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A I Approval of an American National Standard requires verification by ANSI that the
merican . > Y
requirements for due process, consensus and other criteria for approval have been met

National by the standards developer.

Standard Consensus is established when, in the judgement of the ANSI Board of Standards
Review, substantial agreement has been reached by directly and materially affected
interests. Substantial agreement means much more than a simple majority, but not nec-
essarily unanimity. Consensus requires that all views and objections be considered,
and that a concerted effort be made toward their resolution.

The use of American National Standards is completely voluntary; their existence does
not in any respect preclude anyone, whether he has approved the standards or not,
from manufacturing, marketing, purchasing, or using products, processes, or proce-
dures not conforming to the standards.

The American National Standards Institute does not develop standards and will in no
circumstances give an interpretation of any American National Standard. Moreover, no
person shall have the right or authority to issue an interpretation of an American
National Standard in the name of the American National Standards Institute. Requests
for interpretations should be addressed to the secretariat or sponsor whose name
appears on the title page of this standard.

CAUTION NOTICE: This American National Standard may be revised or withdrawn at
any time. The procedures of the American National Standards Institute require that
action be taken periodically to reaffirm, revise, or withdraw this standard. Purchasers of
American National Standards may receive current information on all standards by call-
ing or writing the American National Standards Institute.
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Foreword (Not part of Standard)

Purpose and aims of the Hydraulic Institute

The purpose and aims of the Hydraulic Institute are to promote the advancement of the pump manufacturing indus-
try and further the interests of the public and to this end, among other things:

a) Develop and publish standards.

b) Address pump systems.

¢) Expand knowledge and resources.
d) Educate the marketplace.

e) Advocate for the industry.

Purpose of Standards and Guidelines

a) Hydraulic Institute Standards and Guidelines are adopted in the public interest and are designed to help elimi-
nate misunderstandings between the manufacturer, the purchaser, and/or the user and to assist the purchaser
in selecting and obtaining the proper product for a particular need.

b) Use of Hydraulic Institute Standards and Guidelines is completely voluntary. Existence of Hydraulic Institute
Standards does not in any respect preclude a member from manufacturing or selling products not conforming
to the standards.

Definition of a Standard of the Hydraulic Institute
Quoting from Article XV, Standards, of the By-Laws of the Institute, Section B:

“An Institute Standard defines the product, material, process or procedure with reference to one or more of
the following: nomenclature, composition, construction, dimensions, tolerances, safety, operating charac-
teristics, performance, quality, rating, testing and service for which designed.”

Definition of a Hydraulic Institute Guideline

A Hydraulic Institute Guideline is not normative. The guideline is tutorial in nature, to help the reader better under-
stand the subject matter.

Comments from users

Comments from users of this standard will be appreciated, to help the Hydraulic Institute prepare even more useful
future editions. Questions arising from the content of this standard may be directed to the Technical Director of the
Hydraulic Institute. If appropriate, the inquiry will then be directed to the appropriate technical committee for provi-
sion of a suitable answer.

Revisions

American National Standards of the Hydraulic Institute are subject to constant review, and revisions are under-
taken whenever it is found necessary because of new developments and progress in the art. If no revisions are
made for five years, the standards are reaffirmed using the ANSI canvass procedure.

Disclaimer

This document was prepared by a committee of the Hydraulic Institute and approved by following ANSI essential
requirements. Neither the Hydraulic Institute, Hydraulic Institute committees, nor any person acting on behalf of the
Hydraulic Institute: 1) makes any warranty, expressed or implied, with respect to the use of any information, appa-
ratus, method, or process disclosed in this document or guarantees that such may not infringe privately owned
rights; 2) assumes any liabilities with respect to the use of, or for damages resulting from the use of, any informa-
tion, apparatus, method, or process disclosed in this guideline. The Hydraulic Institute is in no way responsible for

Documents

Hydrauiic Institute Standards, Copyright © 1997-2016, All Rights Reserved Document Shasing Hub

Full document details: HI 9.6.4 2016


http://www.avadocuments.com/doc/hi-9-6-4-2016
http://www.avadocuments.com/doc/hi-9-6-4-2016

any consequences to an owner, operator, user, or anyone else resulting from reference to the content of this docu-
ment, its application, or use.

This document does not contain a complete statement of all requirements, analyses, and procedures necessary to
ensure safe or appropriate selection, installation, testing, inspection, and operation of any pump or associated
products. Each application, service, and selection is unique with process requirements that shall be determined by
the owner, operator, or its designated representative.

