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A Study on the Failure code of the MVB Protocol when the Electric locomotive(8200
series) New Auxiliary Power Supply is applied

Young-Kyu Bae' - Hwa-Song Shin + Hwi-Seob Jeong " - Ki-Hwan Son™
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ABSTRACT

In order to partially localize the electric locomotive(8200 series) currently being operated, analysis of the inter-device MVB protocol in the
electric locomotive should be performed first. Especially, it is necessary to analyze the operation when a newly developed auxiliary power supply
is applied. In this paper, when a new auxiliary power supply applied to a conventional electric locomotive through a newly developed
communication control unit using the analyzed protocol, a protocol for a failure codes was analyzed.
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. SYH O ARt HEM &R
address

Table 1. F Code & Port address between CCU and

APS(Auxiliary Power Supply)

2+ F code2t Port

Unit F Code Port Address(Hex)
CCU — APST1 4 029
CCU — APSI2 4 02A
APS11 — CCU F 700
APS11 — CCU 4 19A
APS11 — CCU 4 198
APS12 — CCU F 701
APS12 — CCU 4 1A4
APS12 — CCU 4 1A5
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SYANFA A BHEHAGA R Port
address= REAYGA & 10148 F 27001, BEA
AN A FFAAFAZL HAEsh= Port address™
Status port, Process data port, Reserve port X.Z%
DA G 3MA F 607 FEE 3

2.2.1 Status port

StatusZ A% Port address® 3319 &) A
efoll thaliA &gt

2byteZ TAH don lbytex Fx9 classdl
w2} special device, bus administrator, gateway,
message data & YERHAY reserved Htl yvA|
lbyte2] 1bitP}t} Line A 21, o3& line w&, T4
Azl Aoll, A Aol Reply doll, A A1, A
o], ofu] Al2=gE ERATH5-6].

2.2.2 Process data port
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32byteZ TFAE O] JoH byte = bite$E data
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Fig. 1 CCU MMI(Man Machine Interface) screen Fig. 3 A block diagram of new developed communication
display control unit
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a3 2& APS11Y dHolHE H43dE  Port 71E RZALAAE @Aty NEE BRAYLF
address 419A°] TR EZoli APSI29 HlolHE d A& AH&sto] AATHS FAN1]F & ugzs=o
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communication contrel unit
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12 2. Port address 419A2] Z2EZ
Fig. 2 Protocol of Port address 419A
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HAYA=]o] AEARE FAISH
g2 24 = T o - 242 APS11: continues overload PWM
A BEALZA], 25F FAAAGA, 1E FY 243 APS11: maximum overload PWM
A= 7+ B4 AdAdxE a8 5o YERTH 244 APS11: UCE monitoring responded at PWM
245 APS11: short circuit PWM
246 APS11: malfunction AUX-circuit, no
regrouping
247 APS11: PWM locked
248 PS11: input voltage detection malfunction
Foaion APSTI: | ltage detecti Ifuncti
249 APS11: latest failure at SIBCOS due to
i T power supply malfunction
Port 4029 Port 4029 250 APS11: latest failure at SIBCOS due to
data Output MVB-malfunction
Setpoint -
ccu 251 APS11: SIBCOS malfunction
Port 4144 252 APS11: SIBCOS system blower malfunction
Status Status
260 APS12: over-temperature SIBCOS
261 APS12: over-temperature 4QS
Pordt;t:ZA P::ertl ::’?f J 262 APS12: over-temperature PWM
Setpoint 263 51 él;?m: SIBCOS switched off with NFB
2 5 Al ERMYAER, AT SAHOER], J|E 264 APS12: no availgbility after ‘switch—on
ZolR|oj &t 7F EAl odAE 265 Qigg St?t?s S|gﬁa| Tf nfwam rel:y qot clerlar
) - . . : status signal of precharging rela
Fig. 5 A communication connection diagram between 266 not clear 1 P ang y
new APS and new Communication control unit and 267 APS12: no de-link circuit voltage
CCU 268 APS12: short circuit at 4QS
269 APS12: 4QS locked
APS12: break down of AUX without detailed
25 1ZIE 270 fault annunciation
] zﬂ CCu Event Code 6907H = REALAR # 271 APS12: thermal overload PWM
272 APS12: continues overload PWM
;(]-ic = = sl =
d o= 46705 APS11el @3t Code 273 APS12: maximum overload PWM
D= 23058 252(2535F 259+ AF&3FA] &S )71A] 274 APS12: UCE monitoring responded at PWM
2371, APS120] $193H= Code IDE 260%-E] 282(283 o APSIZ: short oot PAM___
N - _ 276 APS12: malfunction AUX-circuit, no
HH 289 AREEHA B5)7bA 2370l & 20l o regrouping
277 APS12: PWM locked
s
E]—LH Mlﬂr' 278 APS12: input voltage detection malfunction
279 APS12: latest failure at SIBCOS due to
power supply malfunction
B2 EHXMQUAX DAIE 270 APS12: latest failure at SIBCOS due to
Table 2. Ausil P Suooly Fail Cod MVB-malfunction
able 2. Auxiliary Power Supply Failure Code 281 APS12: SIBCOS malfunction
282 APS12: SIBCOS system blower malfunction
Code ) -
D Failure description
230 APS11: over-temperature SIBCOS 251 2&ZF= AA
231 APS11: over-temperature 4QS 2o ;<]— = -
= a3l Ak X Z 7] 9] AF
232 APS11: over-temperature PWM At BaddgAE A8 A Bedd
25 | 4, APSIT SIBOOS switched off with NFB 2] Arg FIAANTAZL WA= Port address
-F
[} =2 B olo ) tﬂ—/\ 7
234 APS11: no availability after switch-on A A19A9 41A4E B3 R Aol g3 2A
235 APS11: status signal of main relay not clear g hitE AN A 2FFI=Z P
236 notAcFlgr]: status signal of precharging relay 11:;/]11 694 CCU event 5—](?1 x :L%lj% %VHH 1}
237 APS11: no dc-link circuit voltage AE 2@y nFF= AL A2AANLE el
238 APS11: short circuit at 4QS O:‘E]r
239 APS11: 4QS locked M
240 APS11: break down of AUX without detailed
fault annunciation
241 APS11: thermal overload PWM
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Fig. 6 CCU event check program history

