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Aol A& SHAHFAIA AW EHo
o]-&3k Multi-level DC-DC AHH 7S HE3to &4& F
F Alo]| =25 FH4slel A o

O HF(High Frequencu] Tr. JHE
- 60hz, 150KVA 3& Tr.Z2 = 500Kg
- 8~12kHz, 150KVA Tr. S = 72kg

004

\ 4200
W 3 Cors Langth

Core Length [mm]
“
Loss[W]

T T T
oo Elw 10 \ 150k b

e e Input Violtage Frequency [Hz)
>z -an » HFHigh Frequency) 9 A% <B{O1]| =1} ST ME HIX 2 &4 >
— YH$Y 150kVA, 39 ~ ALY 150kVA, Y
780VAC/380VAC, 60Hz 1500V AC/750VAC, 8kHz _
— % : 500kg » % :72kg i 1
HEa B
‘ FNl R — 800 Curren? through IGET
Z PRt ——h
/ E\ . ; A % 3 .!:%
o BXY RS 012010 XS SIV N E i S
I
- ICS 6 ZVS HAIOZ AQXIZAD] IR HS 200 ,J \\
Q OIH'IE-I‘= Ht_.!_. 2-___._..—} Voltage scross IGET e
- I-Iﬂ 1"% EIHI.OIA 4”20['01 04008 .;,4"_\-_-: TI;:‘:;:CJ :-:::.-:-7 954008

ONILAXI AH| X1 A3H3,300Vce-> 1,200Vce) <ZXIY HHE|Q] IGBT LEHO| MAME>



(98% = ®10%)

750
®l
M0

) ww ) Mﬁ M
o B T * owd x W e o W
X | —~ o E_Emﬂll = O X
K| %% | B4 P9 | TEum o N e g 4
| T o B T 5 S 7 wrm of py 3 g o U o 2
ﬁ ﬂ__mb uaegﬂn,.ou% Wﬂm% Mﬂdauc,_ﬂn ﬁxo,uﬂu?a_h Hwea
M| g P TR yho ™ Q4= 2 P TR R T E A ey
B No - T o T Il o8 N T
o | dld%%u_; W R o T ﬂz o X ok o) ©
® | Wrw R bl o] T T W TwT©wH ST
® | ol = pEIT™ ) THIF g ER L g
Ho E.ﬂu_x %mﬁoiﬂ Ho 5 Hi“ N Mﬂoﬂvﬂ R EA\T‘0|
= = o il k3 T o R F O
AN o TR Qo o B0l ol o]\ ¥
" = Eo o B oy T mAT T oo
o ol N or - = o T e
= IR <4 e
Eeﬂﬂ LCM :.L LCLH]
Z ey ild_ﬂ ﬂmﬂM =K 08
I~e wAl\AIUﬂOL EEHA_I ‘mﬂz AW\_.#WOATU,W/U ATMﬂ
v | T i e X T B N
P | TR o o & 1l 1o FE Tk T
qﬂ m = e Koar ok ™ o ° W o Rr N w
il %ﬂmx mrr_%oT TEE T %EMM%% Mmﬂﬂo
= T o
i AT X 75 B R 3o uu W Xl o 1l
— — o) o s Al o 1 OROR K 2 w
N Mo B Ne) Lﬂm ZLEru,lﬂ —~ i
ER o b el TN, I
= o 2 6 ¥ FT 4w T o W
o =D Ny P I EE
B HoL & o éoi Y
R o T o B o X 3
=T ol 5
- K
:,L HT
il =) WW iy "
i o il 2 ~ i o
~ = " oF w iy
_E off ‘N\_ ‘W:L M ‘EE
io 0,._ ,ﬁm




(98% Z H11%Z)

Ben|R

EHEHR

Ik
o
E2)
al

L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L]
L
-

=R
N !

EISWRE

Y AHET

: ] ;
: f— :
m BEE :
- ol D 1 L S
: e ¥ H
' g i H
: Y b !
- igd g H
TR S sssakatisn
P
s i T 1w
3 - — T
4 Hi T 1§
m . - - “ TP m
L] r"."'|.'... '.- '.'."'.'.‘.'.'...' '.I "'."...'.'.- ]
4 = &' VoE
W o e T H
{3 R L ) '
e o ﬁ. bt
; ' xﬂ.mlwﬁl I
& ¢ 43
' s s B
: ! R
§ P B PR
: & . Ll il




(98% = HM12%)

el I
zlwu,mﬂu
TR
Jl@ﬂ
T |5 A
. a7 N
= o N =B
=
ra G
__A_I Mﬂﬁ = L
) |5
= _&o W ll Qﬂ
u| N |8 =
[
3 AL 5P
20 Ca e
1 H_AI AT o 'ﬂﬁ. rel
—_ " e Ca o~ Ho [g5
ﬂ |_._r.__._| oo o
l_IO .| T 5 oo
DL
L= I -
— ha
o“_o KF < & E A A
__A_l ™o e~
= - Iy maﬂ =
L uu_._._ -l ‘.mﬂ.o Jﬂ b Qﬂ
1 = [ ~ |F
=y = 1 ! N | B
oV N = wo| |= x| [+
R z e
Im I N — ® |z
tamn| | =g |25 F
o I | |=
8l o | SR | *
w2 | ]| e
~N E
AN
A

T 71

RS
At A9

AR B 2 AN

o714




(98% = H13%)

M
(2018)

e
(2019~2020.5)

EZHEIN Y B




(98% = M14%)

(1) 7H

}o] RAMS

5]

LA ool ¥ (2015972017 (3370 €)7) & F=AL

NJo
™

)
~

(2) A+ A=< o

1o

fony
BR

0
il
o

Al
=

(3)

RS i

2]

(th) IRIS?



(98% = H15%)

T AP AR

el
G
=
AN m o
S S X
=~ =
iy ! S —
T T /wa m Ml ) >
A M| B = & 4r % S
o7 — DI =5 o [ —
-~ <" Nlo wE Q - e — =
<0| 7m0 - =8 3 ° & =
™ ol R S| A8
i 1 T S alE < (28
W ol > o X — ° =
— | = iy S|—|< A mr oAk ¥e) e ol
i 0 el S o A
S | =~ B TR =2 5 © e
—_ ~ + — \s} (=
< . S % ol =
o o
% mocaaml,m = ()
~o 2R ¢ . — T |+ A =
X X o 0 0
= lo )] o % m o HT )
of > ] S D MU > X \Alﬂ/
ﬂﬁ N Q m ;I.Mlyﬂlu SIN T %M_n.voc ~
S k) X
M ey Al | S8 T e P P K =8 % B = =
HL __ﬁ J‘.u > W 7 N ”AVn ,.u_._. N oy l MIA . X ~;0|U Vy | (=]
= Q ,A4+_KoL MRS D < o <N Cy &~
i £ =S 22 e ° 53 ) e I
N %ou_#o %wmm % A DR R R 3 % o
v .. oy
o X SRR Ec o okl g | =
< 2 T SN o 0| R
° oo W — e S B
oy 0N u_wo o Q)
ey o G
Xl ||| | o | B
O [ o
o |2 |z | Wl w & L
o M| Mo % T || B e
oy S INRC o.‘m..._ o) OLO = ol j— OE XL X
_ ﬁ_v ZT N 0T K ﬂ —~ Er.c
N[ 80| %O | | RO T T . . P ur o |of 3
= Ay O <0 MM o Mﬂ | o= oF T | H Gl ol Wl | = Xa
‘ e e e ™ % | i FmI
- "o RO il N M 88 i o
T W A X g%
m° = KO ™
. ox -
— o w
i e o
N 8¢
4 To




