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Chapter 1 Ovenview of Electrical Multiple Unit

Chapter 1 Overview of Electrical Multiple Unit

Through bringing in high speed Electrical Multiple Unit (EMU) from the High-speed rail
technology developed countries in the world, after digestion, absorption and re-innovation by
CRRC, independent brand CRH series EMU are developed in China. Under the guidance of
advanced, mature, economical, applicable and reliable policy, China's high-speed railway has
reached the international advanced level in system integration, lightweight, high-speed bogie, AC
drive in high speed flow, speed, braking, network control, man-machine engineering, energy
saving and environmental protection. Presently in China, we have CRH1, CRH2, CRH3, CRHS,
CRH380A, CRH380B, CRH380C, etc.

CRH3 will be introduced as an example in this chapter.

1.1 Technical Data

Train configuration is shown in Figure 1.1.1.

ECO08 TC07 1C06 FCO05
Ao e way Jo o ,m&_l,l,l,LL,L,l,I,JAIl;LliLl w0
BC04 1C03 TCO02 ECO1
— — . ] —_—te P
I |I—llllxlimlllllllulufiﬁ;nlllllllu jl CEr s e
e

figure 111 Train Confiquration

The CRH3 vehicles are designed for existing tracks as well as for passenger transport on the
newly built sections of the Chinese Railway (CR). They are able to operate at a speed of 300 km/h
on the parts of the CR railway that have been newly built for passenger transport and on specially
identified sections.

The trainset of the CRH3 trains consists of 8 cars:

® End cars EC01 / ECO08,

®@ Transformer cars TC02 / TC07,

® Intermediate cars 1C03 / I1C06,

@ Bistro car BC04,

® First class car FCO5.
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Cars EC01 / TC02 / IC03 / BC04 and EC08 / TC07 / IC06 / FCO5 form a traction unit. It is

possible to couple up to two electrical multiple units of the CRH3 to make a trainset.

The vehicles are designed as single system vehicles for operation with a nominal voltage of
AC 25 kV / 50 Hz. 50 % of the axles are driven due to the CRH3 being conceived as an electrical
multiple unit with distributed drive equipment. Table 1.1.1 shows the technical data of CRH3.

Table 111 Technical data of CRH3
Length (over coupler head) Approx. 200 m Operating speed 300 km/h
Confignration 8—car uni&ﬁ;:)o traction | Max povv:}ei;ral\tdtrlil:i:lvgheel rim 8.800 kW
Axle labeling Buly + 22+ By, + 22+ Thfei:r(iarlftsigzgg (ar(;l;iiz‘lllzll)le 350 km/h
22'+ BBy + 22 + ByB, acceleration = 0 m/s?)
Max. axle load 170 kN £4 % Starting tractive effort 300 kN
Track gauge 1,435 mm Number of axles 32
Max. incline when starting.to 20% ml:;iﬁter;a:)i;:rzionn; gpt:ed after a distance of
tow an EMU at 100 % traction with 15 ndhi Eeadwind 22.5 km
Wheel base 17,375 mm Nominal line voltage UN AC 25 kV
Bogie pitch 2,500 mm Switch-off limit value AC 31 kV
Total height (top of roof) 3,890 mm Nominal line frequency fN 50 Hz
Height (top of floor) 1,260 mm Max. mass 563t
Width approx. 3,260 mm Driven axles 16

Car body length

approx. 24,825 mm
(intermediate cars)
approx. 25,860 mm (end
cars)

Car sequence:

L <

gears;

Vv Transformer car (TCO07): 2nd class with transformer / cooling system;

End car (ECO1): 1st / 2nd class with traction converter / cooling system, traction motors and gears;
Transformer car (TCO02): 2nd class with transformer / cooling system;
Intermediate car (IC03): 2nd class with traction converter / cooling system, traction motors and gears;
Bistro car (BC04): 2nd class with battery equipment and service facilities;
First class car (FCO05): 1st class with battery equipment;

v Intermediate car (IC06): 2nd class with traction converter / cooling system, traction motors and

v End car (EC08): Ist/ 2nd class class with traction converter / cooling system, traction motors and gears.

