMGB

c_temp_HMGB.clear();

for (intj = 0; j <c.length; j++) {
c_temp_HMGB.add(c[j]);

¥

MyFunctions HamHuulch = new MyFunctions();
Obiject[] ketQua = new Object[2];
ketQua = HamHuulch.tinhKVTH_DLC(c);

/I KVTH ac

double a_c = Double.parseDouble(ketQua[0].toString());
/I DLC sigma_c

double sigma_c = Double.parseDouble(ketQua[1].toString());
/I HSBD upsilon_c

double upsilon_c =sigma_c/a_c;

/I THLV gamma 50%

doublet gamma 50=1_gh/a c;

/I THLV gamma 90%

double t gamma_90 =1_gh/ (1.282 * sigma_c + a_c);

/I THLV gamma 99,99%

double t gamma_9999 =1 _gh/(3.719 * sigma_c + a_c);

// Outputs

jTextField42.setText(String.format("%G", a_c));
jTextField43.setText(String.format("%G", sigma_c));
jTextField44.setText(String.format("%G", upsilon_c));
jTextField45.setText(String.format("%G", t_gamma_50));
jTextField46.setText(String.format("%G", t_gamma_90));
jTextField47.setText(String.format("%G", t_gamma_9999));

// DUA SO LIEU VAO FrameKQ2_1_2 HMGB

DisplayFrameKQ2 1 2 HMGB jLabel2.setText("PDoan tau:" + DoanTauHNOO1
DoanTauHN002 + DoanTauHNO03 + DoanTauHNO004 + DoanTauHNOO5 + DoanTauHNOO06 +
DoanTauHNO0O7 + DoanTauHNOO8 + DoanTauHNO09 + DoanTauHNO010 + DoanTauHNO11 +
DoanTauHNO012 + DoanTauHNO13);

J’_

DisplayFrameKQ2_1 2 HMGB.jLabel3.setText("Toa xe:" + ToaXeTcl + ToaXeMO +

ToaXeM1 + ToaXeTc2);

DisplayFrameKQ2 1 2 HMGB.jLabel4.setText("Truc s6:" + TrucSol + TrucSo2 + TrucSo3

+ TrucSo4);
DisplayFrameKQ2_1 2 HMGB.jLabel5.setText("Phia:" + PhiaTrai + PhiaPhai);

DisplayFrameKQ2_1_2 HMGB.jLabel6.setText("D9 mon gidi han (mm): " + 1 gh GBX);
DisplayFrameKQ2 1 2 HMGB.jLabel7.setText("Thoi gian bit dau khao sat:
ngayTableBatDau);

J’_

DisplayFrameKQ2 1 2 HMGB.jLabel8.setText("Thoi gian két thuc khao sat: " +

ngayTableKetThuc);

/[ Ham f(c)
112



double hsl =1/ (sigma_c * Math.sgrt(2 * Math.Pl));
double hs2 = -1/ (2 * sigma_c * sigma_c);
String ham_f = String.format("%G", hsl) + " exp[" + String.format("%G", hs2) + " (c - " +

String.format("%G", a_c) + ")"2]";

)"

/I Ham P(t)

double sigma = Double.parseDouble(jTextField43.getText());

double a = Double.parseDouble(jTextField42.getText());

hsl =1 _gh/sigma;

hs2 = a/sigma;

String ham_P_t = "®(" + String.format("%G", hsl) + "/t - " + String.format("%G", hs2) +

/I Ham Q(t)

hsl =1_gh/sigma;

hs2 = a/sigma;

String ham_Q_t = "®(" + String.format("%G", hs2) + " - " + String.format("%G", hsl) + " /

int soCot2 = 4;
int soHang2 = 9;

// Data to be displayed in the JTable
Object[][] data2 = new Object[soHang2][soCot2];

/I Dulieucot0: TT
data2[0][0] = "1";
data2[1][0] = "2";
data2[2][0] = "3";

data2[3][0] = "4";
data2[4][0] ="5";
data2[5][0] = "6";
data2[6][0] = "7";
data2[7][0] ="8";
data2[8][0] = "9";

