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L&i néi dau
TCVN 12089 : 2017 hoan toan tuwong dwong EN 50155:2007.

TCVN 12089 : 2017 do Cyc Dang kiém Viét Nam bién soan, BY
Giao thdng van tai d& nghi, Téng cuc Tiéu chudn Do lwdng Chét
Ieong tham dinh, Bd Khoa hoc va Céng nghé céng bb.
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Ung dung dwirng sat - Thiét bi dién tir st dung trén phwong tién
giao thong dworng sat

Railway applications — Electronic equipment used on rolling stock

1 Pham vi ap dung

Tiéu chudn nay ap dung cho cac thiét bj dién tlr dwoc 18p dat trén phwong tién dwong sét diing dé kiém
soat, diéu khién, bdo vé, cap dién... va lién quan téi:
- B éc quy cla phuong tién;
- Ngudn cép dién ap thap co hodic khdng cd két néi tryc tiép voi hé théng tiép dién (may bién
ap, thiét bj phan ap, may phat dién phy):

Tiéu chuén nay khéng ap dung cho cac mach cong suat dién tlr thda man EN 50207.

Tiéu chudn nay duwa ra cac diéu kién vé van hanh, thiét ké, ché tao va thir nghiém thiét bj dién t, cling
nhw cac yéu ciu vé phin cirng va phan mém co ban cin thiét cho mét thiét bj tin céy, hoat dong tét.

Céc yéu clu bd sung trong céc tiéu chudn khéc hodic cac chi dan k§ thuat riéng co thé bd sung cho tiéu
chuan nay néu phl hop.

Cac yéu chu cy thé lién quan téi cac hoat @ong cén thiét dé ddm bdo cac mirc 49 v& an toan chirc ning
dwoc quy dinh phl hep véi 4.6.3.1 va 4.6.3.2 cha TCVN 10935-1 (EN 50126-1) va phu luc A clia tiéu
chudn nay.

Chi xem xét @én Mirc d6 toan ven vé an toan (Safey Integrity Level - SIL) cap 1 ho3ic cao hon khi nhan
thay van tdn tai cac rii ro vé an toan ctia phin mém dwoc van hanh bdi hé théng dién ti Iap trinh sn.
Trong tredrng hop ndy, cé thé ap dung TCVN 11389 (EN 50128).

Theo tiéu chudn nay, thiét bj dién tlr dwoc xac dinh 1a cac thiét bi chl yéu tao thanh tir cac linh kién ban
dan va cac linh kién lién quan da dugc nhan biét. Nhirng linh kién nay chli yéu duoc gén trén cac bang
mach in.
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CHU THICH: C4c cam bién (dong dién, dién ap, téc d6...) va cac bang mach in hodn chinh tao xung didu khidn
cho céc thiét bj dién tir cong suét ndm trong pham vi clia tiéu chudn nay. Mach tao xung hoan chinh thugc pham vi
clia EN 50207.

2 Tai liéu vién dan

Céc tai liéu vien dan dwdi day 1a can thiét dé 4p dung tiéu chuan nay. D6i voi céc tai liéu ghi nam cong
b6 thi 4p dung cac ban dwoc néu. Béi véi cac tai liéu khong ghi nam cong b thi ap dung phién ban méi
nhat (ké ca cac stra ddi).

TCVN 10935-1 (EN 50126-1), (ng dung dwdng sét — Quy dinh va chirng minh d4 tin cy, tinh sén sang,
kha nang bao tri va 46 an toan (RAMS) - Phan 1: Cac yéu ciu va quy trinh chung

TCVN 11389:2016 (EN 50128), ng dung duwémng sét — Cac hé théng thong tin lién lac, tin hiéu va xr Iy
~ Ph&n mém cho cac hé théng didu khién va bdo vé dwéng sét.

EN 50121-3-2:2000, Railway applications — Electromagnetic compatibility = Part 3-2: Rolling stock —
Appratus (Ung dung dudng sét - Kha nang tuong thich dién tt - Phan 3-2: Phuong tién giao théng
duong sét — Téng thanh thiét bj)

EN 50125-1: 1999, Railway applications — Environment conditions for equipment ~ Part 1: Equipment on
board roliing stock (Ung dung dudng sét - Céc diéu kién méi trdng cho thiét bj - Phén 1: Thiét bj trén
phuong tién giao théng dudng sét)

EN 50163: 1995, Railway applications — Supply voltages of traction systems (Ung dung duoing sét - Dién
&p ngudn cép cla hé thng kéo tau)

EN 50207:2000, Railway applications ~ Electronic power converters for rolling stock ((ng dung duong
sat - Bo bién ddi dién kidu dién tt clia phuong tién giao théng dudong sét) (IEC 61287-1:1995)

