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ANNEX N:
VOLTAGE AND FREQUENCY OF TRACTION SYSTEMS
N.1 SCOPE

This annex defines the wvoltage and frequency and their tolerances at the terminals of the
substation and at the pantograph.

N2 VOLTAGE

The characteristics of the main voltage systems (overvoltages excluded) are detailed in
Table 1.1

Table I7.1: Nominal voltages and their permissible limits in values and duration

Electrification Lowest non- Lowest Nominal Highest Highest non-
system permanent permanent voltage permanent permanent
voltage voltage voltage voltage
Unnin2 Unnina Un Umnaa Una
™) ) W) ) )

400 (1) 400 600 720 300 (2)
oC 400 (1) 500 750 ] 1000 (2)
(mean values) 1000(1) 1000 1500 1 300 1950 (2)
2000 (1) 2000 3000 3600 3900 (2)
AC 11000 (1) 12 000 15 000 17250 18 000 (2)
(rms values) 17500 (1) 19 000 25000 27.500 29000 (2)

(1) The duration of voltages between Upin and Upen shall not be longer than two minutes
(2) The duration of voltages between Upayl and U shall not be longer than five minutes

- The voltage of the busbar at the substation with all line circuit breakers open shall be
lower or equal than Uy

- Under normal operating conditions voltages shall stay within the range between Ul and
Uinaz-
Under abnormal operating conditions voltages in the range Tiwim to O are acceptable.

A 2. ARAAZY FAAY
(1) A A
MRS dEss A0S waE, Al BEow Qs EeR A AuUUn
1) TSI: FHAACYEST 4584 9|3k 7] (Technical Specification for Interoperability)
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