1.2 Traction Units

Overview of first traction unit is shown in Table 1.2.1 and 1.2.2.
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Chapter 1

Overview of Electrical Multiple Urit

Interior
equipment

Table 1.2.1  Overview of First Traction Unit
y 0 e
cet. . P cm | e "% o ek T cEi| ez FOOU
I*IJ,—*I_LIJ*L_] I,_lll,l LR E RN ",_L,I BT B B BN BN B BN SN | l‘ e -
v 2nd class non smoker
v Passenger compartment| v 2nd class non smoker| vV  2nd class non smoker Vv Ist class non smoker|

with 50 seats
v Standing room bistro
v Galley
v Room for customer
service and staff

vV Passenger compartment
with 87 seats

v Two standard sanitary
facilities

vV Passenger compartment
with 87 seats

Vv Two standard sanitary
facilities

lounge with 8 seats
v 2nd class non smoker
Vv Passenger compartment,
with 65 seats

Main underfloor

v Double auxiliary converter|
unit
Vv Battery and battery

Vv Traction motors
Vv Traction converter
and cooling unit

Vv Auxiliary converter
container
Vv Transformer and cooling

Vv Traction motors
Vv Traction converter
and cooling unit

equipment  |charger v E-container for on-|unit .
. . v E-container for on-
v E-container for on-board|board power supply v E-container for on-
) ; board power supply
power supply v Air compressorunit  [board power supply
Table 1.2.2  Overview of First Traction Unit
cel B g | epr "7 _cpp |crz 9% cri| ez FCS e
,_,;1;"7' llllll:J r (U5 B B B B R T I_JJ_LLIJ_LI_LH_I ! IR R R R Em !
v Istclass non smoker
vV Passenger compartment|
v lstclass non smoker| Vv  2nd class smoker V' 2ndclass non smoker |with 56 seats
Interior lounge with 8 seats vV Passenger compartment| vV Passenger compartment| Vv Handicapped area
T v 2nd class non smoker |with 87 seats with 87 seats v One standard sanitary
quip vV Passenger compartment| vV Two standard sanitary] Vv Two standard sanitary|facility
with 65 seats facilities facilities v One universal sanitary
facility (applicable for

handicapped passengers)

Main underfloor
equipment

v Traction motors

Vv Traction converter
and cooling unit

Vv E-container for on-
board power supply

v Auxiliary converter

container
vV Transformer and cooling|
unit

v E-container for on-
board power supply

Vv Traction motors

v Traction converter
and cooling unit

v E-container for on-
board power supply

vV Air compressor unit

v Emergency coupler
with UIC cable

v Double auxiliary
converter unit

Vv Battery and battery
charger

v E-container for on-
board power supply

1.3 Car Layouts

The colors shown in the interior view graphics identify the following main groups / facilities:
@® red: Cabinet for electrical equipment; @ green: Galley / drinking water; ® yellow:
Sanitary facilities; @ blue: Passenger compartment; ® purple: Conductor cabin; ® orange:

Driver’s cab.

The colors shown in the underfloor view graphics identify the following main systems /

facilities / equipment:
@ blue: High voltage / Traction system; @ purple: Auxiliary Supply system; @ yellow:
Sanitary facilities; ® green: Pneumatic Brake Equipment (the numbering in the brackets
corresponds to the KNORR parts number).
Figure 1.3.1, Figure 1.3.2, Figure 1.3.3, Figure 1.3.4 an Figure 1.3.5 show the interior and
underfloor layout of ECO1/EC08, TC02/TC07, IC03/IC06, BC04 and FCOS5 cars respectively.
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Figure 1.3.1  Interier and Underfloor Layout ECO1 / EC0O8 Cars

1—Fire extinguisher;

2—Lounge;

3—Tank of windscreen washer system;
4—Wardrobe for driver;

5—Car control panel 149.30;
6—E-cabinet PIS 149.20;

7—Train radio (CR-center) 149.40;
8—Train control GFX-3A 149.50;
9—E-Cabinet, car switchgear 149.10;
10—OCS cabinet 159.20;

