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Conventional wheeled [edit]
Electric multiple units [edit]
Further information: TGV word speed record
kmih
Train Type Location Date Comments
(mph)
Between Marienfelde and
1625 |Siemens & Halske [F= Zossen, Germany
o [ (LEmoﬁl;;lmvem s [ Drehstrom: Three-phase. Some sources say 160 or 162 km/h. See: [3].3.
Miltar-Eisenbahn)
Electric e Drehstrom-Triebwagen: Three-phase-Multiple unit. Some sources say 7 October,
203 Siemens & Halske Zossen, Germany 6 October
by [ muipleunit | eache 1905 others say 201 or 200.99 kmh and others say an improbable 213 km/h. See:
N M) s de-Studiengesellschatt fir Elektrische Schnellbahnen, [4]3, 5]
Between Marienfelde and
2067 |Siemens&Halske |Electic Zossen, Germany 23 October
(1284)  |Drehstrom-Triebwagen | muliple unit | (de-Koniglich Preussische | 1903 [ T e U I R 00
Miltar-Eisenbahn)
Between Marienfelde and Drehstrom-Trizbwagen: Three-phase-Multple unit. Many sources say 27 October
2102 |AEG Drehstrom- Electic Zossen, Germany 28 October | On 25 November 1903 a Siemens & Halske train attained 210 km/h. Absolute L
(1306)  [Triebwagen multiple unit | (de-Konigiich Preussische 1303 record. Broken by Schienenzeppelin in 1931. Record for electrical trains until 1954
Miltar-Eisenbahn) See: de:Studiengesellschat fir Elektrische Schnellbahnen, 6], [7] .
Electic 30 March
Sraido 1o
265 (159) | Clacs 1000 Srinkansen | “SE0E L dapan S On Odauwara test track, now part of Tokaids Shinkansen
286 Electic 24 February. _ —
Grrey  |Class 951 Stinkansen | S0 L apan = On Sanys Shinkansen.
319 Electic ’
. )
Gopr)  |Class 961 Stnkansen | S0 L apan December | On Oyama test track, now part of Tohoku Shinkansen
1079
380 SNCF TGV Sud-Est Set | Electric 26 February.
i On LGV Sud-Est. Conventional wheeled absalute record
(23612) No.16 multiple unit |0 1981 " s on lute r
4069 |ImerCityExperimental | Electic
West G 1 May 1988 | Conventional wheeled absolute record
(25283) |(ICEV) multiple unit " =z on lute r
2
4084 | SNCF TGV SudEst Set | Flectric France December | On LGV Sud-Est. Conventional wheeled absolute record
(2537)  |No.88 mutiple unit
1988
5
4824 |SNCF TGV Allantique | Electric - e |0 LGV Allantique. Set formed of 2 power cars + 3 trailers. Conventional wheeled
(2997) [SetNo.325 mutiple unit D| e absolute record
fa';oi) SNCF TGV Atlatique | Electric e 18May |On LGV Atlantique. Set formed of 2 power cars + 3 trailers. Conventional whesled
G0ty | S2tNo-325 mutiple unit 1990 absolute record
5748 |SNCF TGV POS Set No. |Electic On LGV Est. Set formed of 2 powier cars + 3 traiers. Conventionl wheeled
Fi 3 April 2007
(357.18) (4402 multiple unit | C o absolute record
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Krauss-Maffeis plant in Munich - Allach,
164 (1019) Transrapid 02 |Maglev 2 e 20 October 1971|930 m test track which included one curve.
250 Transrapid 04 |Maglev|Munich - Allach, West Germany end 1973
2532 21 November
(573 |TEnSiERd 04 Maglev West Gennany Fr
JR-Maglev ML- 12 December
504 Ern Magley | Miyazaki Magle Test Track. Japan s
517 JR-Maglev ML- 21 December
2128 |500R Magley | Viyazaki Magle Test Track. Japan s
531 12 December
(29 04y | ReMasler HLXOT  Magley Yamanashi Magles Test Line. Japan b Three-car train set.
550 24 December
(au175) |ReMaglev MLIOT | Maglev Yamanashi Maglev Test Line, Japan e Three-car train set.
(5;22 g9 JRMEGley MLXO1 | Magles Yamanashi Magley Test Line, Japan 14 April 1999 | Five-car train set. Guinness Book of Records authenticated
581 2December | Three-car train set. Absolute record (excepting focket sleds). Guinness Book
61.01) |ReMaglev MLXOT | Maglev Yamanashi Maglev Test Line, Japan ) et g
Unmanned, other propulsion [edit]
Kkm/h (mph) Train | Type | Location | Date Comments
401.3 (249) | Komet| Maglev| Manching, Germany| 1974 By MBB. Propelled by six hot water rockets.

