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Tom tit:

Hién nay, hé thong tin hiéu dén mau dwong sit chii yéu sir dung ngudn sang la béng dén s¢i dot. Trong khi do, cac
dén nay hoat dong & ché dd bat - tit thwong xuyén va chiu dao dong khi c6 tau chay qua, diy déu la nhirng yéu to
bt lgi 1am giam tudi tho ciia dén soi dot. Do vay, thoi gian 1am viéce dinh mire ciia bong dén s¢i dot thwong ngin, kéo
theo cac yéu cau vé diéu kién bao tri, thay thé vat tw véi tan suit cao. Bai bao trinh bay giai phap sir dung cong nghé
LED thay thé bong soi d6t nham giai quyét cac van dé néu trén. Ngoai ra, bai bao ciing dé cip dén giai phap tich hop
cong nghé ToT gitp thu thap dir liéu trang thai ciia tirng béng dén theo thoi gian thwe, phuc vu trién khai cac giai
phap bio tri thong minh, nhim ning cao hiéu qua hoat dong va kha ning van hanh tin cy, 6n dinh cho hé thong.

Tir khéa: ToT, LED, tin hi¢u dwong sit.
Chi sé phén logi: 2.1
Gidi thiéu

Tin higu dén mau dwong st

Peén tin hiéu trén dudng sit dugc sir dung dé thong béo cho l4i
tau trang thai va ché d6 van hanh cua khu vuc doan duong ray phia
trude. Theo quy dinh trong TCCS 10:2014/VNRA [1], dén tin hiéu
gdm ngudn sang két hop v6i kinh mau va thau kinh. Bong dén tin
hiéu c6 mgt day toc chinh va mot day toc du phong ddt song song,
cach nhau 2,5+0,5 mm, vi tri tuong dbi ciia soi dot véi kinh mau
va thau kinh tao thanh hé quang hoc dam bao goc khuéch tin anh
sang thuan tién nhat cho 14 tau quan sat.

O trang thai binh thuong, khi can thip sang bong deén, soi dot
chinh dugc cap dién, néu soi dot chinh dirt, mach diéu khién s&
tu dong cAp ngudn cho soi dbt du phong, dong thoi giri tin hiéu
canh bao vé trung tam diéu khién. Néu ca 2 soi dbt déu dut, mach
diéu khién s@ gui tin hiéu bao dong vé trung tam diéu khién, trong
truong hop nay, hoat dong chay tau trong pham vi lién quan sé€ bi
anh huong, tau phai chay 6 tdc do thip theo sy hudng dan tryc tiép
ctia nguoi didu hanh thim chi phai dimg lai ty thudc vi tri cia cot
hiéu c6 bong dén gip su ¢d.

Vé nguyén Iy hoat dong, dén tin hiéu st dung bong dén soi dbt
¢6 mdt so nhuoc diém sau:

- bién trd ngudi ctia soi aot khoang 0,5 Q, tai thoi diém khoi
dong, dong dién xung kich 1én dén trén 10 A ¢6 thé lam dut soi dot
va hong mach diéu khién.

- Bong dén hoat dong & ché do bat - tit thudng xuyén va phai
chiu dao dong co hoc khi co tau chay qua, ddy la cac yéu to lam
giam tudi tho cta dén soi dot.

“Tac gia lién hé: Email: dangquangthach@gmail.com
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- Tudi tho trung binh cua dén sgi ot thuong kha ngén, v6i loai
bong dén sir dung khi halogen, thoi gian lam viéc khoang 2.000-
5.000 gio.

- Tuy thugc vai tro, mot cot den c6 mot hodc nhiéu co cau dén
(hop den), mdi co cu ¢ mot hogc nhiéu dén mau khac nhau. Moi
co chu dén duge két ndi voi trung tam thong qua mot tuyén cdp
riéng, nang lugng va tin hi¢u diéu khién, giam sat déu dugc truyén
qua tuyén cap nay. Véi thlet ké nhu trén, hé thng giam st chi co
kha ndng phét hién sy c6 khi n6 di xay ra do khong c6 kha ning thu
thap thong tin vé cac dau hiéu bt thudng cho phép chan doan va du
bao sém su cd.

