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CC1500 Bordline® Taiwan Locomotive

Vehicle data
Type of vehicle

Operation speed:
Maximum speed®

Maximum speed for stability test:

Locomotive weight

Duty Cycle
Mileage

Operation time
Average speed

Diesel Locomotive

110 km/h
120 km/h
132 km/h

96 tons
(16 tons / axle)

120°000 km/year
3000 hours/year
40 km/h

1 g

Motorization

Number of traction converters 2
Number of motors

Number of generators 1

Max diesel power 2014 kW
Peak power at generator output 1945 kW

Peak power@wheel traction/braking (normal) 1680 kW / 2060 kW
Peak power@wheel traction/braking (degraded) 1350 kW / 1100 kW

Starting tractive effort 395 kN (new wheel)

Continuous tractive effort (S1): 343 kN

Maximum braking effort: 245 kN

Wheel diameter 1067 mm (new)
977 mm (worn)

Gear ratio 5211

Auxiliary power (fix freq.) 1x 110kVA_60Hz

(B 3-2) 2 - &dicd
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CBIEE T T OATE B S R (TR T end gl 4
U gl Wi B%] W

;TR EIT B E A S 5 280kW

— B R B A S
Fhox 5220 kW

A AE W A RN S 5 60 KW -

ZV Diagram
500

—Traction normal mode
—Braking normal mode
—Traction degraded Mode
——Braking degraded mode

400 |

300

N
o
o

100

o

Max Tractive Effort [kKN]

-100 |

-200

-300

0 10 20 30 40 50 60 70 80 90 100 110 120
Speed [km/h]
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CC1500_003A07: 231 %% AUX: =t RirE  VLU: TRz E~

REC:#T#EF~E Mx:52%87F PEC:#HIF ANEFM

CC1500_003A07

A REC b
______ f 3 ) MC1
{_ -— !
—1= /iMc2
MC3
PEC | _
AUX
PEC

CC1500_003A07
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PESRREI RHF TR ZAINTR LRET -

BRR AR HAA T MRS EY B TR
o R EA R

3

e A - BRAEALE V- B LM T

Isciator_ Opaene——& ()
isolator_Closed e e {...)

AVR_Tripline (bypass)e——t )
SwG_uClosede"e

4 |
DClink voltge [V]

[

oRo

[]

I
33—

bl == Marimum 2 level 3ph ——
= Set-point -g: o
50 ~7 = i rectifier
1800
/‘(HH
1 AC L1213
DCGN
— DCEN

ocer
02
% Generator
a

o/ BN
4 = a— i

Engine speed
) 1700 1800 o GOPA -_
Power input \\szfﬂ/

g
Diode rectifier (REC)
Range input voltage 750...1480 Vims
Rated power 7Bk
Power in deqraded made 1530k

(I13-6) » s » 37
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CC1500 Bordline® Taiwan Locomotive

Eor? AR T B (23T FR) -

DC link
Voltage Diesel 1900V
Discharge time for Ud < 50 Vpc <10 min
Active discharge with VLU <ls
DC input capacity 13 mF
L 1
E
_ "B :tn 3.3kV Gate Drive [* 1,5 9o
- = sx  GD CE98 R o=
Do+ I
] t; % ”r.:_ + ' =
L3 ) — [
] L1
L2
1 2 level 3ph p— L3
rectifier o, -
:-: 2 level MC
D=C N
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MC # fu b ie i 23l Rlenid B> #v FRRTRER ¥ S5 D
—-#B%J MR e

R g%,,ﬂgmﬁ 4
DRSS F- B 4-p) 0
BERINELELN
BaA o PWM?,pU};;\

FETF e BAEYL(Ew/F e - SE/HE)
BAE S R SE T o
%% % (PN 4% &5 % (clock) o 135 5% 8- &
F3 A ROFEE o

Motor converter (MC) output

Voltage

0-1440 Vims
Max. current 500 Arms
Peak power traction/braking 450 kW /450 kw
Frequency 0-190 Hz
Pulse pattern PWM/OPP
: i
_;g ﬂ s‘nu;.’e--o-u- @Zé

Toorme Rlozi ST

W

D i

»
v

«F £F €3
555

2 level MIC

=

«F KF €3
e

Ghs

2 level MIC

e—

e

2 level MIC

(B 3-8) B i Ei R
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CC1500 Bordline® Taiwan Locomotive

VLU it B P24 B 5a4dv B ik criB 2 R o v B+ i)
PRETE vET WY BT R KRFET

® TiRBEn FARAF L i o

Braking chopper
Power at 1800 Vpc 950 kw
Max. current 900 A
VLU resistor, min. 2Q
VLU resistor, max. 3Q
Inductivity of a VLU resistor (typ.) <50 uH
Pulse pattern PWM

3.3kV Gate Drive
2 » GD C898

2 level 2 ph
VLU

VLU !