11—HVAC cabinet 159.10;
12—E-Cabinet train guard 159.40;
13—Automatic coupler;

14—Train destination display inside;
15—Train destination display outside;
16—Drinking water heater;
17—Traction motor ventilator;
18—Traction converter / cooling unit;
19—Braking displays (222 / Z24);
20—Brake control module (B02);
21—E-Container on-board power supply;
22—Air reservoir / exhaust unit;
23—Doubler radar;

24—Condenser unit air conditioning cab;
25—Dustbin;

26—Traction motor and gear;
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27—Fixed intercom station;

28—TIsolating cock MRP (Z17);

29—TIsolating cock front hatches control / decoupler (Z07/2);

30—1Isolating cock coupler (Z07/1);

31—Isolating cock BP (Z13);

32—Isolating cock flange lubrication (VO01);

33—Flange lubrication unit;

34—Isolating cock BP (for entire car, (B16));

35—1Isolating cock sanding equipment (B20);

36—1Isolating cock BP (for rescue purposes, (230));

37—Isolating cock bogie brake equipment (C-pressure) (B15);

38—Isolating cock braking system, various consumers (B27);

39—Isolating cock air suspension equipment (L02);

40—Isolating cock interior door (Z21/1);

41—TIsolating cock air conditioning (Z221/2);

42—Special handle bar (for disconnecting the articulated
bridge at the intercar gangway);

43—Isolating cock water supply drinking water heater;

44—Filling sand;

45—Indicator filling level tank of windscreen washer system;

46—Filling fresh water;

47—Pushbutton “Signal light Ready for Coupling” (51—
S04);

48—Pushbutton “Test Wheel Flange Lubrication Unit”
(=73-S01)
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Figwe 132 Iht’erior ancl Underﬂbbr La\_jout TCO2 / TCO7 Cars

1—Fire extinguisher;

2—Car control panel 242.40;
3—E-cabinet PIS 242.20;

4—HVAC cabinet 242.30;
5—E-Cabinet, car switchgear 248.10;
6—Standard sanitary facility;
7—Train destination display inside;
8—Train destination display outside;
9—Drinking water heater;
10—Braking displays (224 / Z26);
11—Brake control module (B02);
12—E-Container on-board power supply;
13—Sewage container;
14—Transformer / Cooling unit;
15—Auxiliary converter container;
16—Air reservoir / Exhaust unit;
17—Auxiliary compressor (U01);
18—Internal communication unit;
19—Dustbin;
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20—Isolating cock parking brake (H29);

21—1Isolating cock BP (B16);

22—Isolating cock braking system, toilet equipment
(B27);

23—Isolating cock bogie brake equipment (C-pressure)
(B15);

24—Isolating cock pantograph equipment (B20);

25—TIsolating cock air suspension equipment (L02);

26—Isolating cock water supply toilets;

27—Isolating cock water supply drinking water heater;

28—Isolating cock interior door / air conditioning
(Z21/1);

29—Isolating cock interior door (Z21/2);

30—Earth switch;

32—Isolating cock BP (Z17/2);

33—Filler fresh water;

34—Waste water suction / venting connections;

35—Isolating cock air supply toilets (Z18)
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Figure 1.3.3  Interior and Underfloor La\juuf 103 / 1C06 Cars

|—Fire extinguisher;

2—Car control panel 342.40;
3—E-cabinet PIS 342.20;

4—HVAC cabinet 342.30;
5—E-Cabinet, car switchgear 348.10;
6—Standard sanitary facility;
7—Train destination display inside;
8—Train destination display outside;
9—Drinking water heater;
10—Traction motor ventilator;
11—Traction converter / Cooling unit;
12—Braking displays (222 / Z24);
13—Brake control module (B02);
14—E-Container on-board power supply;
15—Sewage container;

16—Air reservoir / Exhaust unit;
17—Auir supply unit (A01);
18—Internal communication unit;
19—Dustbin;
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20—Traction motor and gear;

21—Isolating cock BP (B16);

22—Isolating cock braking system, toilet equipment
(B27);

23—Isolating cock bogie brake equipment (C-pressure)
(B15);

24—TIsolating cock MRP (B20);