Uu diém ciia dén LED
So v6i dén sgi ddt, dén LED c6 mot s6 wu diém chinh nhu sau:

- Hiéu sudt phat quang: dugc do bang don vi lumen trén mdi
watt (Im/W). Theo bao cao [2], hi¢u suét trung binh cla cac deén
LED thwong mai phd bién ¢ mirc 102 Im/W. Dic biét, theo thong
béo ciia CREE (Hoa Ky) [3], két qua thir nghiém béng dén LED do
CREE san xuat dat hiéu suat 1én dén 303 Im/W. Nhu vy, hiéu suét
phat quang ctia LED vuot xa bong dén soi d6t (khoang 15 Im/W).

- Tui tho: dén LED khong bi anh huéng khi lam viéc & ché do
bit - tat thuong xuyén va moi truong rung dong. Dén LED c6 dong
khoi dong khong qué 16n so voi dong lam viée nén khong xuét hién
dong xung kich tai thoi diém khoi dong, nho d6 giam thiéu hu hai
cho dén va mach diéu khién. Dén LED khong hong dot ngot nhu
tinh hudng dut soi dét ma chi giam dan cuong do sang theo thoi
gian. Chip LED c6 tu01 tho 30.000-100.000 gio. Hau hét cic dén
LED thuong mai ¢6 tudi tho 30.000-50.000 gio, nhu vy néu sing
lién tuc 24 gio/ngdy, dén LED thuong mai ¢6 thé sir dung lién tyc
3-5 nam. Dé cung cap thong tin vé mure d¢ suy hao cua chip LED,
cac nha san xudt st dung hé s6 LLMF (Lamp lumen mainteinance
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Abstract:

The railway signal light system mainly uses incandescent light
sources. Meanwhile, these lights operate in regular ON and OFF
mode and suffer from fluctuations when a train passes by, these are
all unfavourable factors that reduce the life of incandescent lamps.
Therefore, the rating working time of incandescent bulbs is often
short, leading to the requirements for maintenance conditions and
replacement of supplies with a high frequency. This paper presents
the solution of using LED technology to replace incandescent
bulbs to solve the above problems. In addition, the article also
mentions a solution that integrates IoT technology to help collect
status data of each lamp in real time and support the deployment
of smart maintenance solutions to improve operational efficiency
and reliable and stable operation of the system.

Keywords: 10T, LED, railway signal.
Classification number: 2.1

factor - hé s0 duy tri (quang thong) duge dinh nghia trong chuan
CIE 154:2003 [4] do Uy ban qudc té vé chiéu sang cong bd. Hé sd
LLMF mo ta lugng quang thong con lai sau mot thoi gian hoat dong
cua chip LED va ty 1¢ thiét bi dat duoc chi tiéu do. Vi du, L80B20
50.000 gior ¢6 nghia la: sau thoi gian 50.000 gio, thiét bi van c6 kha
ning tao quang thong bang 80% quang thong ban dau (ky hiéu L80)
va chi ¢6 20% thiét bi khong dat duoc chi tiéu nay (ky hiéu B20).

Trén thé gidi, mot sb quéc gia da su dung nguén sang LED trong
hé théng dén tin higu duong sit. H¢ thong dén tin hidu LED véi
thuong hi¢u LED Signals EU chinh thire dugc chap thun sir dung
& Ao, Slovakia va Pirc [5].

O Viét Nam, cong ngh¢ LED mdi dugc su dung trong cac hé
thong duong ngang canh bao tw dong, & d6 dén tin hiéu ding cong
nghé LED duoc ding dé diéu khién phuong tién giao thong chay
trén duong b giao cit véi duong sat.