(98% = HM16%)

]

—_
o

—

—

—

sharh

8g )

|

A
1l

=

=

7 71E H

[13
=

e AHFOE A7)

i X X X X
o £ X X £
. H_NO JyNO umO J)NO
q_wo o o/ o o
2} Ho Ho Ho Ho
X T
B R o
S 2] 23

> [9p] > —
el
: S
~ —
o -~ ——

> N =0 | To )

ﬂﬁ RS ©Q

AR

o o| & S —

Z
TR x| ¥ S
=
O — — ol —
O | op|X = |X
G lefles T oy
do | oF _ | gm o o
o | T R B e
xX X <
of |NMA g XN
— =)
o e B e P S e

T FALe}

2

FEA%

-
o

T
w =
3 53
|||
%o " | 5
o o | | [ T
RS
7 ‘InDuﬂmoq
=wl=|o|2T
EC%&O
>
T ¢
0 EO
jyal
1 _E
gy
all "
aonNVUWUU v
el
=g
gl X | w |
S I A
= X




(4) 71%E HEAQEA 28 AYIGBTAE AAAE)

Oh BFEARETA BzARgAe] A BUAYF shpel IGBT2Eel o)
SEEEEESCIESOREEE RS LY IO M E e SRR
sue] e AT B A

Rgon  Rgoff

v [ [«
W Phase TOP 25°C 600 350 22 5 446 168 267 | 708.82
Snubber capacitor : X
W Phase BOTTOM 25°C 600 350 22 5 458 122 231 | 867.20
Snubber capacitor : 1uF W Phase TOP 25°C . 600 350 . 22 . 5 75 139.5 229 123.12
Positon : HeI%| W Phase BOTTOM 25C 600 350 2.2 5 95 139.5 216 147.10
Snubber capacitor : 1uF W Phase TOP 25°C 600 350 2.2 5 e 9% 139 9556
Positon : Z|THA2] W Phase BOTTOM 25°C 600 350 22 s 75 1125 152 101.33
Egypt Cairo VWVF . 25°C . 750 . 600 . 09 . 9.75 . 300 . 166 . 43 . 777
O 29| Ls(Stray Inductance)#t< &% 02 100nHo|st= A A gkt
@ Ls& =43 23 o] v 2 89l Hom, 2 Lsol €3] IGBT Ferdl ~
gtol= Hekel AR 1uFe 2=yH WA B = ofF JAletr] fa dx 3 Ao
2 3% dn
@ zgtola MAstS Fol7] 98l Lsahs =9¢F 31, Bus plate 91 HT A=
2ue A E WA T avela At 4 Ad B4 HE AL T

rpr

(th)

~

Aol JF
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QI E] 22¥lo] Le7} uj$ I A MAHo [Age ¥ ¢
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— - (98% = M18%)
(5) RAMSH- % %] #4

O BEEAAZFA

= -
O FF=H
2015920174 B¢t BFEAAEFALY BeAALN(BAAY) Y nde|H S AL
st A3, F 130719 Relevant FailureZ} TAsEA T o] oA ool 7o} ol
IGBTEgolH D AR oA WA 7% oF 80%E AFA|skar )t
[BFEANEFEFA ALY R 2138 A5 9D 1$&
iR 13 ASF gH &
IGBT =gholH 4 (PCBH) 5571 42.3%
A o 73 (PCB+) 4774 36.2%
AlA 5 174 13.1%
A&7 94 6.9%
HE% A A ZH(Power ) 27 1.5%
TCMS Aol & (o] 4el2) 264 -
T HEHALFA 2405 13074 100%
@ A=A
B 29719 A= dgdx=de] A9 T 16738 nAFolEH T AYT Iz
IGBTE=2 oW Y3 Aoffule PCBRFAIA F 10571(63%)2] 17go] wAs AL
A E g oqdrh vbA a1l AT, HE7F T 1S F 62710 E AYH
3|2 Hlaf nFEC] dASA oA = AL AHE F 9
[MHEd REdd98A 23 A5 9 v &]
IR aZAF LH &
IGBT Z=2telH 3 (PCBFH) 5371 32%
A o1+ (PCB+) 527 31%
Al A 5 344 209
A&7+ 1871 11%
71E} 104 6%
F REAYIAN nZAF 1674 100%
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 NEEEDYRN AWM | oa
HEGEAMPN SEHEL TR 624,756 A|AH 28 MTBCF
AERZHAYN pYA 1308 1718.75 | M ZH Failure|
WEEEH gESE 32kmih
AT HBTHEBTH HUMEMEBOY) 4,968 |k Failure]

# M E ROV Mean Kliomater Between Component Failure)

ST LZWVAIN Y= SEEHY 55,000} km/Fatlure] ¥ MTRCF(Gean Time Between Componsen] Failure)

(MKBCF) % 7| ECHH] 10% EA

A HAAAE S APst g do wpep FFEHEo] 7ol
Hto 2 st 333 HEALGA] Al2d" A HxxE Ay, dA 3
FLEAHEEFA BREAYAX ] Alxd =de AFyLE 50960(km/Failure] 2

1593[ A] ZF/Failure] ©] t}.

Wk Z1EgE 10% FE FRAE 0 REAY
55,000(km/Failure] 2 1718.75[A] 7}/Failurelo]|™ o]& E 3¢S =3 gAs)of &
TR HEHAAGA] Alad AP e ExxE dAsT)
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QE T XFAH
Ly
= 4 AL '"-'Fﬁ')'r"'"w PCBR B MTBCF
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Y RzHdd3x 47

(1) 3= 24

.

