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PROCEDURE FOR EVALUATING THE GOVERNOR RESPONSE
OF SMALL ENGINES FOR USE ON ELECTRIC GENERATOR SETS
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1. PURPOSE AND SCOPE:
The purpose of this document is to provide a uniform practice.for th

and rafing of small engines for use in engine powered altexnating cu
generafor sets. The small engines addressed are the reciprocating pliston

C

The engine and generator set shall be assembled &s a complete unit a

pg. The Tubricating oil should also be identified in the test

3. INSTRUMENTS:

20 hp or less.

T-UP:

ed to a 100% resistive load bank withia maximum of 5% light b
The engine fuel and oil shall be consistent with the recommen

engine manufacturer. The type of~fuel used shall be recorded

turer, brand name, API duty rating, and SAE viscosity rating.

ncipal instruments formeasuring the performance of an engine

or set are a recording frequency meter, a volt meter, and either an
or watt meter, or both. A1l electrical meters should be labpratory
RMS reading instruments with accuracy within +0.75% of full

RUN-IN:

If the
engine

5. CORREC

TONTFACTOR:

engine~is new, it must be run-in and stabilized according to
manufacturer's recommendation prior to the test run.

hd

— O =

- testing
rent

1b

ations
on the
log by

5cale

the

SAE J607a and J1349 contain instructions for instrumentation and calculations
for the ambient condition correction factor (Ref. paragraph 6.2).
manufacturer will specify which of the documents should be referred to for
each specific engine.

The engine

SAE Technical Board Rules provide that: “This reportis 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.
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6.
6.1

6.2

6.3

GOVERNOR PERFORMANCE TEST:

Stahilization: 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 6 in/h and record all instrument readings including thermal
instrumentation at maximum intervals of 10 min. Adjustments to the load
voltage and frequency must be made to maintain corrected rated load at rated
voltage and frequency. Adjustments to the voltage and frequency shall be
limite j ifi
adjustpents to the voltage or frequency adjust devices. On sets with a
droop type speed control system as the prime speed control, the speed and
ortions of the control may be adjusted. Adjustments to.Joad,
, or frequency controls shall be recorded on the recording meter
t the time of adjustment. The engine generator set.is considered
zed when run tontinuously for-a minimum of 1/2 h atrated load.

stabil

0 min of the stabilization period has elapsedi the correction|factor
ers will be measured and recorded on the data’sheet (Fig. 2).| The

or load will then be reduced from rated lodad to corrected rated
This corrected rated load and fractionsCof it will then preva{l for
ainder of the test.

After
parame
genera
load.
the re

Rated Load
Correction Factor

Correcfed Rated Load =

Jest: | The recording meter chart speed shall be not less than 6 in/min
during| this period.

After the generator set is stabilized, operate the set at each of th¢ load
conditjons listed below in‘the sequence indicated. Running time at qach
load condition shall betthe recovery time plus at least 10 s. :

‘The loading sequencé f$:

1. Corrected Rated Load

2. No Load

3. Corrected: Rated Load

4. No Load

5. 3[4-Corrected Rated Load

6. Notoad

7. 3/4 Corrected Rated Load

8. No Load

9. 1/2 Corrected Rated Load
10. No Load - ‘ .
11. 1/2 Corrected Rated Load
‘12. No Load

13. 1/4 Corrected Rated Load
14. No Load

15. 1/4 Corrected Rated Load
16. No Load

17. Corrected Rated Load
18. No Load

N
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,j 6.3 (Continued):

19. 1/4 Corrected Rated Load
20. 1/2 Corrected Rated Load
21. 3/4 Corrected Rated Load
22. Corrected Rated Load

23. 3/4 Corrected Rated Load
24. 1/2 Corrected Rated Load
25. 1/4 Corrected Rated Load
26. No Load

7. DATA REDUCTION:

7.1 Prepare the recording instrument chart according to Figs. 1 and”2. |Record
all 26 steps in the loading sequence on the data sheet, Fig. 2.

8. PRESCRIBED STANDARDS:

Governor
Performance
Class
IIAII IIBII
A-Steady-State Speed -
Regulation Droop 3 Hz ' 4 Hz
Bil-Recovery Time, In- '
creasing Load 4 g 8 s
B2Recovery Time, De-
creasing Load 4 s 8 s
C-Qvershoot 3 Hz 5 Hz
D-Undershoot 3 Hz 5 Hz
E-Steady-State Speed
Band 0.6 Hz 0.8 Hz

NQTE: See Fig: 1 for definition of terms.
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Diagram Illustrating Definition of Terms

H

Observed Load

o

A — Steady State Speed Regulation {Droop} .

B1 — Recovery Time, Increasing Load
B2 — Recovery Time, Decreasing Load

IOTMmMQgoO

— Overshoot or Momentary Qverspeed

— Undershoot or Momentary Underspeed

— Steady State Speedband — Observed

- Allowable Steady State Speedband (Ref. 8)

— Median of Observed Speedband

— Actual Instrument Trace of Function

FIGURE 1
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FREQUENCY REGULATION DATA
Qbs. Corr. G A 81,2 | C,D E
Seq. | Watts | Watts | Volts | Hx | Hx Sec. Hz Mz Remarks
1
2
3
4
5
[
7
8
$4
10
1"
12 -
13
14
15
16
17
18
19
20
N
22 “
23
24
25
26
Test Date
Tester Name
Tt Numb
Sheet Numb.
P N
Engine
Rated Load kw
Rated Speed rpm
Type of Fuel
Qil
Duty Vise.
c T
Obs. Temp. True
Wet Bulb Dry Bulb
Air Temp.~intake Amb.

Correction Factor

A-Frequency Regulation
B-Recavery Time

C—-Overshoot or Undershoot
E-Steody State Frequency Bond
G-Median of Frequency Band

FIGURE 2
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