EN 60068, Environmental testing (Th& nghiém céc van dé méi truwomg (b6 I1EC 60068)

EN 60068-2-1: 1993, Environmental testing — Part 2-1: Tests - Test A: Cold (Tht nghiém céc vdn dé méi
truong - Phan 2-1: Thir nghiém — Thir nghiém A: Lanh (IEC 60068-2-1:1990))

EN 60068-2-2:1993, Environmental testing — Part 2-2 : Tests — Test B: Dry heat (Thir nghiém céc vén dé
moi trudmg — Phén 2-2: Thir nghiém — Thir nghiém B: Nong khé) (IEC 60068-2-2:1974 + IEC 60068-2-
2A: 1976)

EN 60068-2-30: 2005, Environmental — Part 2-30: Tests — Test Db and guidance: Damp Heat, cyclic (12
+12 hour cycle) (Thi nghiém céc vén dé moi truong ~ Phén 2-30: Thiy nghiém - Thiy nghiém Db va
hutng dan: Néng &m, chu trinh (chu trinh 12 + 12 gié) (IEC 60068-2-30:2005))
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EN 60077 Series Railway applications — Electrotechnical equipment for rolling stock (Ung dung dwong
sét — Thiét bj ky thuét dién t st dung trén phuong tién giao théng duong sét)

EN 60249-2-15:1994, Base materials for printed circuits — Part 2: Specifications — Specification No. 15:
Flexible copper-clad polyimid film, of defined flammability (Vat liéu nén cho cdc bang mach in— Phan 2:
Quy dinh chi dén ky thuét - Quy dinh sé 15: Film polyimid déng uén déo c6 db bt chdy xac dinh)

EN 60297 Series, Mechanical structures for electronic equipment - Dimensions of mechanical structures
of the 482,6 mm (19 in) series (JEC 60297 series) (C4u tric co hoc cda thiét bj dién tir - Kich thude cu
triic co hoc 482,6 mm (19 in))

EN 60352 Series, Solderless connections (IEC 60352 series) (Két ndi khong méi han)

EN 60352-1:1997, Solderless connections — Part 1: Wrapped connections - General requirements, test
methods and practical guidance (IEC 60352-1:1997) (Két néi khéng mdi han — Phén 1: Két nbi dang quén
— Céc yéu cdu chung, phuong phép thiy va huong dan thyc té)

EN 60352-2:2006, Solderless connections — Part 2: Crimped connections - General requirements, test
methods and practical guidance (IEC 60352-2:2006) (Két néi khéng méi han — Phén 2: Két néi dang udn
gép nép — Céc yéu cdu chung, phuong phép thir va huéng dan thyee té)

EN 60529:1991, Degrees of protection provided by enclosures (IP Codes) (IEC 60529:1989) (Cdp bdo
vé cua hop kin (M4 IP))

EN 61000-4-4 2004 Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques - Electrical fast transient/burst immunity test (IEC 61000-4-4:2004) (Tuong thich dién tir
(EMC) = Phén 4-4: Ky thuét thir nghiém va do dac)

EN 61082 Series, Preparation of documents used in electrotechnology (IEC 61082 series) (Chuén bj tai
liéu str dung trong ky thuit dién t&)

EN 61249 Series, Materials for printed boards and other interconnecting structures (IEC 61249 series)
(Vét liéu cho céc badng mach in va céc céu trac két ndi trung gian khéc)

EN 61248-2-7:2002, Materials for printed boards and other interconnecting structures — Part 2-7:
Reinforced base materials, clad and unclad - Epoxide woven E-glass laminated sheet of defined
flammability (vertical burning test), copper-clad (IEC 61249-2-7:2002) (Vét liéu cho céc bang mach in va
céc cau tric két ndi trung gian khac — Phan 2-7: Vit lisu nén gia curdng, tréng va khong tréng - Tém cén
mang kinh E két spi epoxy cé d6 bt chay xéc dinh (thtr nghiém chay thang ding), tréng déng)

EN 61249-2-10 2003 Materials for printed boards and other interconnecting structures — Part 2-10:
Reinforced base materials, clad and unciad - Cyanate ester, brominated epoxide, modified or unmodified,
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woven E-glass reinforced laminated sheets of defined flammability (vertical burning test), copper-clad
(IEC 61249-2-10:2003) (Vit liéu cho céc badng mach in va céc cdu tric két ndi trung gian khéc — Phén 2-
10: Vét lidu nén gia cudng, tréng va khdng tréng — Ester cyanate, epoxy brominate, bién ddi hodc khong
bién dbi, tdm can mdng kinh E két soi epoxy c6 dd bét chdy xéc dinh (thte nghiém chay thdng ding),
tréng déng

