HOI NGHI KH&CN CO’ KHi - DONG LUC 2021

TAP CHi ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

L_JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

XAY DUNG CHUONG TRINH TiNH TOAN XAC PINH SO LUQNG
PAU MAY O CAC CAP BAO DUONG, SUA CHUA
TRONG NGANH PUONG SAT VIET NAM
DEVELOPING A CALCULATION PROGRAM TO DETERMINE THE NUMBER
OF LOCOMOTIVES AT MAINTENANCE AND REPAIR LEVELS IN THE
VIETNAMESE RAILWAY INDUSTRY
VU VAN HIEPL, PO PUC TUAN?Z, NGUYEN HU'U CHI3
'Khoa Co khi, Truong Dai hoc Cong nghé giao thong van tai
2Khoa Co khi, Triwrong Dai hoc Giao théng van tai
B¢ mén Co khi, Phdn hiéu Truong Pai hoc Giao théng vdn tdi tai TP. Hé Chi Minh
*Email lién hé: ddtuan@utc.edu.vn

Tom tit

Téng nhu cau sire kéo dau may trong nganh dwong
sat bao gom sé lwong ddu may van dung lam
nhiém vu kéo tau trén tuyen , 1am cong tac phu tro
Va s6 liwong dau may nam ¢ Cac cap bdo dirong,
swra chira. Ngi dung bai bao nay trinh bay qua
trinh xay dung chwong trinh tinh todn xdc dinh sé
lrong ddu may ¢ cac cap bao dwdng sira chira, tir
do dp dung cho viéc tinh toan xdc dinh s6 lwong
ddu may ¢ cac cap bdo duwong, sia chira trén
tuyén Ha Ngi - Sai Gon theo sé liéu dir bao vé khai
lwong vdn chuyén hanh khéch va hang héa dén
nam 2030. Chuong trinh cho phép rit ngan thoi
gian, dam bao tinh linh hogt va thudn tién trong
qua trinh tinh to&n vdi cdc phuong dn khac nhau.

T khoa: Chuwong trinh tinh todn, bdo dwdng, sua
chita, dwong sdt Viét Nam.

Abstract

The total demand for locomotive traction in the
railway industry includes the number of
operational locomotives pulling trains on lines,
performing auxiliary works, and the number of
locomotives at maintenance, repair levels. The
article presents the process of developing a
calculation program to determine the number of
locomotives at maintenance, repair levels, thence
applying to calculate the number of locomotives
at maintenance, repair levels on the Hanoi -
Saigon line with the forecast data for the transport
volume of passengers and goods to 2023. The
program allows shortening time, ensuring
flexibility and convenience in the calculation
process with different options.

Keywords: Calculation program, maintenance,
repair, Vietnamese railway.

1. Mé dau

Viée xac dinh nhu cau suc kéo trong nganh duong
sat ndi chung va trong nganh dudng sat Viét Nam noi
riéng, bao gém céc noi dung co ban sau day:

1. Co sd ly thuyét tinh toan nhu cau sic kéo cho
dau may van dung.

2. Co so ly thuyét tinh toan sé luong dau may ¢
cac cap bao dudng, sta chira.

3. Xay dung chuong trinh tinh toan xac dinh sb
lwong dau méy van dung.

4. Xay dyung chwong trinh tinh toan xac dinh sé
lwong dau méay & cac cap bao dudng, stra chira.

Céac noi dung 1, 2, 3 da dugc trinh bay trong cac
cbng trinh nghién ciru cua tac gia va nhém nghién cau
da cong bd.

Duéi day, bai bao trinh bay nodi dung 4 nham cho
phép rdt ngin thoi gian, dam bao tinh linh hoat va
thuén tién trong qua trinh tinh toan véi cic phuong an
khac nhau.