A aFmEr b ZRESS 9 79 2
on] F 32byte T ‘Eiel ##E 0SbyteE S L
ol HANFE TEAANZAR At

At BERALGA N o] RAsE W T A
NFAR 3G JHE AR AL ¢ es 2=
E2o A&ttt
- T ————————

: 3 Ed 230 = = 25 VindsuOmr | vini Under |
e e

EI e OHLDATD) 0K

B o

B L

ZF7}El Port address 419A2]
zZ2EZ

Fig. 7 Protocol of Port address 419A with failure code
added

B oERdAE BAE BAZeERe 449 A
A FAANGAE ol 7|2 FFA GG A7t

2
e
i,
P
N
N
A
:‘i“'
&
S
fol
=
Ay
PN

References

[1] Korea  Railroad
improvement technology of propulsion system of

Corporation, ~ “Performance
electric locomotive(8200 series), Annual report of
technology research project,” Annual
Ministry of Land/Korea Agency for
Dec.

railway
report,
Infrastructure  Technology = Advancement,
2013.

[2] E. Lee, B. Ahn, J. Jung, and C. Yoon, “A New
Development of Auxiliary Power System for 8200
Series Electric Locomotives,” In Proc. Conf The
Korea Society for Railway, Jeju, Korea, Oct. 2014,
pp. 591-5%.

[3] G. Bae and K Son, “The Implementation of
MVB Communication Protocol Analyzer for
Electric Locomotive(Series 8200),” In Proc. Conf.
The Korea Institute of Electronic Communication
Sciences, Cheonan, Korea, 2014, pp. 320-323.

[4] G. Bae, K. Son, J. Park, and J. Jun, “A Study on
MVB Protocol Analyzer for 8200 Series Electric
Locomotives,” In Proc. Conf. The Korea Society
for Railway, Busan, Korea, May 2017, pp.
397-401.

[5] C. Schafers and G. Hans, “IEC 61375-1 and UIC
556-international

standard for train

communication,” In  Proc. IEEE  Vehicular

381



JKIECS, vol. 13, no. 02, 377-382, 2018

Technology Conf,, Tokyo, Japan, May 2000, vol.
51, no. 2, pp. 1581-1585.

[6] J. Sul, S. Kim, and ]. Park, “Implementation and
simulation a slave module based on MVB of the
TCN(IEC-61375-1),” In Proc. Conf. The Korea
Information Processing Society, Seoul, Korea, 2009,
pp. 573-574.

[7] J. Choi and Y. Chung, “Development of Sound
Frequency Analyser using an Ultra-Low Power
MCU,” of the Korea Institute of Electronic
Communication Sciences, vol. 11, no. 4, 2016, pp.
403-409.

[8] H Kim, H. Yoo, Y. Lee, H. Jung, and Y. Ko,
“A  Study SPWM based Power
Conversion Technology of the Three-Phase
Photovoltaic Inverter Using DSP,” J. of the Korea
Institute of Electronic Communication Sciences, vol.
12, no. 6, 2017, pp. 1099-1106.

[9] W. Kim, K. Lee, N. Jung, C. Chang, J. Kim, and
K. Koo, “A Study on the LCC Analysis for
SIBCOS of Auxiliary Power System for Electric

In Proc. Conf The

Korean Institute of Electrical Engineers, Busan,
Korea, 2017, pp. 1576-1577.
[10] G. Kim,

on the

Locomotive 8200 series,”

“Implementation of Real-time Sensor
Monitoring Systime on Zigbee Module,” J. of the
Korea  Institute  of  Electronic ~ Communication
Sciences, vol. 6, no. 2, Feb. 2011, pp. 312-318.

[11] Y. Bae, B. So, G. Kong, and K. Son, “A Study
on MVB Protocol in Communication Control
Unit(SIBCOS-M1300) for Auxiliary Power System
of 8200 Series Electric Locomotive,” In Proc
Conf. The Korea Society for Railwayf, Hoengseong,
Korea, Aug. 2017, pp. 576-577.

382

MR 274

i 24 1#(Young-Kyu Bae)

20094 Eojuistw H7|gsts
d@Eh

2014 Foluista e A7)
it R

20093 ~2011d A7 A7 )&

201114 ~20154 2B =5 FYAT7Y
2016\ ~ & A ER= A+

% FAldeol . MVB B4, AsAE, Z2EF

i

#1351 &(Hwa-Song Shin)

19993 ~20091 G| iAlo] 7]E A%
201211 ~2015 = 71844
2015\ ~ A HR= A2

s Aok - A E], A5 A ], HUD

X 3| M(Hwi-Seob Jeong)

2005 ddeleta 7AEE £
I(EHh

2005 ~2015 A A}
201641 ~ A A ETAF oA
ARk . e} Ao g Bl

£7|2Ki-Hwan Son)

2004 ksl FolestaL Ao

2010 kel Eha Bisksl Al
3t EdEstiah

20041 ~2011 @aiiiel Aparelar

2011 ~&A] @P= AF4A

# Altol - ], AlsAle], tAEEA