Units of measurement

Metric units of measurement are used, and corresponding US customary units appear in parentheses. Charts,
graphs, and sample calculations are also shown in both metric and US customary units. Because values given in
metric units are not exact equivalents to values given in US customary units, it is important that the selected units
of measure to be applied be stated in reference to this standard. If no such statement is provided, metric units shall
govern.

Consensus

Consensus for this American National Standard was achieved by use of the canvass method. The following organi-
zations, recognized as having an interest in the standardization of pumps, were contacted prior to the approval of
this revision of the standard. Inclusion in this list does not necessarily imply that the organization concurred with the
submittal of the proposed standard to ANSI.

Allaben Consulting Mechanical Solutions, Inc.
Arizona Public Service Co. Moving Water Industries (MWI)
Black & Veatch (B & V) Parametrix, Inc.

Brown and Caldwell Patterson Pump Company
CH2M HILL Peerless Pump Company
Chevron Pentair - Berkeley

DuPont Company Pentair - Fairbanks Nijhuis
DynaTech Engineering, Inc. Pumps Positive

ekwestrel corp Rotating Equipment Repair, Inc.
Fluid Sealing Association Sulzer Pumps (US) Inc.

GIW Industries, Inc. (A KSB Company) Syncrude Canada

Hidrostal WEG Electric Corp.

Hydraulic, Measurement, & Inspection Consulting Weir Floway, Inc.

John Anspach Consulting Weir Minerals North America
Kemet Inc. Whitley Burchett & Associates
LVVWD - Las Vegas Valley Water District Xylem Inc. - Applied Water Systems

Leistritz Advanced Technologies Corp.

Committee list

Although this standard was processed and approved for submittal to ANSI by the canvass method, a working com-
mittee met many times to facilitate its development. At the time it was developed, the committee had the following
members:

Chair — Paul Behnke, ITT - Industrial Process; Charles Cappellino (retired), ITT - Industrial Process
Vice-chair — William Marscher, Mechanical Solutions, Inc.

Committee members Company
Jan Andersson Metso Minerals Industries, Inc.
Daniel Boldt Weir Floway, Inc.
Jack Claxton Patterson Pump Company
Michael Coussens Peerless Pump Company
Michael Cropper Sulzer Pumps (US) Inc.
Sunil Deshpande SPP Pumps, Inc.
Steven Fehniger CDM Smith
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William Livoti

John Malinowski
Hal McKinnon
Ravindra Mirajdar
Rodney Mrkvicka
Joe Orlins
Aleksander Roudnev
Paul Ruzicka
Joseph Salah

Jan Schyberg
Arnold Sdano
Constantino Senon
Jerry Szofer
Robert Visintainer

Alternates
Paul Boyadijis
Michael Cugal
Eric DeWilde
Randy Kosmicki
Eric Olsen
James Roberts
Ernest Sturtz
George Tey
Kristel Zaman
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Nidec Motor Corporation
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WEG Electric Corp.
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Lewis Pumps
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Smith & Loveless, Inc.

Alden Research Laboratory, Inc.
Weir Minerals North America
Xylem Inc. - Applied Water Systems
Sulzer Pumps Solutions Inc.
Xylem Inc. - Water Solutions
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MWH Americas, Inc.
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Mechanical Solutions, Inc.
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HI Rotodynamic Pumps for Vibration Measurements and Allowable Values — 2016

9.6.4 Rotodynamic pumps for vibration measurements and allowable values
9.6.4.1 Introduction and scope
9.6.4.1.1 Introduction

This standard pertains to evaluation of vibration when the vibration measurements are made on stationary parts
associated with bearings (bearing housings) of rotodynamic pumps. It provides specific maximum allowable vibra-
tion values measured on bearing housings of rotodynamic pumps in field and factory test environments.

Vibration measurements can be useful for many purposes, such as acceptance tests, diagnostic or analytical
investigations, and operational monitoring. The principal purpose of this standard is to establish vibration measure-
ment methodology and maximum allowable vibration values for acceptance testing of new equipment. A general
description of the principles to be applied for the measurement and assessment of vibration on rotodynamic pumps
is given for vibration on stationary parts associated with bearings.

This standard is based on experiences from pump users and manufacturers as well as vibration measurements by
many companies. Vibration data from both factory test and field test environments have been incorporated into the
maximum allowable vibration values. Values are applicable when the pump is installed per Hydraulic Institute Stan-
dards or the manufacturer’s specifications.