/I Du lieu cot 1: Thong so
data2[0][1] = "a(c)";
data2[1][1] = "o(c)";
data2[2][1] = "v(c)";
data2[3][1] = "t_y=50%"";
data2[4][1] = "t_y=90%";
data2[5][1] = "t_y=99.99%";
data2[6][1] = "f(c)";
data2[7][1] = "P()";
data2[8][1] = "Q(t)";

// Du lieu cot 2: Gia tri

data2[0][2] = String.format("%G", a_c);
data2[1][2] = String.format("%G", sigma_c);
data2[2][2] = String.format("%G", upsilon_c);
data2[3][2] = String.format("%G", t_gamma_50);
data2[4][2] = String.format("%G", t_gamma_90);

data2[5][2] = String.format("%G", t_gamma_9999);
data2[6][2] = ham_f;
data2[7][2] = ham_P_t;
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data2[8][2] = ham_Q t;

// Du lieu cot 3: Don vi
data2[0][3] = "mm/10"5 km";
data2[1][3] = "mm/10"5 km";
data2[2][3] ="";

data2[3][3] = "10"5 km";
data2[4][3] = "10"5 km";
data2[5][3] = "10"5 km";
data2[6][3] = "10"5 km/mm";
data2[7][3] ="

data2[8][3] ="";

/l Column Names

String[] cols2 = new String[soCot2];
cols2[0] ="TT";

cols2[1]="Théng s6";

cols2[2] ="Gia tr1";

cols2[3] ="bon vi";

/l Them du lieu vao table

/I Get table model cua jTablel cua FrameKQ2_ 1 2 HMG

DefaultTableModel tbIModel2 = (DefaultTableModel)
DisplayFrameKQ2_1 2 HMGB.jTablel.getModel();

tbIModel2.setRowCount(0);

tbIModel2.setDataVector(data2, cols2);

Font fontChu = new Font("Times New Roman", Font.BOLD, 16);
DisplayFrameKQ2_1 2 HMGB.jTablel.setFont(fontChu);

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQ2_1 2 HMGB.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));
¥
// Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer2 = new DefaultTableCellRenderer();
centerRenderer2.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQ2_1 2 HMGB.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerRen
derer);
¥

// Cai dat chieu cao cua cac hang

DisplayFrameKQ2_1 2 HMGB.jTablel.setRowHeight(23);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel2 =
DisplayFrameKQ2_1 2 HMGB.jTablel.getColumnModel();

columnModel2.getColumn(0).setWidth(5);

columnModel2.getColumn(0).setPreferredWidth(5);

columnModel2.getColumn(1).setWidth(5);
columnModel2.getColumn(1).setPreferredWidth(5);

columnModel2.getColumn(2).setWidth(400);
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columnModel2.getColumn(2).setPreferredWidth(400);

columnModel2.getColumn(3).setWidth(5);
columnModel2.getColumn(3).setPreferredWidth(5);

/I Khong cho phep sua bang
DisplayFrameKQ2_1 2 HMGB.jTablel.setDefaultEditor(Object.class, null);

/| CAP NHAT STATUS ’
jLabel2.setText("Pa tinh todn va cip nhat so liéu");

}

} catch (Exception €) {
jLabel2.setText("Ldi khi xir 1y s6 liéu: " + e.toString());
}
}

Tinh toan dd tin ciy bd truc banh xe theo dd gia ting chiéu cao gé banh xe
private void XLSL_GTCCGB() {
try {
/I Inputs
Il Get So lieu
/*String ChonSoLieuTrenTuyen ="";
String ChonSoLieuTaiDepot =",

String SoLieuTrenTuyen ="";

String SoLieuTaiDepot ="";

if(jCheckBoxMenultem18.isSelected()){
ChonSoLieuTrenTuyen = "Trén tuyén";
SoLieuTrenTuyen =" - Trén tuyén";

¥

if(jCheckBoxMenultem19.isSelected()){
ChonSoLieuTaiDepot = "Tai Depot";
SoLieuTaiDepot =" - Tai Depot";