Relative passing speed between two trains [edit]
Kkm/h (mph) Train Type Location Date Comments

4826 (3016) |TGV Electric| LGV Atlantique, France December 1989 | conventional wheeled

600(375) | JR-Magley MLX01 Maglev | Yamanashi Maglev Test Line, Japan| December 1998

622,98 (389.4) | JR-Maglev MLX01 Maglev | Yamanashi Maglev Test Line, Japan| November 1999
637.52 (398.45) JR-Magley MLX01 Maglev | Yamanashi Magley Test Line, Japan 16 November 2004

Rocket sled [edit]
Top speed| "
Train| T, Location Date Comments
(km/h) o

o Rocket | Holloman Air |10 December |Manned by John Stapp. Fastest manned racket-sled. Fastest manned rail ehicle. Fastest manned open-cockpit

sled Force Base (USA) | 1954 vehicle. 122

Rocket | New Mexico I
4972 = s 1959 Unmanned. it ran on SNORT (Supersonic Naval Ordnance Track).
9845 Rocket | Holloman AT | 1 e 1982 (Unmanned. It blasted a 25-pound payload to a speed of 6119 mph

sled |Force Base (USA)

Unmanned. It was the final stage of a four-stage sled train, which included the sled. a Super Roadrunner rocket motor.
30 April 2003 |and a 192-pound payload on top. The sled train delivered payload into a target at a velocity of 9465 feet per second, or
6453 mph (2885 m/s), or Mach 8.5. v

Rocket |Hofloman Alf

T sled Force Base (USA)
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Track preparation [edi] &

The Tours branch of the line was tested by special computerized Maintenance of Way equipment, from the Track Research department of SNCF. Just as on all TGV lines, the rails were
aligned to 1 mm (3/64 in) tolerances, and the ballast was blasted to remove small, loose gravel. In subsequent testing with trainsets 308 and 325, the track was not significantly affected
‘and required only minimal realignment. This was in contrast to the 1955 world speed record of 331 km/h (206 mph), also set in France, where the track was seriously damaged after the
high-speed runs. Strain gauges were placed in several locations, especially at the expansion joint at the end of the Loir bridge.

Catenary modifications. [edit]

The catenary was standard TGV style, without any modifications. The only changes were in the tuning. TGV catenary is strung in 1200 m (4000 f) sections, mechanically tensioned by a
‘system of pulleys and countenveights. Support masts are spaced at 54 m (175 f) intevals. The catenary (supporting) wire is made of bronze, with a circular cross-section of 65 mm”
The contact wire is made of copper. and has a cross-section of 150 mm?. The cross-section of the contact wire is circular with a flat section on the contact side.

In general, when a pantograph runs undemeath the catenary. it sets up a wave-like disturbance which travels down the wire vith a speed determined by the tension in the wire and its
‘mass per unit length. When a train approaches this critical speed, the pantograph catches up with the disturbance. resulting in dangerously large vertical displacements of the wire as
well as contact interruptions. The top speed of the train is then limited by the crtical speed of the catenary. This problem was very central to the test runs, since it was desired to test st
325 at speeds well above the critical speed of standard TGV catenary. There were two solutions: increase the tension in the wire or reduce its mass per unit length

Replacing the copper contact wire by a lighter cadmium alloy wire was considered, but dismissed on the grounds of time and cost. The critical speed of the test track catenary was then
to be increased solely by increasing the tension i the wire. For the test runs, the usual tension of 2000 dal (4500 Ibf) was increased to 2800 daN (6300 Ibf) and exceptionally 3200 da
(7200 169). For some of the faster runs over 500 km/h (311 mph). the voltage in the catenary was increased from the usual 25 kV 50 Hz to 29.5 kV.