HAuxiliary Power Unit

Inverter

Resonant Converter

(Boost chopper)

Chopper

Converter
(Battery Charger Unit)

(7} Z 3 (Chopper)

o

(Boost) Z1HH

[}

12AHe F43

7

@

oy

o

o

FH, o]

S

=92 1,700V T 1,800VE Ao

1‘1]
o},

N

®

(W) &8 A E - (Resonant Converter)

B gl Aol A
ote thol2 = AF7|(Diode Rectifier)

ks

gl 2] (Half Bridge)@ 2] 322 4

el

&3 DC

=
=

g 8 A

d

§1x

o

S
o

nE
0

X

1S5 o] &3k ZVS(Zero Voltage Switching),

7ZCS(Zero Current Switching)®2]o] AR& ® ).
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(th) <2 H (Inverter)

D &2 2 Levelo] PWM dAHd Qe w4 o[ 34 ACHYS W57 918 4

2] o] .,

@ 33 1AMy FH(DO)E ol g&s AL sr] H8] 15 =934 3o
S e, o]= &Y ACL(AC Reactor)®t ACC(AC Filter Capacitor)E &3l
Hey Ho Adg=z 2498 YEY €4 U Fatel] dd& &+ gk

(2}) Converter(Battery Charger Unit)

@O = BIA B 3z ol Aol WS S 7MW st AHS A
T

A

o] WA o2 FHHSGS Aot}

@ 7}E FEAARHLY], FAE)E Aoz HAadg, &8 DC ZZS H3s7)
el & 29H WA ARE shal sl

@ ol 2% Y =4 DC H3F 2 g =4 Y&l AME o).

@ FFEAARTA aTAGe] dro] dWsszg AAsta W TAEF AMY
S AAsAT T FAES A 9 %9, 19 A8H, 8 3 DCEH
e FAEAAG

(2) 7% 44

(7}) IVS(Inverter Switch)
VST A4 &3 150% F-st&2 12919 /& agste] AF&ds A4
A AZ AF £FL 177A o2 =2 320A o)A AEL AHE )

ot

o},

ok AL g E = BE 5 olojd 9l Compressor, Main Compressor & RE 53}

s 715 AFE
AEe AA s}

A7 Knife Switch (2000V / 400A)

(41}) DCBD(DC Blocking Diode)

Zrelalol stz Hu 12589 A= weste] 400[A] o]

DCBDE oldol #4® A, %3 Ave Sl e 3ol ols) nzddge

Filter Capacitore]l A&% oy A]7}F do =2 =7 FUSE Y IGBTY A<£9-77F

.

Diode= HHAA4(1,900V) 1.28) o]de] AFS AAsH AF= 400A o4

AR .
47 : DD500S33HE3 (3,300V / 500A )
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(t}) AF(APU Fuse)
FUSEE &3l s2% AFe A9 HAd A4 dF &45 st A4 s
A AF %S 99 AoA 177A0A 1589 oHS wmelste] 266A o] F

Time-Current Characteristics
170M2039 to 170M2043 - 160A to 400A - Double Slot Tag

266[A]

9 2. Fuse| Al7-A{F 54 g x
XA 0 170M2042 (2,000V / 315A )

(2}) CHR(Charging Resistor)
%7] THAAE(CHR)> DC ¢8d A4 == Filter Capacitorete] Al A 47F 3%7}
HEE AEgs A4, 8 AHAIEE 3mF o2 FAEY o] AlAS 3%7F H
7] 913+ A3 500o0hme] T
oluf AgoM ARHE= duA = AIAIH FHEE= duAet Formw oy
°F 3,300J°]tt. CHR2 ©AIZF A &5 = AFo|nz A &F A|AF S
Y= oy A ef A A &FS 33kWo R A ok
A7 : MCRF-1500W-N-1000 ohm J (1,500W / 1,000 ohm : 2 ¥ 2)

>~l

W
b
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(v}) LK(Line Contactor), CHK(Charge Contactor)
Contactor= ON AEjo] Ao H AFZS este] AA s}
CHKO 22+ A AFe Ho 48 41%0,900V)3 CHR(5000hm)el e} 3.8A ©]
], LKl 22+ Hd dF+= 150% 3-8 7 1299 o5 1zshd 320A o|th
AA 1 (LK) CGC02040A1ED1OW (2,000V / 400A)
A=A (CHK) LTCS250 (2,000V / 250A)



(¥}) DCFL(DC Filter Reactor)
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Boost d}7] 9138k A8}
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w2t A DCFL-S 3mH, 177A o] o= XA gy,
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(A CFC1,2(Chopper Filter Capacitorl,2)

Boost Chopper®] =#A%4e HEsiA Mtew &858 AMREY 239 AWE Y o

9 Age T s ¥ ol
PHEAS 900V, =A% 1,800Vl A &3 Ao WEd A9y 2 AT Hgte
WES A9V 2 AFe7] gste] AMAES] §He 3mFel o s UE AR

il

i OPoi 7HJH/\1 B S A%
A7 : DC4213M1 (1,100V / 420uF), LNK-P5Y-1300-220 (2,200V / 1,300uF)

(o}) CHM1,2(Chopper IGBT Module)
Boost Chopper®] A4 i+ ofef 23 o] ALt
F2E %99l IGBTe A7 o 12¥¢ g&& 1y }04 340A 0] 2] AF
g3th IGBT A¢AtdS AgwisEa aefste] 1,500V o] do® 473
A7 . 1,700V / 650A F

A

pa

mlo

(Z}) CONM1,2 (Converter IGBT Module)
XY AWE e T2+ }—L B % (Half Bridge) AHE = 4 =of Uth. &9
AHE 9] IGBTE A7 dA E9duAet a&, A53t5 aelsto] 320A o]
AEE AAsH, Age d%‘% S 1#38ke 1400V o] 42 IGBTE 443},
AA 1,700V / 650A F

=
=
=

<]

(z}) RC1,2 (Resonant Capacitorl,2)

g AW Y Hd a830lAM 987 #8 L-C 535 oF 294 T3
FA3}A o], ZVS(Zero Voltage Switch), ZCS(Zero Current Switch)% Zte] 7}
StEE A7 g

o)
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e
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~
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XY AvE o 293 Fyk= 8kHzlEZ A48 TR19 Leakage Inductance?)
2 10uH=E A7 skl AAdY. &3 F355 8kHzrb ¥7] 98] 531 7HsjAIE
F2 39uFolth,

AN ZCS, ZVSEAS flste]l &3 Fag+ 8kHzE T thah Eolof &b, Cit
S Z2H A A4 ’3}04 33 FIFE EoEE Sl Wt AMYS AlF =3 5o
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(7}) TR1 (Transformerl)

Edsgv]o] AgEE Foji obglst o] UIBCE £@stel A4z gt
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c iR D |
EE Ferrite Cores Perspective View
[T$] : cml]
Part No. A B C D E F
Ul20BCx & 24 18 20 4 6 14