2. M6 hinh tong quat xac dinh tong sé dau
may nam & cac cap bao dudng, sira chira cia
cac khu doan trong mgt ngay dém

Co s¢ xac dinh s6 lwong dau may & cac cap bao
dudng va sira chira trong nganh duong sat néi chung
da duoc trinh bay trong [2]. Dé tién theo ddi, dudi day
néu lai md hinh téng quat xac dinh téng sé dau may
nam & cac cip bao dudng, stra chita trong toan nganh
trong mot ngay dém nhu sau [2, 4 - 7]:
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Trong thuc té, cac loai dau may khac nhau c6 thé
c6 ky hiéu va sé luong céc cap bao dudng, sira chira
trong mot chu trinh stra chira 1a khac nhau, do do6 cac
mo hinh téng quat trén day can duoc thay dbi cho phu
hop maot céch linh hoat.

3. Xay dung chwong trinh tinh toan va xac
dinh so lwgng dau may & cac cap bao dwdng,
stra chira trén tuyen Ha Noi - Sai Gon

3.1. Lwu dé thugt toan

Trén co s& ly thuyét da trinh bay, bing ngdbn ngit
lap trinh Matlab, tién hanh xay dyng chuong trinh tinh
toan xac dinh s6 lugng dau may & cac cap bao dudng,
stra chita v6i luu do thuat toan thé hién trén Hinh 1.
3.2. Cac thong sé tinh toan

Dé tinh toan xac dinh s6 luong dau may & cac cap
bao dudng, stra chita trén tuyén Ha Noi - Sai Gon, can
ké thira cac thdng sb va két qua tinh toan sb luong dau
may van dung (D19E) da dugc trinh bay trong [1], bao
gom:

+ Khdi lugng van chuyén hanh khach va hang héa
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Hinh 1. Lwu dé thugt toan ciia chwong trinh

Bdng 1. Du bao KLVC hanh khéach va hang héa
trén hanh lang Béc - Nam ném 2030
Hanh khach Hang hda
HN- bH- DT- HN- bH- DT-
bH DT SG bH DT SG
7,665 @ 7,300 @ 9,125 : 10,220 : 10,220 @ 9,855

Don vi tinh: triéu hanh khdch/nam;
triéu tdn hang héa/nam
HN-BH: Ha Ngi - Bong Héi; PH-DT: Pong Héi -
Diéu Tri; DT-SG: Diéu Tri - Sai Gon.
trén tuyén Ha Noi - Sai Gon dy bao cho nam 2030 [1,
8], dugc gidi thiéu lai trong Bang 1.

+ CAc thong s6 cuia tuyén duong da dugc thé hién
trong [1], va cac thdng sé k¥ thuat cua dau may, toa
xe da dugc thé hién trong [1, 4].

+ Khéi lugng doan tau khach va doan tau hang da
duoc xac dinh trén tuyén Ha Noi - Sai Gon [1].

+ S4 d6i tau khach va tau hang da dugc xac dinh
trén tuyén Ha Noi - Sai Gon [1].

+ Cac phuong an tinh toan bao gom:

- Cdc phuwong dn vé hé sé bat binh hanh [1]:
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Phuong 4n A: Hé sb bat binh hanh kyn=1,15;
Phuong an B: Hé s bat binh hanh kyn=1,30.
- Cdc phwong dn vé thong so thoi gian quay vong
dau may [1], thé hién trong Bang 2.
Biing 2. Cidc phrong 4n vé théng sé quay vong diu mdy
PAl PA2 PA3 PA4

TT s

khu
doan,
Vid,
km/h
Thoi

25145 3050 3555 40

gian
dung
doan
tram,
taw, h

- T6 hop cdc phirong dn:

T6 hop cac phuong an vé hé sb bat binh hanh va
phuong 4n vé théng s quay vong dau may, ta ¢ cac
phuong an sau day: PA(Al), PA(A2), PA(A3),
PA(A4) va PA(B1), PA(B2), PA(B3), PA(B4).

