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Foreword ' .

This Part of BS 5000 has been prepared under the direction
of the Power Electrical Engineering Standards Committee
and it supersedes BS 5000 : Part 2 : 1973, which is with-
drawn,

This Part of BS 5000 is based on a draft revision of 1EC 34-3
but the text has been modified to bring it into line with

BS 4999 : Part 101, Due to the fact that IEC 34-3 is
expected to be published shortly, this Part of BS 5000 has
been prepared to reflect the structure of that standard,
Appendix A describes a method for determining nominai
exciter response and appendix B gives requirements that
are additional to those in the main text and for which
contractual agreement is necessary.

Compliance with a British Standard does not of itself
confer immunity from legal obligations.
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BS 5000 : Part 2 : 1988
Specification, Section one

Section one. General

1 Scope

This Part of BS 5000 specifies requirements for three-phase
turbine-type machines used as generators. Certain clauses
also apply to machines used as synchronous motors or
compensators.

This Part of BS 5000 supplements the basic requirements
for rotating machines that are given in BS 4999 : Part 101.
NOTE 1. This Part of BS 6000 does not apply to those machines
that are not covered by BS 4999 : Part 101.

Section one specifies requirements that are common to all
turbine-type machines. Sections two and three specify
additional requirements for air cooled turbine-type machines
and hydrogen or liquid cooled turbine-type machines,
respectively. In section four requirements are specified-for
turbine-type machines driven by combustion gas turbines.

NOTE 2. Tests for determining efficiency and synchronous machine
quantities are described in BS 4999 : Parts 102 and 104,

NOTE 3. The titles of the publications referred to in this standard
are listed on the inside back cover.

2 Basic requirements

Machines shall comply with the basic requirements for
rotating electrical machines specified in BS 4999 : Part 101,
unless otherwise specified in this Part of BS 5000.

3 Rated voltage

There is no requirement for rated voltage.
NOTE. See appendix B.

4 Rated speed

The rated speed shall be 1500 r/min or 3000 r/min for
50 Hz machines and 1800 r/min or 3600 r/min for 60 Hz
machines.

5 Ranges of voltage and frequency

Machines shall be continuously capable of rated output at
rated power factor over the ranges of £ 5 % in voltage and
% 2 % in frequency, as indicated by the shaded area in
figure 1.

Temperature rise limits of tables | and |l, or total tempera-
ture limits of table |11, of BS 4999 : Part 101 : 1987 shall
apply at rated voltage and frequency only.

NOTE 1. As the operating point moves away from the rated voltage
and frequency, the temperature rises or total temperatures may
progressively increase, Continuous operation at rated output at
certain parts of the boundary of the shaded area will cause
temperature rises to increase by up to approximately 10 K.
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Machines shall also carry rated output at rated power factor
within the ranges of £ 5 % in voltage and +3 % to -5 % in
frequency, as indicated by the outer boundary in figure 1.

NOTE 2. During operation within these voltage and frequency
ranges, temperature rises will be further increased (see also
appendix B). Therefore, to minimize the reduction of life of the
machine by effects of temperature or temperature differences,
operation outside the shaded area in figure 1 should be limited in
extent, duration and frequency of occurrence, The output should
be reduced or other corrective measures should be taken as soon
as practicable.

NOTE 3. It is considered that overvoltage with low frequency,

and low voltage with overfrequency are unlikely operating
conditions. The former is the condition most likely to increase the
temperature rise of the field winding. Figure 1 shows operation in
these quadrants restricted to conditions that will cause the machine
and its transformer to be overfluxed or underfluxed by no more
than 5 %.

NOTE 4. Margins of excitation and of stability will be reduced
under some of the operating conditions shown.

NOTE 5. As the operating frequency moves away from rated
frequency, effects outside the generator may become important
and need to be considered. For example, the turbine maker will
specify ranges of frequency and corresponding time durations for
which the turbine can operate, and the ability of auxiliary equip-
ment to operate over a range of voltage and frequency should be
considered.

6 Direction of rotation

The direction of rotation shall be shown on the machine or
on its rating plate, and the time-phase sequence of the
stator voltage shall be indicated by marking the terminals
in alphabetical sequence, e.g. U; V1 W;.

NOTE. Since the generator has only one direction of rotation,

which is determined by the turbine, BS 4999 : Part 108 need not
be applied.

7 Stator winding

The stator windings shall be either star connected or delta
connected, but unless the purchaser specifically states to
the contrary, star connections shall be provided. In either
case, six winding ends shall be brought out unless the
requirement in appendix B applies.

8 Machine rated field current and voltage

The machine rated field current and voltage shall be those
values needed for the field winding for rated operating
conditions of apparent power, voltage, frequency, power
factor and, if applicable, hydrogen pressure, with the field
winding at the operating temperature corresponding to the
primary coolant temperature obtained under this load
condition when the final coolant is at its maximum
specified temperature.
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shown here.

NOTE. See clause 5 for conditions relating to operation over the ranges of voltage and frequency

Figure 1. Operation over ranges of voltage and frequency

9 Machine insulation

9.1 Thermal claésification

Insulation systems used for the windings shall be of class B
or higher thermal classification (see BS 2757).

9.2 High voltage tests

High voltage tests shall be in accordance with clause 17 of
BS 4999 : Part 101 : 1987.

10 Insulation against shaft current

Suitable precautions shall be taken to prevent harmful flow
of shaft current and the rotor shaft shall be adequately
earthed.

NOTE. Any insulation needed should be arranged so that it can be
tested with the machine in service.

11 Overspeed test

Rotors of turbine-type machines shall be tested at 1.2 times
rated speed for 2 min.

12 Critical speeds

Critical speeds of the rotor assembly of the complete set
shall not cause unsatisfactory operation within the speed
range corresponding to the frequency range specified in
accordance with clause 5.
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Section one

13 Capability diagram

The manufacturer shall supply a capability diagram
indicating the limits of operation set by either temperatures
or temperature rises and, if appropriate, by steady-state
stability. The diagram shall be drawn for operation at rated
voltage and frequency and, for a hydrogen cooled machine,
at rated hydrogen pressure,

NOTE 1. See appendix B.

NOTE 2, A typical capability diagram is shown in figure 2.
Its boundaries are set by the following limitations.
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{a) Curve A represents operation with constant rated field
current and therefore with approximately constant temperature
rise of the field winding.

{b) Curve B represents constant rated stator current and
consequently approximately constant temperature rise of the
stator winding,

{c) Curve C indicates the limit set by localized end region

heating or steady-state stability, or by a combination of both

effects. '
NOTE 3. The generator should be operated within the boundaries
of the capability diagram that is appropriate to the chosen conditions
of voltage, frequency and, if applicable, hydrogen pressure.
Operation outside these boundaries will shorten the life of the
machine,
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Figure 2. Typical capability diagram {see clause 13)
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