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Procedure for Evaluating Transient Response
of Small Engine Driven Generator Sets

This document is sjmilar to ISO 8528 part 2.

1. Scope—Theg scope of this SAE Recommended Practice is to provide a uniform pragtice for th¢ testing of small
engine powegred alternating current generator sets. This document is limited to reciprocating piston engines of
less than 14.9 kW (20 BHP).

2. Reference

2.1 Applicable Publications—The following publications form a part.efthis specification to the|extent specified
herein. Unlgss otherwise indicated, the latest issue of SAE publications shall apply.

2.1.1  SAE PusBlicaTIONsS—AVvailable from SAE, 400 Commonwealth Drive, Warrendale, PA 1509¢-0001.
SAE J1B849—Engine Power Test Code—Spark Ignition and Diesel

3. Test Set-Up—The engine and generator set shallbé assembled as a complete unit and conngcted to a 100%
resistive load bank with a maximum of 5% light bulb load. The engine fuel and oil shall be consistent with the
recommendptions of the engine manufacturer. The type of fuel used shall be recorded on the test log. The
lubricating gil shall be identified in the testilog.

4. Instruments—The principal instruments for measuring the performance of an engine gengrator set are: a
recording frequency meter, a volt'meter, and either an ammeter or watt meter, or both. All glectrical meters
should be Igboratory quality RMS reading instruments with accuracy within +0.75% of full scale value.

-In—If the €ngine is new, it must be run-in and stabilized according to the enging manufacturer's
recommendption priok.to the test run.

6. Correction|Factor—SAE J1349 contain instructions for instrumentation and calculations [for the ambient
condition correction factor (see 7.2). The engine manufacturer will specify which of the documents should be
referred to for each specific engine.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright © 2009 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email: CustomerService@sae.org
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7.2

7.3

Governor Performance Test

Stabilization—Start and operate the generator set and allow the set to stabilize at rated load, rated voltage,
and rated frequency. During this period, operate the recording frequency meter at a chart speed of not less
than 152 mm/h and record all instrument readings including thermal instrumentation at maximum intervals of
10 minutes. The load, voltage, prime speed control (governor), and the speed and droop portions of the
control may be adjusted at this time. Record adjustments to load, voltage, or frequency controls on the chart at
the time of adjustment. The engine generator stabilization starts after the last adjustment and is considered
stabilized when run continuously for a minimum of 1/2 hour at rated load.

After 20 minutes of the stabilization period has elapsed, the correction factor parameters will be measured and
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8.

8.1

Data Reduction

Prepare the recording instrument chart according to Figures 1 and 2. Record all 26 steps in the loading
sequence on the data sheet, Figure 1.

FREQUENCY REGULATION DATA

{
Obs. Corr. G A 81, 2 c.D [
Seq. Watts Wetts Voeits Hx Hz Sec Hx Mz Remaris
v
2 !
]
S 1
4
5
]
7
8
9
10
1
12
13
14
15
16
17
18
19
20
2 i
22 I
23
24
25 |
26 | \
Test Date
Tester Nome
Test Number
eet Num
G
Engine
Rated Load kw
Roted Speed pm
Type of Fuet
Qil
Duty Visc.
pe Y
Obs. . Temp. True
Wet Bulb Dry Buib
Air Temp.—intake Amb.
C Foctor

A—Frequency Reguiation
B—Recovery Time

C—-Overshoot or Undershoot
£-Steady State Frequency Band
G—Median of Frequency Band

FIGURE 1—FREQUENCY REGULATION FORM EXAMPLE



https://saenorm.com/api/?name=837c65a87253882127f4928ed49312d8

SAE J1444 Reaffirmed JAN2009

iy v s

VA fl‘ /[
e F
L {

.[_ — \G£ t
E No Load

No Load
jtipe B2 F A g g1 C
255

G

g
1= et oo £ ‘
T ;A V4
E D

H Observed Load

Diagram lllustraing Definition of Térms

A - Steady State Speed Regulation (Droop)

- Overshoot or Momentary Overspeed

- Undershoot or Momentary Underspeed

- Steady State Speedband - Obsetved

-- Allowable Steady State Speedband (refer 9)

- Average frequency of 30(seconds within speed band F
- Actual Instrument Trace of Function

IOTMOO

9. Prescribed [Standards—(Seg-Table 1.)

B1 - Recovery time from Increasing Load, time from‘leaving No Load
speed band F to last entry into Observed Load'speed band F

B2 - Recovery time from Decreasing Load, time from leaving Observed
Load speed band F to last entry into No, [*oad speed band F

TABLE 1—PRESCRIBED STANDARDS

FIGURE 2—DIAGRAM ILLUSTRATING DEFINITION OF TERMS

rt Direction

>

mm/s (6 in/min)

inimum speed

Governor Governor
Performance Performance
Class Class
nAn ngH
A-Steady-State Speed Regulation Droop 3Hz 4 Hz
B1-Recovery Time, Increasing Load 4s 8s
B2-Recovery Time, Decreasing Load 4s 8s
C-Overshoot 3 Hz 5Hz
D-Undershoot 3 Hz 5Hz
F-Allowable Steady-State Speed Band 0.6 Hz 0.8 Hz

See Figure 2 for definition of terms.



https://saenorm.com/api/?name=837c65a87253882127f4928ed49312d8


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