Ngoai ra can bo sung mot s6 thong sé tinh toan sau day:

+ Chu ky stra chita dau may D9E [9] duoc cho
trong Bang 3.

Bing 3. Chu ky siia chita cdc c4p ciia ddu mdy D19E, kin

CipRs  CipRx | CipR, CipR; | CipR; i CipRy

960.000 ;| 240.000 : 120.000 : 30.000 : 15.000 1.700

+ Lya chon dau may lam cong tac phu tro (van
chuyén nho, don) 1a diu may D12E c6 chu ky sira
chira thé hién trong Bang 4 [9].

Bing 4. Chu ky stia chifa cdc cp ciia dau mdy DIZE, km

Cip Cép Cip Cap Cép Cap
Tdt Tky Tch Rscl Tt TU
15 ) ) 4 ngay
10nam | 3 nam 3thang | 1thang
nam dém

3.3. Cdc buwoc tinh toan
Trong [1] da x4c dinh dugc céc thong s6 sau day:
1. Khéi lugng doan tau khach va tau hang tinh toan
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(ca bi) cho cac khu doan trén tuyén Ha Noi - Sai Gon
turong (ng vai loai diu may, toa xe da lya chon va
tuong (ng voi @6 doc han ché trén cac khu doan do.

2. Khéi luong va thanh phan doan tau khach va tau
hang (s lugng toa xe thuc té trong doan tau) trén cac
khu doan sau khi da dugc kiém nghiém theo chiéu dai
hitu hi¢u cua duong ga.

3. Khéi hang hoa va khanh khach trén doan tau ké
bi va khong ké bi trén co s& s6 lugng toa xe thyc té
trong doan tau da xac dinh.

4. S6 d6i tau khach va tau hang trén tuyén tuong
@ng véi khéi lugng van chuyén hanh khéch va hang
héa du bao cho ndm 2030, véi cac phuong an vé hé sb
bat binh hanh khac nhau (keh=1,15 va kpn=1,3).

5. S6 lwong dau méy van dung kéo tau khach va
tau hang trén cac khu doan tuyén Ha Noi - Sai Gon
bang phwong phap giai tich, theo hé s6 quay vong dau
may véi 8 phuong an khac nhau, Al- A4 va B1-B4.

Két qua tinh toan sé lugng dau may van dung
(D19E) trén tuyén Ha Noi - Sai Gon [1, 4], duoc gidi
thiéu trén Hinh 2 va 3.

“BIEU DO PHAN BO SO LUQNG
BAU MAY THEO CAC PHU'ONG AN A

87,51
ne2 76T 6408 | 4,37 =
e 52,38 54,31 18,23 5558

PHUONG AN A1 PHUONG AN A2 PHUONG AN A3 PHUONG AN Ad
Céc phrrong dn A

86 lwgng ddu may

HN-BH “BH-DT =DT-SG =Toan tuyén

Hinh 2. Biéu dé phan bé sé lweng ddu may van dung
trén cdc khu dogn va trén tuyén Ha Ngi - Sai Gon
theo cac phwong an A

BIEU DO PHAN BO SO LUQNG
DAU MAY THEO CAC PHUI'ONG AN B

98,52
T3 542 7t
I a3 T BEwall P

PHUONG AN B1 PHUONG AN B2 PHUONG AN B3 PHUONG AN B4
Céc phirong dn B

86 lrgng ddu may

HN-BH “OH-DT =DT-SG =Toan tuyén

Hinh 3. Biéu dé phan bé sé lwpng ddu may van dung
trén cdc khu doan va trén tuyén Ha Ngi - Sai Gon
theo cdc phwong an B
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3.4. Gigi thigu mét sé giao dign chinh cia
chwong trinh

Céc giao dién chinh cua chwong trinh thé hién trén
cac Hinh 4-6.

