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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be representey on that committee. International organizations, governmental and non-governmental, in
liaison with 1SO, alsoAfake part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all )ters of electrotechnical standardization.

International Standards aregr’ﬁld in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft International Standards a d by the technical committees are circulated to the member bodies for voting.
Publication as an International St rd requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility @some of the elements of this part of ISO 10816 may be the subject of
patent rights. ISO shall not be held resp(@ible for identifying any or all such patent rights.

International Standard ISO 10816-5 was p Qﬂ’gred by Technical Committee ISO/TC 108, Mechanical vibration and
shock, Subcommittee SC 2, Measurement @ evaluation of mechanical vibration and shock as applied to
machines, vehicles and structures.

ISO 10816 consists of the following parts, under t eneral title Mechanical vibration — Evaluation of machine
vibration by measurements on non-rotating parts. s

— Part 1: General guidelines L/.

— Part 2: Large land-based steam turbine generator sets IQ ess of 50 MW

— Part 3: Industrial machines with nominal power above 15@ and nominal speeds between 120 r/min and
15 000 r/min when measured in situ

— Part 4: Gas turbine driven sets excluding aircraft derivatives &
— Part 5: Machine sets in hydraulic power generating and pumping p/an@(
— Part 6: Reciprocating machines with power ratings above 100 kW O’

Annex A forms a normative part of this part of ISO 10816. Annexes B and C are f@rmation only.

S
0
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Introduction

ISO 10816-1 is the basic document which describes the general requirements for evaluating vibration of various
machine types when the vibration measurements are made on non-rotating parts. This part of ISO 10816 provides
specific guidance for assessing the severity of vibration measured at the bearings, bearing pedestals or bearing
housings of machine% in hydraulic power generating and pumping plants when measurements are made in situ.

Two criteria are provi for assessing the machine vibration. One criterion considers the magnitude of observed
vibration; the second coﬁ{’hrs changes in the magnitudes. It must be recognized, however, that these two criteria do
not form the only basis fof jydging the severity of vibration. For most machine types it is also common to judge the
vibration based on measure ts taken on the rotating shaft. Shaft vibration measurement requirements and criteria
are addressed in separate do nts, 1ISO 7919-1 and 1ISO 7919-5.

© 1SO 2000 — All rights reserved \
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Mechanical vibration — Evaluation of machine vibration by
measurements on non-rotating parts —

Part 5:
Machine sets R hydraulic power generating and pumping plants

1 Scope OO

This part of ISO 10816 gives gui s for applying bearing housing vibration evaluation criteria measured under
normal operating conditions at the ings, bearing pedestals or bearing housings of the main machine sets in
hydraulic power generating and pumpi ants. These guidelines are presented in terms of both steady-state running
vibration and any amplitude changes whicl’gay occur in these steady values. The numerical values specified are not
intended to serve as the only basis for vibfatign evaluation, since, in general, the vibratory condition of a machine is
assessed by consideration of both the bearirf%vusing vibration and the associated shaft vibration (see introduction of

ISO 10816-1 and ISO 7919-1).

hydraulic machines have speeds from 60 r/min to r/min, shell or shoe type sleeve bearings and a main engine
power of 1 MW and more. The position of the shaft li ﬁay be vertical, horizontal or at an arbitrary angle between
these two directions. /'

This part of 1ISO 10816 is applicable to machine;% hydraulic power generating and pumping plants where the

Machine sets covered by this part of ISO 10816 may be com%d from

— hydraulic turbines and generators, 0

Q

— pumps and electrical machines operating as motors, or %
Ve

— pump-turbines and motor-generators. @

Auxiliary equipment (e.g. starting turbines or exciters lying in the shaft li is included. Evaluation criteria are at
present only given for the main bearings of the machine set.

This part of 1ISO 10816 is applicable also to single turbines or pumps connecteé generators or electrical motors
over gears or/and radially flexible couplings. However, electrical machines of this type uld in principal be evaluated
according to the criteria specified in ISO 10816-3. :

This part of ISO 10816 is not applicable to the following: (p

— pumps in thermal power plants or industrial installations (for these machines, see ISO 10816-3);

— hydraulic machines or machine sets having rolling element bearings.

Consistent with clause 1 of 1SO 10816-1:1995, bearing housing vibration of machine sets in hydraulic power
generating and pumping plants may be determined with regard to following tasks:

— task A: monitoring changes in vibrational behaviour;

— task B: prevention of excessive kinetic load.

© 1SO 2000 — All rights reserved 1
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The criteria are applicable mainly for the vibration produced by the machine set itself. Special considerations should
be made when necessary for vibration transmitted to the machine set from external sources.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 10816. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 10816 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest egfthon of the normative document referred to applies. Members of ISO and IEC maintain
registers of currently valwﬁtgrnational Standards.

7
ISO 10816-1:1995, Mechahga/ vibration — Evaluation of machine vibration by measurements on non-rotating
parts — Part 1: General guide@s.

IEC 60994, Guide for field meas@’bment of vibrations and pulsations in hydraulic machines (turbines, storage

pumps and pump-turbines). %

o
3

Significant differences in design and arrangemgﬁ of hydraulic machine sets require a separation into four principal
groups with regard to the radial bearing stiffness\as follows.

3 Machine arrangements

Group 1 : Horizontal machine sets with pedestal or epel-shield bearings mounted on a rigid foundation, usually with
operational speeds of above 300 r/min. A

Group 2 : Horizontal machine sets with bearing housings ﬁi(‘h are only braced against the casing of the hydraulic
machine, usually with operational speeds of less than 300 r/

Group 3: Vertical machine sets with bearing housings Whicréve all braced against the foundation, usually with
operational speeds of between 60 r/min and 1 800 r/min. 0

Group 4 : Vertical machine sets with lower bearing housings bra%against the foundation and upper bearing
housings braced against the generator stator only, usually with o @tional speeds of between 60 r/min and

1 000 r/min. Ve
%
)

Figures 1 to 4 show examples for each group. 08

NOTE Umbrella-type machines belong to Group 4.
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