Thiét ké den tin hiéu si dung cong ngheé LED

Gidi phdp

Pé tao ra san phém dén tin hiéu khai thac céc wu diém cta nguf“)n
sang LED dong thoi phu hop véi ha tang va cac quy dinh hién hanh

ciia nganh duong sat, giai phap duoc dé xuét trong nghién ciru nay
nhu sau:
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Mot la, st dung 2 chip LED thay thé 2 soi dot cua bong dén
trén co s dam bao céc thong sd dé hinh thanh hé quang hoc ‘tuong
duong hé thdng hién cé: lya chon chip LED tao anh sang tring ¢6
cuong do va quang phd trong tw bong dén soi dét, kich thude 1 chip
LED, khoang cach gilta 2 chip LED tuwong duong kich thudc va
khoang cach giita 2 soi dot, khoang cach tir c4c chip LED dén kinh
mau va thau kinh tao goc khuéch tan anh sang twong dwong goc tao
bai bong dén soi dot.

Hai la, thlet ké mach didu khién giam st thyc hién céc chirc
nang cap nguon gidm sat cuong do sang cla ch1p LED, phat hién,
canh bao khi chip LED ¢6 cuong do sang thip hon ngudng cho
phép; chuyén mach cap ngudn cho chip LED du phong khi cuong
do sang cuia chip LED chinh thdp hon ngudng cho phép; bao dong
khi phat hién su ¢b, vi du cuong d¢ dong dién qua ca 2 chip LED
thdp hon ngudng cho phép.

Ba la, tich hop cong nghé IoT dé cung cdp mot so tinh ning nang
cao cho h¢ thong den tin hi¢u duong sat nhu:

- Bao tri thong minh: Trang thai hoat dong cua ting bong den
trong h¢ théng dugc cap nhat theo thoi gian thyc, cac dir li¢u nay
duoc luu trir va phan tich dé phét hién cic dau hiéu bat thuong, tir
d6 cho phép du bio sém sur ¢d va thoi gian phit hop dé thuc hién cac
hoat dong bao dudng, thay thé thiét bi.

- Chan doan: Khi phat sinh tr¢ ngai, cac thong tin vé vi tr su
cd, hinh thue sy ¢ s& dugc g vé trung tam, h¢ thong s& két hop
céc s lidu trude d6 trong co so dit ligu dé chan doan nguyén nhén,
pham vi anh huong va chi din phuong 4n khic phuc gitip xt 1y su
cd trong thoi gian nhanh nhét dé som dua hé thong vé trang thai hoat
dong binh thuong.

Ché tgo dén LED

Chip LED dugc st dung trong nghién ctru ndy l1a dong sdn
pham Extreme High Power (XHP) cta nha san xuat CREE (mi sb
XHP50) [6], dugc lya chon trén co s¢ danh gia sy phu hop cua
céc thong so quang hoc cta chip LED va cac yéu cau trong TCCS
10: 2014/VNRA Nguon sang LED duoc ché tao tir loai chip ndy cho
anh sang trang, c6 cuong do phat sang trén 8000 med va quang pho o
céc ddc diém sau: bude song 400-780 nm, nhiét do sang 3000-6500
K, d9 hoan mau CRI 68-80%, quang lugng dat cuc dai ¢ budc song
560-650 nm va 440-450 nm (hinh 1).
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Hinh 1. Phan bd quang lwong ctia ngudn sang LED theo nhiét
do sang [6].

Cuong dg sang cua chip LED XHP50 ty 1¢ thuan voi cuong do
dong dién di qua bong nhu d6 thi ¢ hinh 2.
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Hinh 2. Quan hé gitra cwong d6 dong dién va cwong do sang
cuta nguon sang LED st dung chip XHP50 [6].