)

// Get Doan tau

String ChonDoanTauHNOO1 =",

String ChonDoanTauHNQO2 =",

String ChonDoanTauHNQO3 =",

String ChonDoanTauHN004 =",

String ChonDoanTauHNOQO5 =",

String ChonDoanTauHNQO06 =",

String ChonDoanTauHNOQ7 ="";

String ChonDoanTauHNOQ08 = "";

String ChonDoanTauHNQOOQ9 =",

String ChonDoanTauHNOQ10 ="";

String ChonDoanTauHNO11 ="";

String ChonDoanTauHNQ12 =",

String ChonDoanTauHNQ13 ="";

String DoanTauHNOQ1 ="";
String DoanTauHNO002 = """;
String DoanTauHNOO3 =",
String DoanTauHNO004 =",
String DoanTauHNOQ5 = """;
String DoanTauHNO06 = """;
String DoanTauHNOQ7 =",
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String DoanTauHNO08 = """;
String DoanTauHNOQ9 = """;
String DoanTauHNO10 ="";
String DoanTauHNO11 ="";
String DoanTauHNO12 = """

String DoanTauHNO13 ="";
if(jJCheckBoxMenultem1.isSelected()){
ChonDoanTauHNOO1 = "HNOO1";

DoanTauHNOO1 =" - HNOO1™;

}
if(jJCheckBoxMenultem2.isSelected()){
ChonDoanTauHNO0O02 = "HNO002";

DoanTauHNO002 =" - HN002";

}
if(jCheckBoxMenultem3.isSelected()){
ChonDoanTauHNOO3 = "HNO003";

DoanTauHNO003 =" - HN003";

}
if(jCheckBoxMenultem4.isSelected()){
ChonDoanTauHNO004 = "HN004";

DoanTauHNO004 =" - HN004";

}
if(jCheckBoxMenultem5.isSelected()){
ChonDoanTauHNOO5 = "HNO005";

DoanTauHNOQO05 =" - HNOO5";

}
if(jCheckBoxMenultem6.isSelected()){
ChonDoanTauHNO006 = "HNO006";

DoanTauHNOQ06 =" - HNO06";
¥
if(jCheckBoxMenultem?7.isSelected()){
ChonDoanTauHNOO7 = "HNOO7";
DoanTauHNOQO07 =" - HNOO7";

if(jCheckBoxMenultem8.isSelected()){
ChonDoanTauHNOO08 = "HNO008";
DoanTauHNO0O08 =" - HNOO08";

}
if(jCheckBoxMenultem9.isSelected()){
ChonDoanTauHNO009 = "HNO009";

DoanTauHNO009 =" - HNOO09™;
}
if(jCheckBoxMenultem10.isSelected()){
ChonDoanTauHNO010 = "HNO010";
DoanTauHNO010 =" - HN0O10™;

if(jCheckBoxMenultem11.isSelected()){
ChonDoanTauHNO11 = "HNO11";
DoanTauHNO011 =" - HNO11";

if(jCheckBoxMenultem12.isSelected()){
ChonDoanTauHNO012 = "HNO012";
DoanTauHNO012 =" - HNO12";

}

if(jCheckBoxMenultem13.isSelected()){
ChonDoanTauHNO013 = "HN013";
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DoanTauHNO013 =" - HNO13";
}
/I Get Toa xe
String ChonToaXeTcl ="";
String ChonToaXeMO0 ="";
String ChonToaXeM1 ="";
String ChonToaXeTc2 ="";

String ToaXeTcl ="";

String ToaXeMO0 ="";

String ToaXeM1="";

String ToaXeTc2 ="";

if(jCheckBoxMenultem14.isSelected()){
ChonToaXeTcl ="Tcl";
ToaXeTcl="-Tcl™

}

if(jCheckBoxMenultem15.isSelected()){
ChonToaXeMO0 = "MQ";
ToaXeMO =" - M0";

}

if(jCheckBoxMenultem16.isSelected()){
ChonToaXeM1 = "M1";
ToaXeM1="-M1";