EN 61373:1998, Railway applications - Rolling stock equipment - Shock and vibration tests (IEC
61373:1999) (Ung dung dudong sét — Thiét bj phuong tién giao théng dudng sét — Thir nghiém va dép va
rung déng)

EN 62326 Series, Printed boards (Bang mach in)
EN 123000;1991, Generic specification - Printed boards (Quy dinh ky thuét chung — Bdng mach in)

EN 123200:1992, Sectional specification - Single and double sided printed boards with platedthrough
holes (Quy dinh ky thuét chung ~ Bang mach in mét mét va 2 mét c6 céc 16 xuyén thing)

EN 123300:1992, Sectional specification - Multi-layer printed boards (Quy dinh ky thuét chung -~ Bang
mach in nhiéu i6p)

EN 123400:1992, Sectional specification - Flexible printed boards without through connections (Quy djnh
ky thudt timg ph&n — Bang mach in un déo khéng cé céc két néi xuyén I16p)

EN 123500:1992, Sectional specification - Flexible printed boards with through connections (Quy dinh ky
thuét ting phén — Bang mach in c6 céc két ndi xuyén I6p)

EN 1SO 9000-3:1997, Quality management and quality assurance standards Part 3: Guidelines for the
application of ISO 9001 to the development, supply and maintenance of software (ISO 8000-3:1991)
(Tiéu chudn quén Iy chét lvong va dém béo chét luvong — Phén 3: Huéng dén ép dung I1SO 9001 dbi v6i
viéc phét trién, cung cép va béo tri phdn mém)

TCVN ISO 9001, Heé théng quan Iy chét lwong - Cac yéu ciu

TCVN ISO 9002, Hé théng chét Iwgng — Mé hinh dam bao chét lwong trong san xuét, I4p dat va dich vu
IEC 60605 Series, Equipment reliability testing (Thir nghiém dé tin céy thiét bj)

IEC 60617, Graphical symbols for diagrams (Ky hiéu hinh hoc trong so dé}

3 Thuét ngir va dinh nghia

Trong tiéu chudn nay, 4p dung céc thuét nglr va dinh nghia sau:

3.1
8
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Dot bién dién c6 thé dwoc tao ra do sy hoat déng binh thwéng ciia thiét bj trong phwong tién, thwéng
do st phéng dién xay ra khi chuyén mach & cac mach cé tinh dién cam.

Dot bién dién co thé xuat hién trong ngudn cép dién ap didu khién; cac mang dién dwec ndi trye tiép vao
cac mach ¢ tinh dién cam khi dong mé mach; hodc trong mang dién dwec dau néi tinh dién hodc kiéu
dién tlr toi cac mang dién khac.

Gia trj hiéu dung cla tré khang ngudn trong qua trinh qua d¢ sé phu thudc vao cach thirc phat dién va
dau néi,

3.13
Xung dién (Burst)
Céc xung xuét hién |3p lai trong mét khodng thdi gian cé dinh.

Hién twong nay c6 thé xuét hién trong qua trinh van hanh binh thwdng clia phuong tién, chli yéu phat
sinh tlr c4c trang thai hd quang khéng 6n dinh.

3.14
S cé (failure)
Viéc mét kha nang thye hién mét chirc nang ciia thiét bi.
L&i chirc nang tam théi sé khdng dwerc coi la sy ¢d néu:
a) Thiét bj tw dong khdi phuc trang thai véh hanh binh thwéng sau 16i chire nang;

b) L&i chirc n&ng ma nhan vién van hanh phuong tién khéng nhan biét rd rang; vi dy nhu khi cac
dén bao tin hiéu I6i khéng sang.

CHU THICH: Phai chu y t&i kha nang xuat hién sy c6 day chuyén déi voi thidt bj do 18i chize nang tam thevi clia mdt
hodc nhiéu thiét bj the hai két ndi véi nd.

3.15

Hw hong (damage)

Moi thay ddi vé& hinh dang triwc quan hodc thay ddi vé tinh toan ven co hoc.
3.16

Tudi tho st dung (useful life)

11
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La khodng théi gian tinh 1ir mot thoi diém xac dinh cho dén khi ti 1& hw hdng vwot qua mirc cho phép
trong cac diéu kién cy thé, hoac khi hang muc duwgc coi la khong thé stra chiva dwoc do 18i hodc cac yéu
t6 khac lién quan.

CHU THICH: Béi véi mét hang muc co thé siva chia, tudi tho sir dyng ctia hang muc d6 cé thé két thuc khi hu
héng dwoc coi la khéng thé sira chira dwgc vi bt ky Iy do nao.