Ddi voi yéu cau vé goc khuéeh tan anh sang, vai kich thude cuia
chip LED nhu minh hoa & hinh 3A, thiét ké duoc dén LED sir dung
1am ngudn sang cho dén tin hiéu duong sat nhw & hinh 3B, trong do:
i) 2 chip LED dit canh nhau, dong vai tro cua sgi bt chinh va soi
dbt dy phong; tAm cua 2 chip LED cach nhau 2 mm, khoang cach
ndy nho hon khoang céch giita 2 soi ddt, thém vao d6 anh sang tir
chip LED phén bd déu trong pham vi ban kinh 5 mm nén trong
truong hop chuyén sang chip LED dy phong, goc khuéch tin anh
sang ciia dén tin hiéu s& khong thay d6i nhiéu so v6i khi chip LED
chinh sang; if) Vi tri tuong ddi ctia cac chip LED véi kinh mau va
thau kinh tao thanh hé quang hoc ddm bdo goc khuéch tan anh sang
dap tng yéu cau quy dinh trong TCCS 10:2014/VNRA.
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Hinh 3. Kich tr'lu’c'yc cua chip LED (A) [6], béong LED trong dén tin
hiéu dwong sat (B).

Mach diéu khien, giam sdt

Pén LED khong tat dot ngot nhu tinh hudng dut soi dot, thay
vao d6 cuong d¢ sang ciia dén LED s suy giam dan theo thoi gian,
do d6 nhiém vu ctia mach diéu khién la giam sat cuong d sang cla
chip LED chinh, kich hoat chip LED duy phong 1am viéc thay thé
chip LED chinh trong trudng hop phat hién cuong do sang cua chip
LED chinh thip dudi ngudng xéc dinh truée. Cau tao cia mach
diéu khién giam sat dugc thé hién ¢ hinh 4. Trong d6, bong dén gdm
chip LED chinh L va chip LED dy phong L, ,mdi chip LED co mot
bo nguon riéng. IC], IC, dung do cuong do dong LI, cap cho L,

ket qua do 1a tin hleu U, U, trong khoang 0-5 V ty I¢ thugn von
cuong d¢ dong dién chay qua ch1p LED tir 0 dén I va cuong do
sang cua chip LED 14 0-L_ . U, dugc so sanh v6i nguong T dé kiém
tra dicu kién cuong do sang cua den 16n hon mirc tdi thiéu cho phép,
két qua so sanh dugc dung dé Iya chon chip LED L, lam vigc thong
qua diéu khién dong/cat tiép diém cua céc relay R.
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Hinh 4. Nguyén Iy lam viéc ctia mach diéu khién giam sat déen
tin hiéu.

Trong nghién ciu nay, IC MAX4080TASA+T dugc sir dung dé
do cuong d dong tiéu thy cua chip LED, IC nay dugc tich hop trong
mach do cuong d§ dong dién c6 cac thong so 1am viéc nhu sau:

- Dau vao: Cuong d6 dong dién chay qua chip LED, gia tri trong
khoang 0-2000 mA.

- Pau ra: Dién 4p ty 18 thuan voi cuong do dong dién chay qua
chip LED, gia tri trong khoang 0-5 V, twong ing vdi dong di¢n chay
qua chip LED 0-2000 mA va cuong d¢ sang cua chip LED 1a 0-L_

B¢ ngudn ché tao trong nghién ctru nay c6 kha nang cép dong
cuc dai [ =2000 mA, dién ap mot chiéu 12 V, mdi chip LED dugc
trang bi mot bo ngudn riéng nhim dam bao kha nang du phong.

Nguyén ly lam viéc cia mach

Khi dén duoc cip ngudn, dong dién ILl dugc do tri sb bing IC,
két qua do 1a dién ap U, ty 1¢ thun v6i cuong do dong Iw U, ducc
so sanh v6i ngudng T, neu U 16nhon T, tlep diém R s& mg, tuong
g voi L, s€ it di sau khi L sang 6n dinh. Néu U, nh¢ hon ngudng
T (tuong ung cuong do sang L, thdp hon murc yeu cau), tlep diém
R s& dong dé cap dién thip sang L,, khi d6 ca 2 chip LED déu sang,
ddng thoi hé thong gidm sét s& gm tin hi¢u bao dong vé trung tam,
trong khoang thoi gian doi thay thé sira chita, bong dén van c6 thé
hoat dong v6i cudng do sang dap tmg mirc yéu cdu nho 2 chip LED
cling sang bd sung cho nhau.