25—Isolating cock air suspension equipment (L02);

26—Isolating cock water supply toilets;

27—Isolating cock water supply drinking water heater;

28—Isolating cock interior door / air conditioning
(Z221/1);

29—Isolating cock interior door (Z21/2);

30—Isolating cock MRP (Z17/1);

31—Isolating cock BP (Z17/2);

32—Filling sand;

33—Filling fresh water;

34—Isolating cock air supply toilets (Z18);

35—Waste water suction / venting connections
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1C06 ECO05
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TCO02 ECO1

Figure 1.3.4’

1—Fire extinguisher;

2—Car control panel 459.30;
3—E-cabinet PIS 442.10;

4—HVAC cabinet 459.10;
5—E-Cabinet, car switchgear 449.10;
6—Train destination display inside;
7—Internal communication unit;

8—Bistro;
9—Conductor cabin;
10—Galley;

11—Galley storage;

12—Evacuation gangway;

13—Drinking water heater;

14—Braking displays (224 / Z26);
15—Brake control module (B02);
16—E-Container on-board power supply;
17—Double auxiliary converter unit;

13
10

12
29

T

27.28—— 0 — 24.25.26

Interior and Underfloor Layout BCO4 Car

18—Battery;

19—Battery charger;

20—Air reservoir / Exhaust unit;

21—Fresh water reservoir galley;

22—Key-locking device for grounding;

23—Dustbin;

24—Isolating cock bogie brake equipment (C-pressure)
(B15);

25—Isolating cock BP (B16);

26—TIsolating cock air suspension equipment (L02);

27—Isolating cock braking system, toilet equipment
(B27);

28—TIsolating cock parking brakes (H29);

29—TIsolating cock air conditioning (Z21);

30—Transformer Galley;

31—Filler fresh water
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Figure 1.3.5  Interior and Underfloor L‘awa fCOS5 Car

1—TFire extinguisher;

2—Car control panel 559.30;
3—E-cabinet PIS 559.20;

4—HVAC cabinet 559.10;
5—E-Cabinet, car switchgear 549.10;
6—Standard sanitary facility;
7—DUniversal sanitary facility;
8—Train destination display inside;
9—Train destination display outside;
10—Drinking water heater;
11—Handicapped area;

12—Wheel chair ramp;

13—Internal communication unit;
14—Braking displays (224 / Z26);
15—Brake control module (B02);
16—E-Container on-board power supply;
17—Double auxiliary converter unit;
18—Sewage container;

19—Battery;

20—Battery charger;
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21—Emergency adapter coupler with UIC cable;

22—Air reservoir / Exhaust unit;

23—Dustbin;

24—TIsolating cock bogie brake equipment (C-pressure)
(B15);

25—Isolating cock BP (B16);

26—TIsolating cock air suspension equipment (L02);

27—Isolating cock braking system, secondary
consumers (B27);

28—TIsolating cock parking brakes (H29);

29—Drag shoe;

30—1Isolating cock interior door / air conditioning (Z21);

31—Isolating cock water supply toilets;

32—Isolating cock water supply drinking water heater;

33—Video monitor (single);

34—Video monitor (double);

35—Filler fresh water;

36—Waste water suction / venting connections;

37—Isolating cock air supply toilets (Z18)
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English 254 English 254
Technical Data RASH Trainset 5%
End car KE Transformer car LIEREHE
Intermediate car H (8] Z Bistro car BEE
First class car L& Traction unit E5|8T
Nominal voltage WFREBE/ARERE | Configuration [oh =4
Wheel base EE Bogie pitch ¥ERE E
Operating speed BITEE Driven axles L
Starting tractive effort EES| N Headwind HER
Traction converter 5| Limes Traction motor 5|
Battery S8t Service facility Rk 55 1% e
Interior equipment AERIRE Main underfloor equipment |EZEiMiRk T8 &
Auxiliary converter container |$BEI TR EEFE Double auxiliary converter unit [XXiHBI L RBRE
E-container BSiE Battery charger EBt7REE
On-board power supply EHBIR Compressor =ESESHN
Electrical equipment BSIRE Sanitary facility NER==RE
Conductor cabin R’ERE Driver’s cab EH=E
Fire extinguisher KK 23 Switchgear FRKRE
Traction motor ventilator Z 5| BRI EX 28 | Automatic coupler BaEH
Wheel flange lubrication L 9] Signal light ES4T
Windscreen washer system HXIEIBER RS | Isolating cock ] i ]
Interior door Al Articulated bridge RiER
Braking system FIEh R4 Bogie #ose
Coupler k) Front hatch BIEWE
Parking brake EREIzh Pantograph ZHS
Auxiliary compressor EBNE SR Earth switch Eit A x
Sewage container iSIKFE Internal communication unit | ERE 15 8T
Video monitor (single) P55 M 1 2% Pneumatic foot pump ST R
Lounge A X