File Edit View Inset Tools Desktop Window Help

DEddeassa90B8
XAC PINH NANG LUC THONG QUA (SO POI TAU) CUA TUYEN BUONG
Theo khéi hrong vin chuyén ~

Nhip théng sd

Chitiéu Ha Noi - Dng Hat Ding Hoi - Digu T Daéu T - Sai Gon| |
1 (Chiéu dai, km 522 573 631
2 P déc tinh toan (han ché) itt, %a 17 7 15
3 |Khéi lgng vin chuyén hanh khach, trigu HK 7.6650 7.3000 91250
4 |Knéi lugrng vin chuyén hang héa, triu tin 10.2200 10.2200 9.8550
5| s6 bt binh hanh, k 14500 1.1500 [EEED

$6 doi thu khach

Chitu dai 0@ ddc SGtoaxe  5Ghinhkhach | 53 dditiu

Ha Ngi - Diing Hei 522 17 | ¥] 768 16
Déing Hoi - Diku Ti 573 17 12 768 15
Ditu T 631 15 12 768 19
54 d6i tau hang
Chitu dii 86 dic SGtoaxe | Tiitrgng (i) | 54 dditiu
H N - Bitng Hei 522 17 17 595 8
e : 573 17 17 595 8
[ 631 15 17 595 n

Quay hi | Tioh todn ning lc thing qua | Tidp theo

Theit ‘

Hinh 4. Giao dién xdc dinh nang lyc thdng qua cia
tuyén dwong véi k=1,15

| CHUONG TRINH XAC BINH S6 LUGNG BAU MAY &' CAC CAP BAO DUONG, SUFA CHFA

Fa - teg o
o

o et o0 e
2 ozt a7 a7t

Vi L Sanes it
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Hinh 5, Giao dién tinh tozin sé lrong diu miy ¢ cdc
c4p bdo dudng, sira chira trong mét ngay dém trén
tuyén Ha Nji - Sii Gon (véi k=1,15)

5.0 - Bing H0i Do 11 - Dt Ta-5. | Tdng 36
194000 197813 273521 665333
S23200 569500 601650 1693650

07163 07474 LO4XS 1816
LI710 L3951 L4SIS 41476
L4525 1445 20850 5013
25419 17003 18630 2951
776117 S11885  05.0891 2858895

T He NG - Diing HO1 Dt i .. Db T 5., Tdg a8

i 2 mit ngay dém 00495 00531 00625 01651
2 ira cip ke frong mit ngay dém 01474 01581 01863 04917
3 i 202 06751
[ 4441
5 iy 73131 78559 92547 24.4337)

O 90513 97098 114387  30.1998

39973 479650404
2860894 515590105

Quay lai Thest

Hinh 6. Giao di¢n tinh todn téng hop nhu ciu siic kéo
cho tuyén duong sit Ha Npi - Sai Gon ting voi hé so
bat binh hanh k=1,15

Viéc tinh toan cho phuong an hé s6 bat binh hanh
k =1,30 duoc tién hanh hoan toan twong tu.
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3.5. Két qud tinh toan
3.5.1. Két qud tinh toan vdi hé sé bat binh hanh k=1,15

Két qua tong hop xac dinh s6 lwong diu may nam
& cac cap bao dudng, sira chita trong mot ngay dém
cua cac khu doan vai hé sé bt binh hanh k=1,15 dugc
thé hién trong Bang 5 [11].

V6i sb doi tau khach va tau hang trén cac khu doan
(Hinh 3) va chu ky sira chira cia ¢au may D19E va
dau may D12E (Bang 3 va 4), thi trén tuyén Ha Noi -
Sai Gon trong mot ngay dém c6 tong s6 c6 30,1998
(1am tron 1a 31) dau may van dung kéo tau khach, tau
hang trén chinh tuyén va dau may van dung don, van
chuyén nhé nim & céc cap bao dudng, sira chira.
Ngoai ra trén giao dién ciing hién thj két qua sé luong
dau may kéo tau khach va tau hang nam & tirng cap
bao dudng, stra chira cu thé ddi vai timg khu doan va
tong hop cho toan tuyén (Hinh 7).