Viéc xdc dinh ngudng T duge thuc hién thong qua do tri s0 U, tai
cuong do sang cua L, thap hon mirc yéu cau. Gié trj nguong T duorc
xéac dinh thong qua dac tuyén tai hinh 2 va thyc nghiém nhu ¢ bang 1.

Bang 1. Xac dinh ngwéng cwong do sang cho chip LED L.

T Digndp ~ Viodén Dongdiéntrén  Quang thongdén U, Diura Ghi chi
nguﬁn (UL chip LED (mA) tin hiéu (Lm) (V) ADC,
1 124 12,15 1.120 1.820 255 0x201
YA VA 12,1 1024 1.682 23 (xID5
LR VA 119 822 1416 19 78
41 oo 1350 16 ol nelimvie
hiéu qua
51 11,6 600 1.081 14 il
Ngudng chuyén
6 116 115 550 1.000 125 Ox0FA chip LD

Két qua thyc nghiém dbang 1 cho thy, mirc quang thong ciia dén
LED cao hon yéu cau trong TCCS 10:2014/VNRA khi U >1,25 'V,
véy ta c6 thé chon ngudng leh hoat chip du phong 1a T=1 25 V. bé
dam bao kha nang lam viéc 6n dinh va tudi tho cua bong dén, theo
khuyén céo tir nha san xuat can duy tri dong 1am viéc trong pham
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vi 60-80% cong sudt toi da, twong mg véi dong dién di
qua bong 1a 700-750 mA.

Ngoai dnng dé dong/cit mach cétp nguon cho chip
LED, di¢n ap U , U, mang thong tin vé cuong do sang
hién tai cua Chlp LED s¢ dugc chuyen d01 thanh gia
trj s6 bang cac b ADC,, ADC, dé truyen vé trung tim
phuc vu glam sat, phat hlen cac ddu hiéu bat thuong,
canh béo sém sy ¢0, ho trg chan doén, bao tri h¢ thong
Trén co so phan tich so liéu thu thap duge vé cuong
do dong dién tiéu thy cua chip LED theo thoi gian, hé
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thong giam sat c6 thé dy béo thoi dlem cin bio tri, thay

thé bong dén tin hi¢u nham han ché cac tinh hung hong

héc bét thuong.

/
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Mang Bus Can (Controller area network) [7,
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8] dugc su dung dé két ndi cac bo diéu khién dén va
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may tinh gi4m sat tai nha ga bing mot cip day dan
la Can_H (Can high) va CAN_L (Can low). Tin hi¢u
trén Bus Can dugc diéu ché theo k§ thudt vi sai, mirc
loglc 0 hodc 1 s€ dugc xac dinh cdn cir trén sy chénh I¢ch dién ap
gitta Can_H va Can L, co ché lam viéc ndy gitp cho Bus Can phu
hgp voi cdc moi tnmng nhiéu dién tir cao nhu trong nha ga duong
sdt. Ngoai ra, cc giao thirc cua Bus Can dem lai cho h¢ théng chc
uu dlem quan trong nhu: truyen dr liu voi mie d6 tin cdy cao nho
co ché kiém sot truy cép, klem soat 10i; cau tric mang linh hoat, cac
node mang c6 thé duoc két n01 vao hé thong ma khong can cac thao
tic cau hinh hoa mang, déc diém nay cho phép thém/bét cac b9 didu
kh1en den trén mang ma khong lam anh huong dén hoat dong cla h¢
thong Cach thirc lam viéc nay cho phép cong tac bao tri, stra chira h¢
thong ¢6 thé thyc hién ma khong lam gian doan hoat dong chay tau.