(B 3-9) RAZE/ZI A B (VLU T R L2 E <) #ii B

68



CC1500 Bordline® Taiwan Locomotive

W TR E AN 238 AT R A 2 TR Z i )
R L PSR RLEET -

L AR AUX 45 21358 BT RS o 0
msﬁ"* HRER AT O & Ll

Auxiliary converter (AUX) output

Outputs 3P, no neutral
Voltage 3x480V
Frequency 60 Hz
Nominal power 110 kVA
Pulse pattern PWM 2000 Hz
Output voltage THD < 8%

5...6kV/us

Auxiliary filter and transformer (external)

Sine filter choke 3x0.4mH
Sine filter capacitor (delta connection) 3x0.1mF
Auxiliary transformer (Dyn5) 400 Vv:480V
Rate of voltage rise, max. uk=7.7 %

6x

48V [ 16kHz

3.3kV Gate Drive |4 [,,
W 5. GDcCss4 D=1 e

“u__-_0 ClA_isClosec
12 C1A isOpen

2 level AUX

(B 3-10) #s 5 B2 it B
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BAER kg 0 2 E A (TCU) #4] Fenies

H =~ (VCU) ,f\ i dE o TR VCU 8 D en e £ ’TCU 2 VCU
AT R g £ Ak o ek TCU 02 44 17 & = 2 VCU
ph o T#EEVCOU 2 H A G4 S iEEEEH

ﬁ\

g iﬁmﬂﬁ ~3% 1§ A 7 Reiti 3 (CANopen) #2 % 3
" LA REF B RRAIT I HA L D

T+
2% i ¢+ CAN ® /st o

B PEC: B (RABEEENER)

CAN
#4110
Ezl=dl(e]

S e

(B 3-11) & idlr & B
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PEC oL Optical Link
DI Digital Input
DO Digital Output
Al Analog Input

GateDrive
A FPGA
110
Jy 1IN .
DI||DOJ|AI||Bus| |oOL qE f
\
hmlhh!s w:nm;u“‘;m’GAN communication I
bl al'vdgl'lnls * y ;;-233 * wul

(B 3-12) 4x#1#% (PP D534 A
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#4145 (PP D534 A)

TCU d R a7 g # v 77 che i cfitle it o it o A o

PRl R B fopdlim Bz & CPU L 177 o
AR R e 250 us 2ls©

CPU 4p £ lﬁ';ﬁ;]“' | FPGA > FPGA § # #73 MIs A E# i o blded
Wk (OL) 2R @;%J FEAHMEAR (DI~DO -
AI)‘PWM FTAEE ~ o RIS A A RES G -

e BF > lm/f@ea])‘m“rp/?ﬁ**ﬂgpgk FPGA . i#:¥ 1]
CPU - FPGA & ivi¥dp 2 25 us e

FPGA Eisa ~ fe 3| L B3P » G F FEPREFHF LD
3% o

PEC A 84 { &1t - &Rl > Gl4rRETREER o

M 1&okd FPGA #-& 5 iz e 28 7% e 3% 5 7 50 SR
IGBT # ¥ o

- BRART ARG (F51% >) #3pe FERIED
[GBT #-im sy i frficst c iev RS @ k p VOU (o
BB b ord F304 o
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E25 1 ol

Master controller / VCU

& vos ;CAN Bus
Y
TCU application
soffware Slow control
ims State machine, slow protection, slower control tasks,
communication with VCU and BORDLINE View
L
A
Medium control
~250 us Fasf conltrol algoritfms
A
A
50 Fast control
ps Very fast control algonthms for baltery charger
ERaA Very fast control
25 HS Modulators, fast! prolection, Measuremeant sampling
(25 ns FPGA intemally. 25 us AD converters }
Gate units v ¥
i Very fast protection

(R 3-13) = ic@l-

VCU

Vehicle Control Unit

Vehicle control system

Speed, a—

temperature

CAN-Open-Bus

L 7 Internal digital control

Digital inputs
Traction Safe
Digital outputs

Speed,
temperature

y : L

signals

A 4

Internal digital monitoring
Traction Control Unit |signals
TCU i

Interface signals

<
<

1 and U sensor signals

N A

>
>
>
>
>

cable

PWM

Fiber-optic

v

board

<

y

IGBT driver X

e

Analog signals

(B 3-14) il m® =
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CC1500 Bordline® Taiwan Locomotive
K—*lj Fy