A7 "x] 86, UI20BC Zo] 74 %, Vsiol = 5,400V

(8} RM1,2,3,4 (Rectifier Modulel,2,3,4)

RM2 @ W/ 98& JFste A7 tole= 3 =o|tk TR19 15 733 A
& "ule] v#ste] 22k Sl FEEI 12 S A dFe "l v st
225 29 #v. RM 259 g2 TRI 23 & APO670V)e] Axta} o
ol BV ool AFS WA, ARE WA S, BFHE, BEH o
Aotol 204 F ol AES HABL,

oeh, 2 AMEHY FAFNS Wt mE EAdL AF7F 55 5 7] wiel
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(3}) IFC (Inverter Filter Capacitor)
[FC= RMS 58 AFd AgS H&s A7e 9d8 g
At 670[V] Aol MES A9y & Agstr] 5] 14mFolde] AEFS A4 35H
2 EA5F A9 208A7F W F-EE Aokt

A7 1,100V / 420uF 80A 5% E

(3}) INVM1,2,3 (Inverter IGBT Module)
IGBTe z2+= AF, A4S 38 &% #F3tE 528, J9ES L85t 560A,
984V o] Are] IGBTES 443k},
A7 1 1200V / 900A

(A) ACL, ACC (AC Reactor, AC Filter Capacitor)
ACLE WY =99 dFE HEs v, Lo 52= AF{FE ofdf 194 L
2= A%t v,o o8 24 "ok

S —
L% € L3
I
| K ve
vDC . M T

—| :T = 'L} - [}L

Vla% VLa = VLn_ Van Q‘E 1:"]——]1;

- 2 1 i
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il
LU | TTATTe.
| Wrifg

Wy

Lol 7bg #e Agtel Al 4% 1, =0V, =310V] = HAge 74 woln,
o]

g2 A

H o
to] Agj= A$E v,=0,V, =—310[V] & 2SS 714 wjolrh

H
ojs} &2 Aol AU A& ARE v, = FAsks v Fgo] HAHWEFHD)FEHE
e rhel EASteR X F ostge v $5R 12 AF ola, FEE 025
7N

7F foh weba JAWME Y A90A F7
b2 625usecelt). ol 2EF HF{FE 200A

25Ousec(4kHz)0]U§ 22 AR Hd A

o g A8t 96.8uH °©]%e] <l

HelAas AAste]of v webA ACL9 ?JC—*.EJ/\L 100uH= A4 3o ACC=
60Hz®l 3¢ dl&s 7Ndst=s A Xé%_ ACL #= 119 5@4 A g
A= MBS 293 Fu e 4kHzolal HA x93+ 4kHzolth IHE

A&7l 98 Cut-off F345 293
Cyoo=400[uF] ©]™ 400uF °]’de] &
3

52+ dAiFe ACLe 32+ &

F3h4
=

HY 8Z AFE 200[Apeak-peak]e] =&, ACCY

&to] 69.3A o]/del AlFEe A

A7 : ACL (245A / 100uH)
A7+ ACC (400uF / 420Vac / 80A)

(4) OUTK (Output Contactor)
34 ool £4L 10kVAolmR A4 A7 A<
235le] 320A ol AFS AAT.
XA . AF370B-30-22RT-12 (3Pole / 370A)

9/]

20%¢%1 800Hz= A 3sFH, <F

AAAEE A3 i, ACCel

7= 9SS 8, ACLY| 32+
A5 RMS+ o 12815 119

tll A o] A/ 150% #Fsts i
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(¥]) TR2 (Transformer2)

Battery Charger ZA®E 2] 8= do] 670VY 4%, 23 =9 Battery Charger
=9 Adste] 100Ve 49, =9 7E HWAE 082 AA 3k, "ol 9271 BT

st

14 % |5e 186 B 49, 243 adew Adas] olahy, oule A&UE
Wale 02703TS wEsls AEoz AAsu

AR g / 206kW / 184

(2]) BCFL, BCFC2 (Battery Charger Filter Reactor, Battery Charger Filter Cap
acitor2)
BCFL 19¥ 2~ 32 1, AFe &S ZAskE % &% otk BCFLY &2+
Ao 2ES 204A(peak-peak) =, =3 A F(300A)] 6.8%°]3F AF= AAs)ar
BCFL9] ¢y ¥ == 50uHe| oz A7gsho)
i A A3 BCFL¥ BCFCell €3t dH 2 2

il

29 A9, g8t FAlol &
QA BFolE JFe Foh AW FAE p,,, 7 RA 2 B A 9 2
g, ARAY $He =gA = adez 4§ B F Uk

e ZeAY GBS 1%0]dkolop sfme, BCFCFLES Aol Sl A3 F4 o
on], YA BF 1% olsh7t HEH AAH oIk Gt

AFAo]7] BandwidthE 800HzZ= A ASA =W, Lt S50uHZ At orm =2,
BCFC#k= =

e oF 680uF o= AT = Utk AHIAAHoA = Lo 2EFol gk AR
z2/ Hu, AgAH TEE AF A& )S BA, A 20E 13 10A
W ool el AlFow At

A7 : BCFL (50uH / 300A)

A7 : BCFC2 (1080uF / 600V / 60Arms)

(W) BCBD1,2 (Battery Charger Blocking Diode 1,2)

BCBD= APU HiEE] A4 &etelu {24 DC Het=z el 3= iz dF7t
FdEE AS WA vk 44 DC A7l 9332 200[AlolH, 1.28] ol f-& i1¥
ae] 450[Al01de] &Fo] HEE AES AAIY F £Mdo] Az Wdo gxt
Al RES Holk myEojof gttt At AP wlElE] Hdl dSh 2w o]/de]
AFo = A7 st

A 1,200V / 600A
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(¥]) BCFC1 (Battery Charger Filter Capacitorl)

BCFCl+= Battery Charger’} =913 A, 489t kA stE 918l AFE €t

Ad 670[V] Aol HE&S A9y 2 Adetr] 3] 165uFelde] AAAE &3S
Zkal Y EHAFB0A)V7E e FEo= AAsoh

A=A 1,100V / 420uF 80A 2% E

(4) BCM (Battery Charger Module)
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(1) BCRM (Battery Charger Rectifier Module)
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(t}h) PFU(Power Filter Unit)2d Al
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(2) ISO/TS221630 % H=
Y HeAdgA el Agstel dojA uAtelA g BRI e AF FA
T GRE 98kl ISO/TS22163(IRIS) A5S F5 itk

— )
IRISD

Certification
EE B I EILE AT B

awarded to

VCTech.Co.Ltd
107 LS-ro 45beon-gil
15842, Gunpo-si Gyeonggi-do,
Korea, Republic of

TUV Rheinland {China) Ltd.