4 Didu kién mabi tredng khai thac trong van hanh
4.1 Cac diéu kién khai thac binh thwong
411 Db cao

D& cao ma thiét bj hoat dong binh thuwdng khéng vwot qua cac gia tri yéu cu trong EN 50125-1, diéu
4.2. Khi viegt qua gidi han nay, sy phi hop véi cac yéu cau phai dwgc xac dinh theo théa thuan gilra
nha sén xuét va nguwdi st dung.

4.1.2  Nhiét ddo moéi trweérng

Thiét bi dién tl phai dwec thiét ké va ché tao nham dap (rng day dl cac yéu cau chi ddn hoat ddng theo
dai nhiét 36 dwoc dua ra trong Bang 1.

Thiét ké phai tinh t¢i sy gia tang nhiét dé trong td dién, @& dam bao nhiét d6 céc linh kién khéng vuot
qua cac gia trj nhiét dd dinh mlrc da dwec quy dinh.

Ngoai ra, thiét bj phai dap rng cac didu kién nhiét do khéi dong trong thei gian dic biét ngén nhw trong
Cat 3. Trong khodng thoi gian nay, c6 thé gidm thip céc yéu cau trong viéc danh gia hoat dong day ad,
nhurng nhiét dé khong khi lén nhét xung quanh c4c bang mach in khéng duwoc veot qua cac gia trj trong
Cot4.

Bang 1 - Nhiét dd mbi trweéng

Cét 1 Cot2 Cot3 Cot4
Nhiét dd mdi Nhiét dd bén Nhiét @6 vt qua Nhiét a§ xung
Loai tredrng bén ngoai trong td dién bén trong tG dién | quanh bang mach
phiwrong tién (EN trong 10 min in hoan chinh
50125-1, bang 2,
Cot 1)
°C °C °C °C

12
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T -25 +40 -25 +55 +15 -25 +70
T2 -40 +35 -40 +55 +15 -40 +70
T3 -25 +45 -25 +70 +15 -25 485
™ -40 +50 -40 +70 +15 -40 +85

CHU THICH: Sai léch gitra Bang 1 (ct 2) trong tiéu chu&n nay va Bang 2 (cét 3) trong EN 50125-1 chdl 'yéu lado
céac ly do sau:

EN 50125-1 d& cap t¢i finh virc (’ng dung chung, trong d6 c&c t dién khong co thiét ké nhiét cu thé.

Trong thiét bj dign t&, thwong can phai thiét ké nhiet d& @3m bao nhiét o mai tredng toi thidu va t6i da cho cac
linh kién dién tr do d0 tin cay cla céc linh kién rat nhay cdm véi nhiét 4 mdi trudng. Chi ¢ 2 mirc cho phép dbi
véi nhiét a6 tdi da bén trong td dién nhdm han ché nha sén xuét chi dwoc phép cé 2 loai ban mach didu khién.

Trong trrdng hop vwrot qua dai nhiét 3o méi trwdng & trén thi trong thiét ké phai st dung dén nhiét 4o
thire té tai vj tri lién quan t&i thiét bi déi véi cac thiét bj ngoai vi (nhw b chuyén @i tin hiéu do) hodc néu
thiét b ¢6 cAu hinh phan tan.

Phai tinh t¢i sy thay déi nhanh clia nhiét do méi trwerng bén ngoai khi chay qua ham. Do 4o, ti 1é thay
ddi clia nhiét A6 bén ngoai phai dwoc gia thiét 1a 3 °C/s, mirc 44 thay ddi tdi da la 40 °C.

441.3 Chén ddng va rung dong

Thiét bj phai cé khd nang chju dwgc cac rung dong va chan dong xuét hién trong khai thac ma khong bi
xubng cap hoic gap sy cd.

Thiét bj phai dap rng dugc day dl yéu cau clia cac thir nghiém va dap, rung déng va va cham nhu duwoc
mé ta trong 12.2.11 nham chirng minh dwgc kha néng hoat dong tin cdy dudi diéu kién khai thac va
trong tudi tho st dung.

Do @6, thiét bj dwgc quy dinh phai ¢o cac linh kién dién t Idp g3t hoan chinh, dwec gitr bang céac chi tiét
1ap rap theo thiét ké va cé trang bj bd phan chéng rung ddng.

Tham khéo trong EN 61373 déi véi cac gia tri rung dong va chén ddng phd bién trong khai thac thyc té.
41.4 D) am twong dbi

Trong pham vi nhiét d6 méi trudng da dwoc cung cp trong 4.1.2, thiét bi phai dugc thét ké dé chiu dwoc
cac d6 &m sau:

- D &m twong ddi trung binh hang niam < 75 %,
13