% 9150 B endr 4] 548 2L > ABBeAC 800PEC#H 48T & o #41

g 1 AN -

BHEPET S 50 us 22 ms HER (RE* 1AEE) F TR

RS 3 R EAR BT FoT e

TIPS o

PEREBE R 25 ps b Peid chal WA

Fow oo GIACTREARE - B AP R a0 R R BE

Pt gt fr = by~ fodiy % o e FPGA ¢ R

o ory $eh FRIEA My BB a7 o
B & § 2 B ehiRE A o R P FIRE AP AC

800PEC $41 % chvh 3% «
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Zil R BRE T ERTE T F A

E@%@°W%@Wﬁ§%§ﬁ°%%%ikQ@Wﬂ’
B (TH) HE3I %0 F (68 TR) I b § 737

-A20

-A230

-A240  IGBT power module U200 High voltage divider
-A250

-A260

U261
-K300  Contactor W6 Current transducer
U221 Current transducer -0200  High voltage divider
Fan connection module (incl.

00 Fanmodve b manual motor starter)
HEX  Heat exchanger A Generator disconnector

(W 3-15) ‘iR
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-U300 § R 4o E
“U611/612:5 i3 " A 4 B

61 Lo
-U612 — =
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76

-U300



CC1500 Bordline® Taiwan Locomotive

-R602 § & & P &
-U600 7 & 3+
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L Rl B ARE R ek WRFIL R > VCU s (RF)
% (

i ,F:‘“J"F.':J’I"ﬂ:‘ z’ﬂ{:':‘
™, | o2
T EY. "l S =
oo 5 Ll =
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(R 3-19) F3BAZ R N
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», - % e
T IR

A Heat exchanger B IGBT power module
C Flow monitor D Temperature sensor (coolant inlet)
E Venting connection F Diode power module

o 1F

N

W | T

(B 3-20) ;b i
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ABB Bordline® Safety

- R
% RITEDE 2B LM 4 B FH T2 Rl o
T afrELEP
£ PR LT S
LEFERT/EETR -
2.% R Bk Hd WETRETTEABR L
3. ®in BN IEA R
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IR ¥ L R S L -2 Xt B 0 1 1 SR ]
SR OF ° 5 4 B
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ABB Bordline® Safety
e frEi

hinRE B M (&R RE)

4 LED & F 2 P4 o
dr% U AR R4
FEEF LSRRI E X
'3 -
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ABB Bordline®Safety
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ABB Bordline®Safety

X4 X4
-W200PD1
(2 RADCIENST 0P
|_ 1[ WHL - FAN_LT,
T — { == JBD0.B1 +A100L1-X0601:1
FAN L2
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FAN L3
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ABB Bordline®Safety

(B 3-26) 1 E7 B

# &) (ABB Turgi i * )
« BREBR
— Tietzsche DSP HSH

FrerEgr e
~HF 2 BRA LG (TRAT
— 50V 25000V = 7%&/7000V 2 in
© 690 RPIF R
— Fluke T110

— 12V 2690V = un/E 0%
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VLU terminals Control interfaces

‘4
5

R ]
KAl

e

FAN

Generator isolator

Terminals Generator / Jii ": ,": 9 V,
Motor / External load

Grounding point [EENEEEERNNY | JRNEREE ‘ Grounding point

Coolant outlet Coolant inlet

Generator / Motor /

Extemal load cable glands AUX/ Earth Switch Terminal
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A B PP
- 33 éab:rm”f H ke
- m - AR
B3 AT B

AATREe PR A

A Rotating direction

B Connector Plug connection
C Fixing point 4/6 x@ 7 mm

D

Fixing points fan connection module

(B 3-30) #24# Eile
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ABB = 47 &7 hf R AUEBRT LAY FEP ST

(% 3-1) Aaht ABB 45 % ¥ % 4

Abbreviation Explanation

AC Alternating Current

AUXR Auxiliary converter for auxiliary operations with variable or
constant output frequency.

BC Battery Charger

CAN Controller Area Network

CANopen CAN-based communications protocol

CC Compact converter

EMC Electromagnetic Compatibility

GND Ground

GC Generator Converter

IBC Internal auxiliary current converter

IGBT Semiconductor Device

U, V,W,N 3 phases and 1 neutral conductor

MC Motor Converter

PE Protective earth, terminal identification

PEBB Power Module

PEC Controller

PWM Pulse-width modulation

REC Rectifier

VLU Voltage Limiting Unit (with or without braking chopper)

XC Internal auxiliary current converter
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