confirms, as an RIS Certification™ approved certification body, that the Management Systern of the
above organization has been assessed and found to be in accordance with the

IRIS Certification™ rules:2017
and based on
ISO/TS 22163:2017

for the activities of Design and Development and Maintenance and Manufacturing
for the scopes of certification: 04 (Power system, drive unit), 15 (Lighting)
Design & Development, Manufacturing and Maintenance of Auxiliary Power Supply Unit, Traction
inverter system, Auxiliary converterfinverter system, AC&DC filter system, DC-DC converter system

Certificate valid from: 12/02/2019 Certificate valid until: 15/11/2021*

Lo

Current date: 05/03/2019
Certificate-Register-No: 39 10 004 1810

* Prowiding that the subsequent surveillance audits are successful before the validity date of the previous awdit.
Certification body address: AVIC Building, No.108, Central East 3rd Ring Road, Chaoyang District - 100022
Beijing - China

£ 2019 UNIFE. All rights reserved.
il g = -
A TOVRheinland"

www.tuv.com

[IRIS <15A]
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D 39 Baddda] g4 A7A, uA daday 24

CA71A, el d A 2m], 247k 3]

g 9] 27 M) 3
A7 A 478 3 9 /year 3,896,448
o L %] A-n] A 7F=F TOE/year 6.02688
LAV A7 TC/year 3.400365696

2
/WS 2 A AR A T 27 e A e AbE el oA &

* A71A Aok /year]

= (71EA 225l AR A E[Wunit] - 7iEE Al2"e] AudE[Wnit]) x a3t 7Hs ARk
[hr/year]x A2 #F[unit] x A xZA 7] A

= 3200(160kWe] 2%a&7MA) x 12(3FFAFEAIZE) x 365(14) x 2(BRZHLAFA ) x
0.139(W/h) = 3,896,448

# o L 2] AxH] A 2= TOE year]

= (Z]EA =¥ A A [Wnit] - /WdE Al 2and g [Wnit]) x d3F 7HeAIRE
[hr/year]x 248 Flunit] x A x 2k}

= 3200(160kWe] 2% &-&71d) x 12(3FFAFEAIZH) x 365(1) x 2(BEZHLGFA ) x
0.215 x 0.000001 = 6.02688

*

227~ A=(TC/year)
o = A7+=(TOE/year) x 05642 (TC/TOE)
6.02688(TOE /year) x 0.5642 = 3.400365696

gA Az g Atel

vl a == 1
x 7]E BEANGA Tk = 143,610,00008)
G 20079 BFEABEZA FohAH 7
* 378 REALGA FF 74 = 100,000,000(4)
« Azug Az
- OlF BEAQEA A - AW REAAGA ) x S
= 43,610,000(¢1) x 46 = 3,006,060,000¥
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IEC 62506, Methods for product accelerated testing

Accelerated Testing(AT)

Qualitative AT(Type A) Quantitative AT

HASS/HASA

‘ HALT ‘ HAST ‘

Event
Compression

HALT: Highly Accelerated Limit Tests : Time '
ompression

HAST: Highly Accelerated Stress Test
HASS/HASA: Highly Accelerated Stress Screening/Audit

18 3 [EC 62506 7}4:A)8 wp i
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Failure Site F:l! Rtl!m-l
Mec_'lm tresses

UW Reaction
Discolomtion

Deadhesion
Deadhesion
Corrozion
Fatigne
Disitegration
Fracture
Fatigne

Metal

Segrezation

Fatigue

# H: F. Patrick McCiuskey, Reliability Modeling for Photovoltaic Modules, Photoveliaic Medule Reliability Workshop 2010

a4 5

Eucnpsulanun
Front Snrface

Back Surface

Front Surface
Interconmects

Backsheer
Lanunation

Glass
Edgze Sealing

Solder
Cotmection

Solder or Cell
Connection

ulula

-

Lower light
efficiency

Electrical
Open
Poor Hear
Transfer

Open Circnit
Iner. Resist.

Cracking

Cracking

Cracking
Vouding
Voiding
Intermerallic

Loss of
connection

T. Intensity
Fraquency
AT, H, AH
AT, H, AH
M, AV T,
inmpurities
AT, AH
Mech Load
AT.AH

P

AT AV

FaA ] mgR=

W Exposures at
Temp

Damp haat
Temp cycle

Damyp heat
Temp cycle
Powered damp
hear at Temp

Damp Heat
Temp cycle

Mech Load

Damp Heat
Temp evele
Powerad Temp
Aging
Powered Temp
cyele

Arrhenins

Exp (-Ea/kT)
Coffin-Manson
N=C(y)
Coffin-Manson
N=C{y)*
Eyring
(VI(RH e EakT
Coffin-Manson
N=c(y°

Paris Law
N=C[AK )"
Coffin-Manson
N=C()?

Eyring (Black)
Jog-EakT

Coffin-Manson
N=C()?
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I HHE g {Ht M E 2000h
L i b ¢ ok ZE
A= HiE
HE »
4:2:1
Y 6 7MEAS BES Y AlgEA Y
e @) e =] o O] = [e) o -
o AP & AF dolHe FAZA #4L 8 e 22 FAE FAZ
=) O~ =
olf] &4 43
Scatter Plot GeHE B8 2B FY  y = f()
A ZH| 2 B3l £ H0|HE
21z J2int 20| O =2 LIEHH FEE Gt o] HobE ot S50 2 HEI|EMNR
HO|E NFAIZE 0%
8,
tf = f’l(c)
(CEES-
0f: 2to|E-0t2fL| @A~ ZH
F(t)=1-exp[-(t/a)f]
Stress a=Aexp[E/(kT)]
« Q0| 2R T HEpL
580 1000 1500 2000 2500 3000 3500 B oro|==F0| HH R,
time A A
k EZ0bE2-(8.617x10° eV/K),
o E B30 X|(eV),
2 R = dEEs f(t) = a+tht . TEHEEK
= ZlFE ft) = aexp(bt) L
= O}k (1) = ath Lifetime
= 28 f(t) = aln(t)+b FhEAH = A=
= Gompertzgts= f(t) = ab”(c) o: ofyL A 2 AFE= ZHS A
; 5 - L Haxzio| I E(K),
= Lloyd-Lipow®tz= f(t) = a-b/t EE i—ﬁ-;agf g[?gé((g

a" 7 A4 Hold
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® AE 5 Eb AEAZE HEISEY B * UETE HE A
n2 (t,/T)Bxx2(1-CLi2c+2) x {1/In(1-p) 1} /2 o
-2 EE J1LE 9?0‘}" = MIL-STD-690
B, N2 MEF, o= 318 A% CLE MESFE, Te AEAZ, Ol4g BE 3y 60% IEC 60319
t, SE S3(H p BEYS), pr BADS
B H 90% JEDEC 47B
Telcordia
e
TEER K GR-1221-CORE
A|§ :# EMDE 60% Telcordia
=
—
3 X HE 50% GM 3172
A|EA|7H HEX HEE

r=
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H

a4 8 A BnaAd A
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q'““-«E;m:_J_[t_f‘ Modes/Mechanisms ) 33} Aol A = Bxe
S Open | Short e shara e |=ang
Stresses & Paformance .
o Thermal shock (@) (@) @) 0
o Humidity © © ©
o Temperature ® O (@) O @
o Vibration @)
o Voltage © (@)
* M| o] BAP Faxe] n} ¥4 0 OF FR O TR O BE
*+ Failure Mode/Mechanisme %2 55 « Ao A 248 + e v5 23 €& Jeid