}

if(jCheckBoxMenultem17.isSelected()){
ChonToaXeTc2 = "Tc2";
ToaXeTc2=""-Tc2";

}

/I Get Truc so

String ChonTrucSol =",

String ChonTrucSo2 =",

String ChonTrucSo3 =",

String ChonTrucSo4 =",

String TrucSol ="";
String TrucSo2 ="";
String TrucSo3 ="";
String TrucSo4 ="";
if(jCheckBoxMenultem20.isSelected()){
ChonTrucSol ="1";
TrucSol="-1";
}
if(jCheckBoxMenultem21.isSelected()){
ChonTrucSo2 ="2";
TrucSo2 =" -2";

b
if(jCheckBoxMenultem22.isSelected()){
ChonTrucSo3 ="3";
TrucSo3 =" -3";

}
if(jCheckBoxMenultem23.isSelected()){
ChonTrucSo4 ="4";
TrucSo4 =" - 4";
}
/I Get Phia
String ChonPhiaTrai =",
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String ChonPhiaPhai = "";

String PhiaTrai ="";
String PhiaPhai = "";
if(jCheckBoxMenultem24.isSelected()){
ChonPhiaTrai = "Trai";
PhiaTrai =" - Trai";

}
if(jCheckBoxMenultem25.isSelected()){
ChonPhiaPhai = "Phai";
PhiaPhai =" - Phai";
}

I/ Processes
// Khoi tao statement cho ket noi database
Statement st;
/I Khoi tao doi tuong chua ket qua tra ve
ResultSet rs;
/l Ket noi voi database
st = connect.connection();
/[ Cau lenh xem du lieu
String sgql = "SELECT ¢ FROM Frame2_1 2 GTCCGB WHERE " + ChonDoanTau + " AND
"+ ChonToaXe + " AND " + ChonTrucSo + " AND " + ChonPhig;
/[ Thuc thi cau lenh
rs = st.executeQuery(sql);
/I 'So thu tu cua bang
TT =0;
// DUA SO LIEU VAO FrameData2_1_2 _GTCCGB
DisplayFrameData2 1 2 GTCCGB.jLabel2.setText("Poan tau:" + DoanTauHNOO1 +
DoanTauHNO02 + DoanTauHNO03 + DoanTauHNO004 + DoanTauHNO0O5 + DoanTauHNO0O6 +
DoanTauHNO07 + DoanTauHNOO8 + DoanTauHNOO09 + DoanTauHNO010 + DoanTauHNO1l +
DoanTauHNO012 + DoanTauHNO13);
DisplayFrameData2_1 2 GTCCGB.jLabel3.setText("Toa xe:" + ToaXeTcl + ToaXeMO +
ToaXeM1 + ToaXeTc2);
DisplayFrameData2 1 2 GTCCGB.jLabel4.setText("Truc s6:" + TrucSol + TrucSo2 +
TrucSo3 + TrucSo4);
DisplayFrameData2_1 2 GTCCGB.jLabel5.setText("Phia:" + PhiaTrai + PhiaPhai);
DisplayFrameData2 1 2 GTCCGB.jLabel6.setText("D0 gia tang giéi han (mm): " +
DeltaH_gh_GBX);
SimpleDateFormat sdf = new SimpleDateFormat("dd-MM-yyyy");
SimpleDateFormat sdf2 = new SimpleDateFormat("yyyy-MM-dd");
Date ngayDataBatDau, ngayDataKetThuc;
String ngayTableBatDau, ngayTableKetThuc;
ngayDataBatDau = sdf2.parse(Frame2_1 2.ngayBatDau);
ngayTableBatDau = sdf.format(ngayDataBatDau);
ngayDataKetThuc = sdf2.parse(Frame2_1_2.ngayKetThuc);
ngayTableKetThuc = sdf.format(hgayDataKetThuc);
DisplayFrameData2 1 2 GTCCGB.jLabel7.setText("Thoi gian bat dau khao sat: " +
ngayTableBatDau);
DisplayFrameData2 1 2 GTCCGB.jLabel8.setText("Thoi gian két thuc khao sat: " +
ngayTableKetThuc);