For certain vertical pump types, the vibration transducers shall be located near the top of the motor support (refer
to Figure 9.6.4.2.3.1, Measurement locations and directions). For vertical pump types, the reference to “bearing
housing” refers to this location.

Since the last revision of this standard the recommended default initial field alarm and trip settings are now refer-
enced in ANSI/HI 9.6.5 Rotodynamic Pumps — Guideline for Condition Monitoring. In addition, Appendix C has
been revised to include vibration criteria at the top of the motor for vertical pumps.

9.6.4.1.2 Scope

This standard applies to the evaluation of vibration on rotodynamic pump applications absorbing more than 2 kilo-
watts (kW) (3 horsepower [hp]) and of the types as indicated in Figure 9.6.4.2.3.1. It pertains to evaluation of vibra-
tion when the vibration measurements are made on stationary parts associated with bearings (bearing housing
vibration).

The general evaluation criteria are included for acceptance tests in field environments or at the manufacturer’s test
facility, as appropriate and as defined in the standard.

This standard applies to tests conducted within the rated speed +10%. Tests conducted at speeds exceeding these
limitations (such as variable-speed pumps or 50-cycle pumps tested with 60-cycle power for factory tests) shall be
mutually agreed upon by the user and manufacturer due to the possibility of objectionable resonance effects.

This standard is applicable to solids-handling pump types. A solids-handling pump is defined as a pump designed
to ensure maximum freedom from clogging when handling liquids containing organic solids or stringy materials.

This standard is applicable to slurry pump types. A slurry pump is defined as a pump suitable for pumping a mix-
ture of abrasive solids with specific gravity greater than 1 and concentration by volume greater than 2% in a liquid
carrier, usually water. For more information on slurry pump types, refer to the latest edition of ANSI/HI 12.1-12.6
Rotodynamic Centrifugal Slurry Pumps for Nomenclature, Definitions, Applications, and Operation. If an ASME
B73.1-type pump is used as a slurry pump, the acceptable vibration levels for slurry pumps as provided herein shall
be used.
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HI Rotodynamic Pumps for Vibration Measurements and Allowable Values — 2016

The following types of pumping equipment and associated equipment are excluded from this standard:

e Submersible pumps (refer to ANSI/HI 11.6 Rotodynamic Submersible Pumps for Hydraulic Performance,
Hydrostatic Pressure, Mechanical, and Electrical Acceptance Tests)

* Submersible vertical turbine pumps

¢ Wet pit cantilever belt-driven pumps with overhung motors

e Pumps purchased to be in compliance with APl 610

¢ Reciprocating engine-driven pumps

* Drivers (except for guidance on vibration on vertical motor, refer to Appendix C)

¢ Right-angle gear drives

¢ Maritime applications

* Solids-handling pumps with single-vane impellers
For these pumping equipment types, refer to other industry standards, if available, or the pump manufacturer.
Torsional vibration is not dealt with in this standard.

Information for assessing shaft vibration measured on rotating shafts is excluded from the scope of this document.
The user is referred to the ISO 10816-7 standard for information on this topic.

9.6.4.2 Bearing housing vibration measurement
9.6.4.2.1 Measurement procedure and units

For rotodynamic pumps operating at all speeds, measurement readings of overall velocity shall be measured on
stationary parts associated with bearings in accordance with Section 9.6.4.2.3 and recorded in units of millimeters
per second (mm/s) root mean square (RMS) or inches per second (in/s) RMS. In addition, for rotodynamic pumps
operating at speeds equal to or less than 600 rpm, measurement readings of overall displacement shall be mea-
sured on stationary parts associated with bearings in accordance with Section 9.6.4.2.3 and recorded in units of
micrometers (um) peak-to-peak or mils peak-to-peak.

9.6.4.2.1.1 Speeds above 600 rpm

For speeds above 600 rpm, the sole measurement quantity to be used for measuring the vibration of stationary
parts associated with bearings of rotodynamic pumps is velocity in millimeters per second RMS or inches per sec-
ond RMS.

A velocity or acceleration transducer is used to measure vibration at various frequencies, and the measurements
are integrated in an electronic circuit as agreed upon by the user and the pump manufacturer to determine the
overall RMS vibration in the appropriate units.

Overall RMS vibration is a measure of the total RMS vibration magnitude obtained using instruments that integrate
the vibration within a fixed frequency range over a fixed period of time.

Measurement of vibration filtered to discrete frequencies is not applicable for acceptance testing of pumps accord-
ing to this standard. Such methodologies, including complete frequency analysis, may be useful in diagnosing
vibration problems, should they occur.
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