19 11 PCBY 8 nH2E# 29 7y

M

N

U

T Test Methods o}
— . oy ——— . N
—— EEFEAY | 28N | vlelleld A EAE
Failure Modes/Mechanisms——___ A8
o Open @) Q
o Short © @)
o ¥ mel ©
o EE = ©
o {EE, FE& C ©
o AdAE EF @) O
= AF Ao BEY FaEd W A 071 F8 0 FRO BE
* Failure Mode/Mechanism® #13 & - 244 4% + 9l 28 273 A48 Jehd
+ Test Methods= 33 S 148 dod + s AgHEe Jepd

¥ 12 PCBe 1% R=o] wE A
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LI

- o|g12005 <, PCB 714 A=AH7IE {7 ol&wlo|1#old 7HEAE,
=571 A3 A
- 3<mH(2012) 9, Sn &
A, A& T
- 5]42H2015) <
I R e R R B
- Z<=m(2014) <,

rJ

WA2lE FR-4 A1 PCBelAle] o] Lwlolaelold 7)<

, ALZalE ALRJATY

A@A Clol o) ol nlolagold 2

R elo] o2 FR-4 A1 PCBolA2] o] &rjolazlol i 7}

£21%, BFNHNA] FEThH =T
- A3 3(2016) 91, PCB A A3} HARe] 8 ALg $7 2xdo] B2 o] £jo] 17
o FF, BTN SF&hE =rA
o AAMA

- oly 1Y 3

o A

A® 3} 7ro] PCBRFe] 1AW A=
- AR} 7

go] ofg] &0 AAE dEiel A
4 g ey FE7AE 2y

= Al

3:17}

d-7-, PCBREe] A # A9 7t=wt 21
o A Heel ¥9)

AT Sample - BYT/Sn
AT Sample FR-4/Sn

AT Sample FR-4/5Sn

AT Sample - BT1/6n
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AT Sam
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2 T
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o AAFF AZA AA L2 43} JFEAIE BEEH 2 AARA
- AARZ 32 d3 wWAYS BAAZMHEA, IC AZ2ALS] FAstUA] A
F AR, ol 7HEEEL AU AE B3l AT =& 7HS)

WA Hute] o] AEA Te, d3r]4, 1988
. Semiconductor Reliability Handbook(Integrated Circuit), 1992, Toshiba
. AT&T Reliability Manual, Van NostrandReinhold, 1990, David J. Klinger, et al.
. Components Quality and Reliability, 1991/92, INTEL
. OFE Al zAb A BEFESE B wAUESE ofdlY ek 2ol AA

material/Component/Device Activation Energy(eV) Citation
AD Converter{Silicon) 112 Wyle Database
Alkyd, Grade 1500 A 1026
Alkyd, Grade 1500 114 1026
Alken-imide, irradiated, insulation, 20 gauge wire 0.88 461
Aromatic paolyimide, insulation, 20 gauge wire 129 461
Assembly defects 0.5-0.7

Bulk silicon defects 0.3-0.5

Butyl 1.08 603
Capacitor, Aluminum Electrolytic 0.81 EPRI NP-6408
Capacitor, Aluminum Electrolytic 0.68 GLS Database
Capacitor, Ceramic 0.7 GLS Database
Capacitor, Film 0.86 GLS Database
Capacitor, Mylar 0.86 EPRI NP-6408
Capacitor, Paper 0.9 EPRI NP-6408
Capacitor, Polycarbonate 0.8 EPRI NP-6408
Capacitor, Polyester 0.86 EPRI NP-6408
Capacitor, Tantalum 1.27 EPRI NP-6408
Capacitor, Tantalum 127 GLS Database
Capacitors, chlorinated diphenyl. No stablizers. 117 566
Capacitors, chlorinated diphenyl. 0.5% anthraquinone. 153 566
Capacitors, chlorinated diphenyl. 0.5% azobenzene 2 566
Capacitors, chlorinated dipheny! Kraft paper 0.86 180
Capacitors, chlorinated diphenyl Kraft paper with 0.5% azobenzene 15 180
Capacitors, chlorinated diphenyl Kraft paper with 0.5% azobenzene 193 180
Capacitor, dielectric, tubular paper 242 717
Capacitors, metalized paper 132 180
Capacitors, titanium titanium dioxied, thin film. @ 25°C-100°C 0.09 466
Choseal (Chomeric Inc.) (Silver filled conductive silicone) 104 765

- okl g2 mEel Sk 7 REe] sjLAST )
- QAR ] Ao} go| ofg] HFo| AgE A9 BEo Ju BRI}
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o oty e A3t o] ol oEsta S dUAE FF TR
of e} by, FRF] &443) UA HEE o] gste] I FHAFFORE o]
Folxl By £ 843} duAE Fohe WHEe e 2