At kilometre 166, catenary masts were equipped with sensors to measure the displacement of the wire. During the 18 May 1990 record at 515.3 kmvh (320.3 mph), vertical displacements
of almost 30 cm (1 ) were recorded, within 1 or 2 cm of the predictions made by computer simulations. The ciitical speed of the catenary for that particular run was 532 kmv/h (331 mph).

Preparation of the train for Operation TGV 117 [edit]

In preparation for the first round of testing, modifications began by shortening the train from ts usual 10 trailers to only 4 trailers, resulting in a significant increase to its power-to-weight
ratio. The resuling train consisted of: power car TGV24049, Trailer R1 TGVR241325, Trailer R4 TGVR244325, Trailer R6 TGVR246325, Trailer R10 TGVR240325 and power car L
TGV24050. Train length was down to 125 m (381 ft) from 237 m (777 ) and weight was down to 300 metric tons from 490 metric tons.

The aerodynamics of a TGV Atlantique are already quite good, and improvements were few. It was decided that 325 would have a "front” and "rear” for the high speed runs, to simplify the
‘modifications. Usually a TGV trainset is symmetric and reversible, but 325's two pover cars, 24049 and 24050, were defined as leading and trailing units, respectively. On the roof of lead
unit 24049, the pantographs were removed and the roof fairing extended over the opening: the same was done to the 1500 V DC pantograph on trailing unit 24050. Only one pantograph
was to be used at high speed: the stock Faiveley GPU unit remaining on unit 24050. As in normal TGV running, the lead unit was to be fed power from the trailing unit through the roof
line running the length of the train. Further improvements, such as rubber membranes covering the gaps between the trailers, and a rear spoiler on unit 24050 were considered, but
‘abandoned

The synchronous AC traction motors on 24049 and 24050 could not be allowed to rotate too fast, because of imitations in the switching frequency of the supply electronics. Technicians
had decided upon 4000 rpm at 420 kmvh (261 mph) to be the optimal ratio, after testing trainset 325 at high speeds with stack traction equipment. The new traction ratio was achieved by
changing the transrission gearing and increasing the wheel diameter. Just as with the 1981 test campaign on TGV PSE number 16, 1050 mm (41 in) wheels replaced the stock 920 mm
(36 in) wheels under 24049 and 24050.

To prevent electrical problems, semiconductor components (especially thyristors) were selected with special regard to quality. The main transformers in both power cars were replaced by
Targer models, each able to handle 6400 KWV (8500 hp). or double the usual load, on a fairly continuous basis. Extensive tests were conducted on the electrical systems, to establish how
far they could be pushed. The resulting ratings ensured that acceptable heat levels would never be exceeded in testing.

Next, the wheel-rai interface was attended to. Axle bearings were unmodified items. broken in for 10,000 km in revenue senvice on the LGV Sud-Est. Yaw dampers were stifened. and
doubled up on each side for a total of four yaw dampers on each truck, for redundancy in case of a high speed feilure. As a result of earlier testing and computer simulations, transverse
‘dampers were stiffened on the power trucks.

The 1981 test campaign provided valuable data and computer models for interaction of the pantograph with the catenary contact wire, and shed light on the very sensitive dynamics. Very
large vertical wire excursion (over 30 cm, or 1 foot) had been observed in the 1981 tests, and were blamed on the pantograph catching up with the travelling wave it set up in the contact
wire. For this reason, it was not only necessary to modify the catenary to increase the travelling wave speed. but also to fine-tune the pantograph itself

The pantograph used on 325 was the stock Faiveley GPU. The wiper assembly on this pantograph weighs under kg (18 Ib) and is mounted on a vertical shock absorber with 150 mm
(61in) travel. The main structure of the pantograph is constructed of cylindrical tubing, which (Faiveley claims) reduces the pantograph's sensitivty to random variations in emvironmental
factors. The only modifications to the GPU pantograph were an increase in the stiffness of the pneumatic dampers, and a reduced total aerodynamic it of the structure.
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Staton were passed at 502 knh (312 mph). Instabity of the Gontact dynamics between the pantograph and catenary caused trouble during the next several days, although ntermittent
runs achieved speeds above 500 km/h. Following the resolution of this problem. the final record attempt took place on 18 May 1990, with dignitaries and joumnalists joining the usual
‘complement of technicians on board the train. The 325 started its run at 9:51 from Dangeau and accelerated for 15 minutes, achieving  top speed of 515.3 knv/h (320.3 mph) at the
bottom of the hill at kilometer post 166.8. At the conclusion of the test campaign, the train had reached top speeds in excess of 500 knvh on nine separate occasions, including the

world speed record.
Record of 2007 [edit]
Overview [edit]