D ligu trang thdi cua cdc dén duge guri vé phong diéu khién qua
mang Can, tai day tin hiéu chuyén soi dot (neu co) duogc canh bao trén
man hinh HMI cua tryc ban chay tau, sb liéu vé cuong do sang dugc luu
trlr trong co ¢ dr liéu cuc bo tai mdy tram ky thuat phuc vy chan doan
trong trudng hop o sw cd. Méy tram ky thuat dong thoi dong vai tro la
gateway trong mo hinh [oT thu thdp so li¢u trang thai hoat dong cua hé
thong phuc vu cac chirc nang bao tri thong minh.

Thii nghiém hé thong

San pham da dugc lap dat thir nghlem tai 2 ga, Am Thugng va Doan
Thuong tir ddu nam 2021. Quy m6 thir nghlem gbm 2 hé thong dén tin
hi¢u hoan chinh ldp dit trén 2 ga voi tong $0 24 cot den tin higu, 72 den
tin hiéu duoc b tri trén mat bang ga va khu glan gitra 2 ga theo quy cach
cua nganh duo‘ng sat (h1nh 5). Myc dich cua vige thir nghlem la danh gia
kha ndng lam vi€c cua hé thong den tin hiéu s dung cong ngh¢ LED
trong diéu kién thuc té, bao gdm kha ning hoat dong on dinh, tin cay,
cdc chirc nang gidm sat cuong do sang, canh béo su co, truyen thong voi
hé thong lién khoa... Trong qud trinh thir nghlem hé thong thyc hi¢n 6t
céc bai kiém tra vé kha ning van hanh theo céc tinh huong thyc té va
quy trinh nghlep VU cla nganh duong sit. Cac dén tin higu dap ¢ {mg yeu
cu vé cuong do sang va chirc ning giam sét, canh bdo theo yéu cau,
dac biét den tin hi¢u dung bong LED dugc thiét ké, ché tao trong pham
vinghién ctru da thé hién duoc kha nang lam vige hen tuc ma khong can
thay thé trong thdi gian hon mét nim thir nghiém.

Keét luan

Sén ph?lm dén tin hiéu dugc phat trién trong nghién ctru nay khai
thac cac the manh cua cong ngh¢ LED, dem lai cac lgi ich va tinh ndng

TAP CHI

HOA HOC

ONG NGHE |e Nam 64(10DB) 10.2022

én dén tn higu va truyén thing dat

Hlnh 5. Hé thong den tin hiéu str dung cong nghe LED

Vi truyén thong djt canh duing ray

quan trong cho h¢ thong nhur:

- Nang cao d9 tin cdy, on dinh cho h¢ thong den tin hi¢u nho giam
thiéu nguy co hong dot sudt so véi dén soi dbt do khic phuc dugc céc
diém yéu cua dén soi dbt nhu: loai bo dong xung kich tai thoi diém khoi
dong, co kha nang lam viéc ¢ ché do battit thudng xuyén, chiu dugc
dao dong co hoc.

- Giam chi phi bao tri, stra chira, van hanh h¢ thong nho kha ning
lam viéc 6n dinh, tu6i tho cao va tiét kiém dién.

- C6 thé trién khai trén ha tﬁng hién ¢6: Dén LED duoc thiét ké dé
cd the lap dat tryc tiép vao cac co cau dén hién co, ket hop voi kinh mau
va thau kinh dé tao goc khuéch tan anh sang twong tu hé thong dung
deén soi dot.

Cong ngh¢ 10T duge tich hop trong hé thong cho phép thu thap dir
li¢u trang thai timg thict bi theo thoi gian thue, lugng dit liéu nay cho
phép trién khai céc chirc ndng néng cao nhu chan doén sy 0, bao tri
thong minh, dy béo thoi diém can thay the, bao tri thiét bi tinh nang nay
gop phan nang cao kha néng van hanh tin cdy, on dinh cho h¢ thong.

Giai phap gioi thidu trong bai bao nay la mot trong sb céc két qua
nghién ctru thudc nhiém vu khoa hoc va cong nghé cap qudc gia mi
s6 PTPLCN.12/17 do Vién Ung dung Cong nghé chu tri. Céc tac gia
Xin tran trong cam on.
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