Towing Locomotives for The PANAMA CANAL (1)
(Locomotive System)

The Panama Cana was returned to the Republic of Panama from the United States of America at the
end of 1999. In order to take the burden of the new era, it was decided to purchase towing locomotives after
an interval of more than 40 years. After a keen competition in international tender, Japanese group con-
sisting of Mitsubishi Corp. Ltd., Toyo Electric Mfg. Co., Ltd., Kawasaki Heavy Industries, Ltd., and Mitsu-
bishi Heavy Industries, Ltd. was accepted for 24 of new proto-locomotives. The group has delivered first
8 locomotives thistime.

The Japanese group delivered the towing locomotives, which are now working in the Panama Canal
thirty-eight years ago. On the basis of the track record, the Japanese group proposed a high-tech towing
locomotive which has been developed focusing on resource saving and reduction of maintenance producing
new technologies. Among manufacturers, Toyo Electric Mfg. Co., Ltd. was dlotted to manufacture the
eectrical equipment and the windlass, Kawasaki Heavy Industries, Ltd. the body, and Mitsubishi Heavy
Industries, Ltd. the gear unit

This report describes running system and electric devices of the towing locomotive. Former PCC
(Panama Canal Commission) to which we deliver products is renewed and started as ACP (Autoridad del
Cana de Panama) after the return.
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Fig.2 Towing a ship by the towing locomotives at the Panama Canal
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Table 1 Features of towing locomotive 1
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Fig.4 Main circuit connection
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*kk*k*k 6,Sequence check ***k*

Step3.Master Controller (MC)

¢ BL )

Opreation: 1.Move the MC to "B1".

Please check 'OR'
after you have finished above cperation.

o
=

Stop Sequence check |
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Fig.6 Example of sequence check display
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2.0peration working time ##%##%#%

Locomotive mumber @ 100
Operation working time from 24/12/1999% te 8/ 172000

A unit is hour

Ba.l Ho, 2 He.1 BMiz. 2

Paty Eoocatlin [+ g | CFI Windlass Windlass

1 E4f13/19%9 0.1 D.& [P} g0 oL

2 E6/12/19%9 0.0 0.0 0.0 [ oo

B 26/1371908 .0 0.9 2.0 0.0 .0

4 Zriiai19ed oo n.o 0.0 0.0 0.0

5 EBS1171%99 3.0 D.x a.3 &.0 oLl

L3 2901371999 1.8 0.4 a.0 0.3 0.4

7 L1 1FeE 0.0 0.2 0.0 0.0 0.0
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13 54 172000 2.8 0.4 a.n 0.0 0.0
14 64 172000 13.9 3:5 3.5 1.8 3.7
15 T4 1000 24.0 0.5 10.5 7.9 11.12
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Fig.7 Example of locomotive operation data
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Table 2 Ratings of main motor

216kW

530V

305A

40Hz

1174rpm

2.1%

4255rpm 10mph(16km/h)
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Fig.8 Main motor
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Table 3 Major components of converter/inverter
2 5)
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1 5.3 MCB-Box Circuit Breaker Box S1217-A-M
1
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Fig.9 Converter/Inverter
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IGBT Fig. 10 Circuit breaker
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Fig.11 Traction master controller
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Line Voltage 1000V
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Fig.12 Indication board

CONL1 Input Current 500A

CON2 Input Current 500A

IM1 Current 125ArmsT

Windlass1 Tension 100kN

Tractive Effort Pattern  50kN

CON1 Output Voltage  200v

Windlass2 Tension 100kN
CON2 Output Voltage \ 200V

_ 500
Brake Cylinder Pressure  kPal

INV1 Output Current 750AT f

INV2 Output Current 750AT :

Powering Notch

Speed 1mph 1t
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Fig.14 Data of travelling
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