‘Operation V150, where 150 again refers to a target speed in metres per second, was a series of high speed trals carried out on
the LGV Est prior to its June 2007 opening. The trals were conducted jointly by SNCF, TGV builder Alstom, and LGV Est owner
Réseau Ferré de France between 15 January 2007 and 15 April 2007. Following a series of increasingly high speed runs, the
official speed record attempt took place on 3 April 200712 The top speed of 574.8 km/h (159.6 m/s, 357.2 mph) was reached
at kilometer point 191 near the village of Le Chemin, between the Meuse and Champagne-Ardenne TGV stations, where the most
favorable profile exists.

The 515.3 km/h speed record of 1990 was unoficially broken multiple times during the test campaign that preceded and followed
the certified record attempt, the first time on 13 February 2007 with a speed of 554.3 kmvh, and the last time on 15 April 2007
with a speed of 542.9 kivh

Track preparation [edit]

The record runs took place on a 140 km section of track 1 on the LGV Est, usually heading west, between kilometer posts 264
(town of Prény) and 120 (near the Champagne-Ardenne TGV station). This section of the LGV was chosen for its vertical profile
and gentle curves, vith favorable downhill segments leading to the highest speeds between kilometer posts 195 and 191, near
the border between the Meuse and Mame departments. The track superelevation was increased to support higher speeds. Catenary voltage was increased to 31 KV from the standard

25 KV. The mechanical tension in the wire was increased to 40 kN from the standard 25 kN. The speed of the transverse wave induced in the overhead wire by the train's pantograph was
thus increased to 610 kmvh, providing a margin of safety beyond the train's maximum speed. Several measurement stations were installed along the test tracks to monitor stresses in the
track and ballast, noise, aerodynamic effects, and catenary dynamics. Between kilometer posts 223 and 167, where speeds exceeded 500 km/h, the track was under close suneillance

TGV 4402 (operation V150) reaching 574 kih on 3 Apri &
2007 near Le Chemin, France.

Preparation of the train for Operation TGV 150 [edit]

The train used for the speed record was code named V150, and comprised three modified Duplex cars, fitted with two powered
bogies similar to the AGV prototype. marshalled between a pair of TGV power cars from POS trainset 4402. The train had four
‘more powered axles than trainset 325 used in the 1990 speed record, and had a maximum power output of 19.6 MWV (26,800 hp)
instead of the 9.3 MW on a standard TGV POS. This unusual composition was used to obtain high speed test data on disparate
technical elements including the new asynchronous traction motors on the POS power cars, the lightweight synchronous
‘permanent magnet traction motors on the AGV bogies, the actively controlled pantograph, and the Duplex bi-level configuration
which had never been used in very high speed trils.

Aerodynamic improvements, similar to the 1990 record train, were refined in a wind tunnel and provided a 15% reduction in drag
fiom the standard configuration. These improvements included a font air dam, roof fairings over the pantograph openings.
‘membranes to cover the space between the cars, and a flush-mounted windshield. Over 600 sensors were fitted on various parts.
of both the engines and the cars. The train set ran with larger wheals with a diameter of 1092 mm instead of 920 mm, to limit the
rotational speed of the powertrain ! ¥/

Part of TGV trainset 4402 displayed near the iffel Tower &7

Record run, Operation TGV 150 after the record.

Between 15 January 2007 and 15 April 2007, the V150 train traveled at 500 km/h and above for a cumulative distance of 728 km "

For each high speed run, another TGV performed a sweep of the track before the V150 train was cleared to start. This sweep was [edit) D
performed at a sustained 380 km/h, incidentally the peak speed reached in the record of 1981, with TGV POS trainset 404 in a standard 8- related to: TGV trainset 4402

car configuration. The acceleration of the /150 train took place over a distance of 70 km. During certain runs, including the offcial record run,
the V150 train was chased by an Aérospatiale Corvette airplane to provide data relay and uplink of ive television images.
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