5O DAU MAY

TOAN TUYEN

HN - Dt )T - S6

BH - DT DT

TUYEN, KHU DOAN

uTéng séluong dhu may stra chira cdp dai tu trong mét ngay dém

= Téng s6luong déu may sira chira cdp ky trong métngay dém
Téng sb lwong dau may sira chira cap 2 trong mét ngay dém
Téng 8 luong d4u may sira chira cdp 1 trong mBt ngay dém

m Téng séluong dau may béo dudng cap trung gian trong métngay dém

m Téng céng

Hinh 7. Biéu d6 phan bé sé lwong diu may & cac cép
bdo dwong, sika chita trén cdc khu doan va toan
tuyén Ha Ngi - Sai Gon sing véi k=1,15

3.5.2. Két qud tinh toén véi hé sé bat binh hanh k=1,30

Két qua téng hop xac dinh s6 lwong diu may nam
& cac cap bao dudng, stra chita trong mot ngdy dém
cua cdc khu doan véi hé sb bat binh hanh k=1,30
dugc thé hién trong Bang 6.

V6i phuong an nay, trén tuyén Ha Noi - Sai Gon
trong mot ngay dém co téng sb 33,8494 (lam tron 1a
34) diu may van dung kéo tau khéch, tau hang trén
chinh tuyén va dau may van dung don, van chuyén
nho nam & cac cap bao dudng, sira chira. Ngoai ra trén
giao dién ciing hién thi két qua s6 lugng dau may kéo
tau khéch va tu hang nam & tirng cap bao dudng, sta
chira cy thé ddi véi timg khu doan va téng hop cho
toan tuyén (Hinh 8).
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Bdng 5. Két qud tinh toan sé liwong ddu may ¢ cac cap bdo didng, sika chita trong mgt ngay dém ciia cdc khu dogn

g véi k=1,15
TT Chi tiéu HN-PH | PH-DT DT-SG | Téng

1 | Téng sb lugng ddu may sira chita cép dai tu trong mot ngay dém 0,0495 0,0531 0,0625 | 0,1651
2 | Téng sb luong ddu may sira chira cap ky trong mot ngay dém 0,1474 0,1581 0,1863 | 0,4917
3 | Téng sb lugng dau méy sira chira cip 2 trong mot ngay dém 0,2023 0,2171 0,2557 | 0,6751
4 | Téng sb lugng dau méy sira chira cip 1 trong mot ngay dém 1,3290 1,4257 16795 | 44341
5 | Téng sb lugng ddu may bao dudng cip trung gian trong mot ngay dém 7,3231 7,8559 92547 | 24,4341

Téng cong 9,0513 90,7098 | 11,4387 | 30,1998

Bdng 6. Két qud tinh toan sé lirgng diu may & c&c cap bdo dwéng, sira chita trong mét ngay dém ciia cdc khu doan
ing vai k=1,3

TT Chi tiéu HN-PH PDH-DT | DT-SG  Téng
1 | Téng sb luong ddu may sira chita cép dai tu trong mot ngay dém 0,0551 0,0593 0,0707 | 0,1851
2 | Tbng sb lugng diu méy stra chita cip ky trong mot ngay dém 0,1641 0,1765 0,2105 | 0,5512
3 | Tbng sb luong diu méy stra chita cip 2 trong mot ngay dém 0,2253 0,2423 0,2891 | 0,7567
4 | Téng sb luong diu may sira chira cip 1 trong mot ngay dém 1,4800 1,5914 1,8986 | 4,9700
5 | Tbng sb luong diu méy bao dudng cip trung gian trong mot ngay dém 8,1553 87694 | 10,4618 | 27,3865