I/l Get table model cua jTablel cua FrameData2_1 2 GTCCGB

DefaultTableModel tbiIModell = (DefaultTableModel)
DisplayFrameData2_1 2 GTCCGB.jTablel.getModel();

I/ So cot du lieu
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int soCot = 10;
String[] cols = new String[soCot];
cols[0] ="TT";
cols[1] ="ID";
cols[2] = "Poan tau";
cols[3] = "Toa xe";
cols[4] = "Ngay";
cols[5] = "Truc sd";
cols[6] = "Phia";
cols[7] = "<html><center>L<br>(km)</center></htmI>";
cols[8] = "<html><center>&Delta;Hgb<br>(mm)</center></html>";
cols[9] = "<htmI><center>c<br>(mm/10<sup>5</sup>km)</center></html>";
// Dua du lieu vao table
// Dem so hang du lieu
int soHang = 0;
while (rs.next()) {
soHang = soHang + 1;
}
/I Khoi tao data voi soHang va soCot
Obiject[][] data = new Object[soHang][soCot];
// Reset lai ResultSet bang cach gan lai lenh
rs = st.executeQuery(sql);
// Doc du lieu tu CSDL vao data
inti=0;
Date ngayData;
String ngayTable;
while (rs.next()) {
TT=TT+1,
data[i][0] = Integer.toString(TT);
data[i][1] = rs.getString("ID");
data[i][2] = rs.getString("DT");
data[i][3] = rs.getString("TX");
ngayData = sdf2.parse(rs.getString("Ngay"));
ngayTable = sdf.format(ngayData);
data[i][4] = ngayTable;
data[i][5] = rs.getString("TrucSo");
data[i][6] = rs.getString("Phia");
data[i][7] = rs.getString("L");
data[i][8] = rs.getString("DeltaHgh");
data[i][9] = rs.getString("c");
i=i+1;
b
/ Them du lieu vao table
tbIModel1.setRowCount(0);
tbIModell.setDataVector(data, cols);

/I Hien thi tong so so lieu
int TSSL = DisplayFrameData2_1_2_GTCCGB.jTablel.getRowCount();

DisplayFrameData2 1 2 GTCCGB.jLabel9.setText("Tong  sb  so  liéu: "+
Integer.toString(TSSL));

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j < soCot; j++) {

DisplayFrameData2_1 2 GTCCGB.jTablel.getColumnModel().getColumn(j).setHeaderRenderer(ne

w SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));
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}

/I Can le vao giua cho tat ca cac o trong bang

DefaultTableCellRenderer centerRenderer = new DefaultTableCellRenderer();
centerRenderer.setHorizontal Alignment(JLabel. CENTER);

for (intj = 0; j <soCot; j++) {

DisplayFrameData2_1 2 GTCCGB.jTablel.getColumnModel().getColumn(j).setCellRenderer(center
Renderer);

}

// Cai dat chieu cao cua cac hang

//jTablel.setRowHeight(20);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnModel columnModel =
DisplayFrameData2_1_2_GTCCGB.jTablel.getColumnModel();

columnModel.getColumn(0).setWidth(30);
columnModel.getColumn(0).setPreferredWidth(30);

columnModel.getColumn(1).setWidth(30);
columnModel.getColumn(2).setPreferredWidth(30);

columnModel.getColumn(9).setWidth(100);
columnModel.getColumn(9).setPreferredWidth(100);

/I Khong cho phep sua bang

DisplayFrameData2_1 2_GTCCGB.jTablel.setDefaultEditor(Object.class, null);

/I XU LY SO LIEU
/I Inputs
/I Get DeltaH_gh
double DeltaH_gh = Double.parseDouble(DeltaH_gh_GBX);
/Il Getc
double c[] = new double[soHang];
for (int j = 0; j < soHang; j++) {
c[j] = Double.parseDouble(tbIModell.getVValueAt(j, 9).toString());
¥