009




T MEREWRIE

¥ Notes

1. Through bringing in high speed EMU from the High-speed rail technology developed
countries in the world, after digestion, absorption and re-innovation by CRRC, independent brand
CRH series EMU are developed in China.

FERENERSERBRARANERS I HSEEINESR , @51, HELRIR.
BelF , I8 THEBCHMmAE CRH RIIENEA,

2. They are able to operate at a speed of 300 km/h on the parts of the CR railway that have

been newly built for passenger transport and on specially identified sections.

CRH3 W FEHEEB TR ERRIEELAIEE X ERRFFENEZZE L LA 300 km/h BEEIET,

% Exercises

1. Please describe the marshalling form of CRH3.

2. Please list the main interior and underfloor equipments in EC01 of CRH3.

3. What is the operating speed and the theoretically achievable final speed of CRH3?

4. Please translate the following words and phrases into Chinese:

gear; galley; lounge; intercom; distributed drive; theoretically achievable final speed; axle
load; track width; pneumatic brake equipment; condenser unit; isolating cock air supply toilets ;

5. Please translate the following sentences into Chinese:

(1) Under the guidance of advanced, mature, economical, applicable and reliable policy,
China’s high-speed railway has reached the international advanced level in system integration:
lightweight, high-speed bogie, AC drive in high speed flow, speed, braking, network control,
man-machine engineering, energy saving and environmental protection.

(2) The vehicles are designed as single system vehicles for operation with a nominal voltage
of 25 kV / 50 Hz AC. 50 % of the axles are driven due to the CRH3 being conceived as an

electrical multiple unit with distributed drive equipment.
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Chapter 2 fligh Veltage Equipment on the Roef of Carbedy

Chapter 2 High Voltage Equipment
on the Roof of Carbody

2.1 Pantograph

1. General

The pantograph is used to supply current from a contact line for electrically operated vehicles.
The collector head is adapted to the contact line system. Connection to the vehicle is via three
support insulators.

The collector head and the contact strips must be, where possible, attached via a pivot or
leading wheel set so that the least possible deviation from the track center is achieved, even in
curves.

Depending on the design of the vehicle roof and the support insulators, the pantograph can be
used up to the currently highest commercial operating voltages. It is possible to mount collector
heads with appropriate profiles for use with different contact line types.

The lifting drive located between the base frame and lower arm is used to raise the
pantograph and push it against the drive wire. Small changes in the height position of the drive
wire are compensated for by the collector head suspension. The great height difference of the drive
wire when it is lowered (e.g. under bridges, tunnels) is absorbed by the pantograph frame. The
pantograph is lowered by its own weight.

In single-arm pantographs, the collector head (geometrically seen an articulated four-bar
square) is guided approximately vertically by the frame. Because of this Vertical guidance, the
drive direction has no influence on the contact force and the pantograph is therefore equally
suitable for both drive directions. At higher speeds, additional aerodynamic forces occur and these
must be compensated for with lift aides suitable for the vehicle.

2. Conditions of use / Technical data

1) Main data

@ Overall height in lowered state: 620 mm,;

@ Maximum length in lowered state: 2,610 mm;

® Maximum width at the bow: 1,950 (+5/-10) mm,;

@ Minimum working height over lowered state: 300 mm;

® Maximum working height above lowered state (under contact wire): 2,400 mm;
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