Téng céng 10,0799 = 10,8389 | 12,9307 | 33,8494

TAI LIEU THAM KHAO

56DAU MAY

DT - §G TOAN

HN - DH DH - DT YAN TUYEN
TUYEN, KHU BOAN

uTéng sélvong ddu may stra chira cdp dai tu trong mét ngdy ém

7 4y sira chira cép ky trong métngay Gém
Iugng d4u may siva chita cdp 2 trong métngdy dém
Iwang ddu may sira chira cép 1 trong motngay dém

Iuong dAu méy béo dusing céptrung gian trong mét ngéy dém

Hinh 8. Biéu dé phan bé sé lwong diu may ¢ cac cép
bédo dwing, sira chita trén cdc khu dogn va toan tuyén
Ha Ngi - Sai Gon #ng vai k=1,3

4. Két luan

Chuong trinh tinh toan cho phép xéc dinh dugc s6
d6i tau trén tuyén, xac dinh dugc thanh phan va lugng
doan tau, tir d6 xac dinh dwoc sb luong ddu may dau
may van dung trén cac khu doan theo cic phuong an
téc d6 khu doan khac nhau va s lwong dau may ¢ cac
cap bao dudng, stra chita mot cach nhanh chéng, thuan
tién va linh hoat. Chuong trinh tinh toan nay 1a co sé
cho viéc xay dung mot phan mém téng hop tinh toén
xé4c dinh nhu cau st kéo cho nganh dudng st Viét
Nam theo s6 liéu dy bao vé nhu cu van chuyén cho
ting giai doan cu thé.

[1] B Buc Tuin, Vii Van Hiép, Co sé xdc dinh nhu
cau site kéo dau may van dung trong nganh dirong
sdt, Tap chi Khoa hoc Giao thdng van tai, S6 70.4.
tr.340-351, 2019.
https://doi.org/10.25073/tcsj.70.4.21

[2] DS Puc Tuan, Vii Van Hiép, Co s¢ xdc dinh s
lhrong dau may bdo duéng, sira chira trong nganh
dwong sat, Tap chi Khoa hoc Giao thong van tai,
S6 70.4. tr.309-319, 2019.
https://doi.org/10.25073/tcsj.70.4.18

[3] Vil Van Hiép, B Duc Tuan, Xay dung chiong
trinh tinh todn xdc dinh sé heong dau may vdn
dung trong nganh dwong sat Viét Nam, Tap chi
Khoa hoc Giao thdng van tai, S6 72.5, 2021.

[4] D& Btc Tuan, Nghiép vu dau may, NXB Giao
théng van tai, Ha Noi, 2004.

[5] P& Puc Tuan (Chu bién), Vii Duy Loc, DS Viét
Diing, Nghiép vu dau may, toa xe, NXB Giao
thong van tai, Ha Noi, 2014.

[6] Pemes I. C., Kprorep II. K., Kazakos B. H.,
Buskesnu b. U., Aiizundyn C. 5., ['yrkockwuii B.
A., benennkuiit M. H., Jlokomomunoe Xossiicmso,
“Tpancnopt”, Mocksa, 1972.

[7] Ausuabyn C. S., Jlokomomumnoe Xo3siicmeo,
“Tpancnopt”, Mocksa, 1986.

SO DAC BIET (10-2021)



TAP cHi ISSN: 1859-316X

-JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

[8] Bo Giao thdng van tai, Dy &n duwong sdt toc dé cao
trén truc Bdc - Nam, Bao céo tién kha thi, Bao co
cudi ky, thang 11/2018.

[9] V& Trong Cang, Toi uu héa thoi han bao duwdng,
sira chiza bé phdn chay d@au may diesel khai thac
trong diéu kién Viet Nam, Luan &n Tién si ky thuat,
Truong Dai hoc Giao thdng van tai, Ha Nai,
12/2020.

SO DAC BIET (10-2021)

HOI NGHI KH&CN CO KHi - PONG LIPC 2021

Ngay nhan bai:
Ngay nhan ban sta:
Ngay duyét dang:

14/6/2021
02/8/2021
19/8/2021