I/ Processes

// Dua c vao c_temp

c_temp_GTCCGB:.clear();

for (intj = 0; j < c.length; j++) {
c_temp_GTCCGB.add(c[j]);

¥

MyFunctions HamHuulch = new MyFunctions();
Object[] ketQua = new Object[2];
ketQua = HamHuulch.tinhKVTH_DLC(c);

/I KVTH ac

double a_c = Double.parseDouble(ketQua[0].toString());

/I DLC sigma_c

double sigma_c = Double.parseDouble(ketQua[1].toString());
/I HSBD upsilon_c

double upsilon_c =sigma_c/a_c;

/I THLV gamma 50%

double t gamma_50 = DeltaH_gh/a_c;

/I THLV gamma 90%

double t_gamma_90 = DeltaH_gh / (1.282 * sigma_c + a_c);
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/I THLV gamma 99,99%
double t gamma_9999 = DeltaH_gh / (3.719 * sigma_c + a_c¢);

// Outputs

jTextField52.setText(String.format("%G", a_c));
jTextField53.setText(String.format("%G", sigma_c));
jTextField54.setText(String.format("%G", upsilon_c));
jTextField55.setText(String.format("%G", t_gamma_50));
jTextField56.setText(String.format("%G", t_gamma_90));
jTextField57.setText(String.format("%G", t_gamma_9999));

/I DUA SO LIEU VAO FrameKQ2_1 2 GTCCGB

DisplayFrameKQ2_1 2 GTCCGB.jLabel2.setText("Poan taw:" + DoanTauHNO0O1
DoanTauHN002 + DoanTauHNO003 + DoanTauHNO004 + DoanTauHNOO5 + DoanTauHNO06
DoanTauHNO007 + DoanTauHNO008 + DoanTauHNO09 + DoanTauHNO010 + DoanTauHNO011

DoanTauHNO012 + DoanTauHNO13);

DisplayFrameKQ2_1 2 GTCCGB.jLabel3.setText("Toa xe:" + ToaXeTcl + ToaXeMO

ToaXeM1 + ToaXeTc2);

DisplayFrameKQ2 1 2 GTCCGB.jLabel4.setText("Truc s6:" + TrucSol + TrucSo2

TrucSo3 + TrucSo4);
DisplayFrameKQ2_1 2 GTCCGB.jLabel5.setText("Phia:" + PhiaTrai + PhiaPhai);

DisplayFrameKQ2_1 2 GTCCGB.jLabel6.setText("DJ gia tang gidi han (mm): "

DeltaH_gh_GBX);

DisplayFrameKQ2 1 2 GTCCGB jLabel7.setText("Thoi gian biat diu khao sat: "

ngayTableBatDau);

DisplayFrameKQ2_1 2 GTCCGB.jLabel8.setText("Thoi gian két thic khao sat: "

ngayTableKetThuc);

/l Ham f(c)
double hsl =1/ (sigma_c * Math.sqrt(2 * Math.Pl));
double hs2 = -1/ (2 * sigma_c * sigma_c);

+ + +

+

+

String ham_f = String.format("%G", hsl) + " exp[" + String.format("%G", hs2) + " (c - " +

String.format("%G", a_c) + ")"2]";

/I Ham P(t)

double sigma = Double.parseDouble(jTextField53.getText());
double a = Double.parseDouble(jTextField52.getText());

hsl = DeltaH_gh / sigma;

hs2 = a/ sigma;

String ham_P_t = "®(" + String.format("%G", hsl) + "/t - " + String.format("%G", hs2) +

DE

/I Ham Q(t)

hsl = DeltaH_gh / sigma;

hs2 = a/sigma;

String ham_Q _t = "®(" + String.format("%G", hs2) + " - " + String.format("%G", hsl) + " /
"

int soCot2 = 4;
int soHang2 = 9;

// Data to be displayed in the JTable
Object[][] data2 = new Object[soHang2][soCot2];

/I DulieucotO: TT
data2[0][0] = "1";
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data2[1][0] ="2"
data2[2][0] ="
data2[3][0] ="
data2[4][0] ="
data2[5][0] ="
data2[6][0] ="
data2[7][0] ="
data2[8][0] ="