398 HFoE FAE REQ 48 duyA T
E THEAS AL 71 E ofoltio]
AF,— ﬁlw,.- AF,
o, AFe RES 7HEASF, me
BEol 7/ 4, AFE MA FF 2Eo| VMEArE
Bzl J}dA 4, TAT-F] 7FEA T
Hart¢] =4 nC B gk 7heA Hds HAS
S &, HEAE $E
nw= MAA FF FEY O | BEREE 18std A3
MA T/ 59
EZ=(MIL-HDBK-217 complexity
factor =)
2E9 JtEATE
AFy= 3w, AF, TRRF] THA o
Moura®] ¥ : g 7teA Hie HE
i, W, =1 u1/ ZH u )\m‘—- IH‘j-&H S ST
Al oy &, EAE FEe
TH =Y Xé’észdoﬂ/ﬂ/l IAE | pgee st A
E A o A H o
AF = expl o (A= 1] BTHSE T4 TR
Seagero] H N Ta NEAF F M A
ST OR g p,e AREe BAUA | S&A5E RES
T HAA At A AR AT
AF = exp[k<T1 7] RE BA A 9]
IBMe] HHoZ BEQ
o} L LA R X ) _
O 1o
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Seagero] W2 Bl AH8H oF &A T BHeHoR M AL THEA
TE ESote] 2o o3t MtEFEAE S AA dte U
o)
_ T8 243 -
ol = =4
(ZZHAYE A
SBTO-27DDV IC(Electro micration) 05 David J. Klinger, et
(40.608MHz) &t ' al.
TPS767D301PWP IC 1 EPRI NP-6408
OP07CS IC(Charge Loss) 0.8 Motolola
Diode, Silicon, 1N673
1IN4734A 1.8 EPRI NP-1558
&1N696
SS54C Diodes, silicon, p-n-p-n 1.41 EPRI NP-1558
V39CH8 Capacitor, Paper 0.9 EPRI NP-6408
BC817-25 Transistor, bipolar, p-n-p-n| 1.65 EPRI NP-1558
856700 Capacitor, Paper 0.9 EPRI NP-6408
T4ACT125SC IC(Al Electro migration) 0.6 u2AAI T A 7]
Bt 1.062
¥ A ABE 4 FF AxARA AARE 435 | A DB &-&
- 7V 2he &3t oA 05
- ofgy-2 el AR VMEAF(EY &8 25 43 C, AE 2260 CTY o)
L(Tu) (Ea) 1 1 )]
= = X | ==
AF= Ty = e ||, Tu Ta
- == VHEAS 43
¥ Seager, J.D.(1988), A Method to Predict an Average Activation Energy for
Subassemblies, IEEE Transactions on Reliability, Vol. 37, No.5.
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o IBMe] WHE EEo AMEEH T& &AY A5 oU|A HiEe =E31H
M A A
o)
T 2335} of .
= (o) BB &
SBTO-27DDV . David J. Klinger, et
IC(Electro migration) 0.5
(40.608MHz) al.
TPS767D301PWP IC 1 EPRI NP-6408
OPO7CS IC(Charge Loss) 0.8 Motolola
1N4734A Diode, Silicon, IN673 &1N696 1.8 EPRI NP-1558
SS54C Diodes, silicon, p-n-p-n 1.41 EPRI NP-1558
V39CHS8 Capacitor, Paper 0.9 EPRI NP-6408
BC817-25 Transistor, bipolar, p-n-p-n 1.65 EPRI NP-1558
856700 Capacitor, Paper 0.9 EPRI NP-6408
74ACT1255C IC(Al Electro migration) 0.6 AT 27
i 1.062
- 7P A& A3 oy A 1.062
- oty B AL VMEAF(EY &8 25 43 C, AE 25 60 T =)
L(Tu) Ea) ( 1 1
— fd X —
A= Ty~ e ||, Tu Ta
- &3 71EAS - 7.3227
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o F7}E MIL-HDBK-217F Notice 25 83t 71&Al4 &= Wyo] 9L

<)

Windchill Reliability Prediction
Quality Solutions Summary
File Name: System L.rip Failure Rate: 0.379175
Assembly:  System MTBF (hrs): 2,637,308
Ref Des: Temperature: 43
Description: Environment: GB, GC - Ground Benign, Controlled
Unit Total
Part Name Category Subcategory Failure Rate Quantity Failure Rate
sbto-277ddv Integrated Circuit Linear 0.006649 1 0.006649
tps767d301pwp Integrated Circuit Logic, CGA or ASIC 0.003403 1] 0.003403
oplics Integrated Circuit Linear 0.006649 1 0.006649
1n4734a Semiconductor Diode 0.006071 1 | 0.006071
$554c Semiconductor Diede 0.151780 1 | 0.151780
bcB17-25 Semiconductor Transistor 0.000127 1 0.000127
v3schs Resistor Thermistor (RTH) 0.004350 1| 0004350
856700 Integrated Circuit SAW - Surface 0.105000 1] 0.105000
Acoustic Wave |
T4act125sc Integrated Circuit Linear 0.095144 1 0.095144

- FWLeE 43 C Y w) MTBF : 2,637,308

Windchill Reliability Prediction

Lluality solulions Summary

File Name: System 1.fp Failure Rate: 0.502290

Assembly:  System MTBF (hrs): 1,990,880

Ref Des: Temperature: &0

Description: Environment: GB, GC - Ground Benign, Controfled

Part Name Category Subcategory Failure Rate Quantity Failure Rate
sbto-277ddv Integrated Circuit Linear | 0.016724 1 0.016724
ps767d301 pwp | Integrated Circuit Logic, CGA or ASIC 0.004081 1 0.004081
opliics Entegrated Circuit Linear 0.016724 1 0.016724
1nd734a Semiconductor Diode 0.010003 1 0.010003
5554 | Semiconductor Diode 0.250084 1 0.250084
beB17-25 | Semiconductor Transistor 0.000179 1 0.000179
v3Sch8 Resistor Thermistor (RTH) 0.004350 1 0.004350
856700 Integrabed Circuit SAW - Surface 0.105000 1 0.105000
Acoustic Wave
F4actl25sc Integrated Circuit Linear 0.095144 1 0.095144

- ¥ 2% 60 T wf MTBF : 2,059,452

- 7}EAISG - 43 C MTBF/ 60 € MTBF = 2,637,308/1,990,880= 1.325

= -1
S}3] 2000 F=A|St=th3] W =&%, 135-143

* A3 BE . AEA, ubgA000) “HAALES] AHPRE A, DA
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o Harte] ¥H 3} Moura®] W& 43} oy 714442 MIL-HDBK-217F

ol 718 1AZAES 7S Hdske W

o Harte] {3 Moura®] Wiol 71 dlolg o ARE wWol whgst= ol
A%k, Hart o] 49 Ef5dd digt ¥ 17t 2o, ol& 2Hgsy]
olg . mekA Mouras] FHE 53 7S B2 dE oen e

<)

e DB && 7}&A15 217 F 71&31%
s (60 C) g
OSCILLATOR,CRYSTAL
2.76087 0.000127
CONTROLLED
OSCILLATOR,CRYSTAL
2.76087 0.000127
CONTROLLED
INTEGRATION CIRCUIT 2.56769 0.006649
INTEGRATION CIRCUIT 2.56769 0.006649
INTEGRATION CIRCUIT 2.56769 0.006649
INTEGRATION CIRCUIT 2.56769 0.006649
INTEGRATION CIRCUIT 2.56769 0.006649
INTEGRATION CIRCUIT 2.56769 0.006649
o 1.062
- =& JHEA S 2 7.3227
0.000127 0.006649
276 X ————+ 256 X ————— +. =4.0516
1.171999 1.171999

¥ 3 E3 : Moura, E. C.(1992), “A Method to Estimate the Acceleration Factor
for Subassemblies” , IEEE Trans. On Reliability, Vol. 41, No.3, 396-399
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T: A LL(K]
Ty: f“]-g'%ﬂ F. ':HHS:'E[K]
Ty 7S AL K