Q@ ook N

// Du lieu cot 1: Thong so
data2[0][1] = "a(c)™;
data2[1][1] = "o(C)";
data2[2][1] = "v(c)";
data2[3][1] = "t_y=50%"";
data2[4][1] = "t_y=90%"";
data2[5][1] = "t_y=99.99%";
data2[6][1] = "f(c)";
data2[7][1] = "P()";
data2[8][1] = "Q(t)";

/I Du lieu cot 2: Gia tri

data2[0][2] = String.format("%G", a_c);

data2[1][2] = String.format("%G", sigma_c);
data2[2][2] = String.format("%G", upsilon_c);
data2[3][2] = String.format("%G", t_gamma_50);
data2[4][2] = String.format("%G", t_gamma_90);
data2[5][2] = String.format("%G", t_gamma_9999);
data2[6][2] = ham_f;

data2[7][2] = ham_P_t;

data2[8][2] = ham_Q _t;

// Du lieu cot 3: Don vi
data2[0][3] = "mm/10"5 km";
data2[1][3] = "mm/10"5 km";
data2[2][3] ="";

data2[3][3] = "10"5 km";
data2[4][3] = "10"5 km";
data2[5][3] = "10"5 km";
data2[6][3] = "10"5 km/mm";
data2[7][3] ="";

data2[8][3] ="";

/I Column Names

String[] cols2 = new String[soCot2];
cols2[0] ="TT™";

cols2[1]="Théng sd";

cols2[2] ="Gia tri";

cols2[3] ="Pon vi";

/l Them du lieu vao table

// Get table model cua jTablel cua FrameKQ2_1 2 GTCCGB

DefaultTableModel tbiIModel2 = (DefaultTableModel)
DisplayFrameKQ2_1 2 GTCCGB.jTablel.getModel();

tbIModel2.setRowCount(0);

tbIModel2.setDataVector(data2, cols2);
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Font fontChu = new Font("Times New Roman", Font.BOLD, 16);
DisplayFrameKQ2_1 2 GTCCGB.jTablel.setFont(fontChu);

/I Dinh dang cac cot tieu de trong bang
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQ2_1 2 GTCCGB.jTablel.getColumnMaodel().getColumn(j).setHeaderRenderer(new
SimpleHeaderRenderer(Color. YELLOW, Color.BLACK));
}
/[ Can le vao giua cho tat ca cac o trong bang
DefaultTableCellRenderer centerRenderer2 = new DefaultTableCellRenderer();
centerRenderer2.setHorizontal Alignment(JLabel. CENTER);
for (intj = 0; j <soCot2; j++) {

DisplayFrameKQ2_1 2 GTCCGB.jTablel.getColumnModel().getColumn(j).setCellRenderer(centerR
enderer);
¥

/I Cai dat chieu cao cua cac hang

DisplayFrameKQ2_1 2 GTCCGB.jTablel.setRowHeight(23);

/I Cai dat do rong cua cot dau tien trong bang va cac cot con lai

TableColumnMaodel columnModel?2 =
DisplayFrameKQ2_1 2 GTCCGB.jTablel.getColumnModel();

columnModel2.getColumn(0).setWidth(5);

columnModel2.getColumn(0).setPreferredWidth(5);

columnModel2.getColumn(1).setWidth(5);
columnModel2.getColumn(1).setPreferredWidth(5);

columnModel2.getColumn(2).setWidth(400);
columnModel2.getColumn(2).setPreferredWidth(400);

columnModel2.getColumn(3).setWidth(5);
columnModel2.getColumn(3).setPreferredWidth(5);

/I Khong cho phep sua bang
DisplayFrameKQ2_1 2 GTCCGB.jTablel.setDefaultEditor(Object.class, null);

/I CAP NHAT STATUS
jLabel2.setText("DPa tinh toan va cap nhét so liéu");

}

} catch (Exception e) { ’
jLabel2.setText("Loi khi xtr 1y s0 li€u: " + e.toString());

¥
}
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