8.6171%10-*[eV/K]

s
=

E : 248U A V]

K: 2x14

§(T) = exp[(E/k)(1/Ty — 1/T4)]

A ReAAdAA Y VM

e

RE

%<}

)
W
o

~

__01_

¥ MTBF : 2,190

MEFe] =

ALE 2 [°C)
i} oA [ev]

2,160

AJE AlZH[Al12H]

+ [

Az
2R

% Al

15

Alres Bz Bl 71

4=
==

7}
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T

- A3t A 0.2
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7
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IEC 61373: 2010 2| Category 1 — Class A / Class B

ASD (m.f'sz)lez A

Tolerance bands +3 dB

(log scale) 9 dB/octave o
Upper limit _/ on nominal spectrum
Ny Normal g
X % — -6 dBloctave
Lower limit /"
f1 5 20 fo  Frequency Hz
(log scale)
Vertical Transverse Longitudinal
Functional test 0,0166 0,0041 0,0073
ASD level
(mis?¥Hz
RMS3 value m.’sz 0,750 0,370 0,500
2 Hz to 150 Hz
Long-life test 0,532 0,131 0,234
ASD level
(m/=2)2Hz
RMS value mfs? 4 25 2,09 2,83
2 Hz to 150 Hz
[E 3. IEC 61373: 2010 Category 1 — Class A =4 ]
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Professional Testing Lab,

REPORT

-

ASD (m/s?)*Hz

(log scale) 9 dB/octave o Tolerance bands +3 dB
\ Upper limit on nominal spectrum
Normal
X - ~6 dB/octave
Lower limit
+ ' -
fi 20 fy Frequency Hz
(log scale)
Vertical Transverse Longitudinal

Functional test 0,0301 0,0060 0,0144
ASD level
(m/s?)2/Hz
RMS value m/s? 1,01 0,450 0,700
2 Hz to 150 Hz
Long-life test 0,964 0,192 0,461
ASD level
(m/s?)2/Hz
RMS value m/s? 5,72 2,55 3,96
2 Hz to 150 Hz

[E 4. 1EC 61373: 2010 Category 1 — Class B =7 ]
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S 32 A2 YYo= ZHH0f T4 HUS 2Hz oM 150 HOl THY S3t TES N
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IN1701_APU_PL_REVOR9_181213.xIsx

PROJECT 339 siv H83HIN-1701) WRITTE CHECKED APPROVED
(Code)
MODEL APU
PARTS LIST
APU
(B CODE) rTrMmitiv LIV 3|2
REV No. of PL Rev:0.9
DATE 2018.04.19
LEVEL Part Reference Class Value Spec Tech Maker Qty | Unit Price S HH| g H| 3
IN : 1500Vdc
1 SMRT2-APU 200kVA OUT : 380Vac 60Hz 140kVA - VCTech 1 SET 100.00%
100Vdc 20kW
2 APU BOX e 1 SET 18.37%
2 CFC3 CAP/MF 1100V / 70A -40~85 TUE 2 SET 0.23%
2 ACC_ASS'Y TRANS/M 500Vac -40~85 TUE 1 EA 0.71%
2 OUTk CONT 400A 48-130V -40~70 TS 1 EA 141%
2 PPR CONT 9A,3pole 380VAC -40~55 YU 1 EA 0.06%
2 CHK CONT 40A (100VDC Coil, 1 pole) 400A - YU 1 EA 1.13%
2 LK CONT (100vDC Coil, 1 pole) 3 380V / - TS 1 EA 4.24%
2 ACPT1 PT/M 5V D-Y - TAE 1 EA 0.28%
2 DCPT1 PT/M DCPT2516 - ] 1 SET 0.71%
2 FL REA/M 130A - TAE 1 SET 3.11%
2 ACL REA/M 260A - TAE 1 SET 5.65%
2 SSK CONT 160A (3 pole, 380Vac Coil) XT1B 48-130V -40~70 TUE 1 EA 0.57%
2 SSN CB 160 TMD 160-1600 3p F F 3P,160A - YU 1 EA 0.34%
2 CHR RES/M 1.5kW 6000hm J - SME 1 EA 0.08%
2 HFTR1 TRANS/M 10 900V / 692V - SME 1 SET 9.61%
2 HFTR2 TRANS/M 1® 690V / 230V - SME 1 EA 3.67%
2 BCFL TRANS/M 300A - SME 1 EA 1.98%
2 DCBD_ASS'Y - e 1 SET 1.84%
2 CHM_STACK_ASS'Y - e 1 SET 7.91%
2 CONM_STACK_ASS'Y - e 1 SET 9.04%
2 RM_STACK_ASS'Y - e 1 EA 3.39%
2 IM_STACK_ASS'Y - e 1 EA 8.48%
2 BCM_STACK_ASS'Y - FAZ 1 EA 6.50%
2 BCRD_STACK_ASS'Y - ] 1 EA 4.24%
2 Control Ass'y =AE 1 SET 5.65%
2 RLY Ass'y - e 1 EA 0.51%
2 PF_CAP Ass'y - e 1 EA 0.14%
2 PF_FILTER Ass'y - ] 1 EA 0.17%

2018-12-13 VCTech
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	 4. 가속수명시험 관련 국제표준
	 5. 수명시험 설계 절차
	 
	 
	 1. 여러 부품으로 구성된 모듈의 가속계수 계산방법
	 2. 시스템레벨 가속계수 도출 관점의 철도차량 보조전원장치의 가속수명시험 검토
	  ◦ 가속수명시험을 선정할 때 가장 중요하고 기본이 되는 점은 고장모드 및 메커니즘을 적절하게 선택하는 것이 중요
	 
	  ◦ 일반적으로 전자 제품(PCB 혹은 각종 부품이 실장된 PCB)는 화학반응에 의한 고온 혹은 이온마이그레이션에 의한 고온고습을 적용
	    - 고온고습 이온마이그레이션의 경우 PCB만을 평가
	    - 고온에 의한 화학변화의 경우 부품이 실장된 PCB까지를 평가 가능
	    - 철도차량 보조전원장치의 가속수명시험 문헌 검토 결과 고온에 의한 가속수명시험 적용 가능 
	 
	   ◦ 단일 부품의 가속계수를 가정해서 부품이 실장된 PCB를 평가하게 되면 결과가 왜곡 될수 있음
	    - 철도차량 보조전원장치의 가속수명시험은 시스템단위 가속계수 도출 방법 중 가장 보수적(가속이 가장 적게 됨을 가정)인 방법을 활용한 것으로 파악됨
	    - 따라서 가속계수 적용을 위한 활성화에너지도 적절하다고 판단됨





