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EPGs to Control Engine Speed via Mechanical Governor Application Note 50528

Installation of EPGs (Electrically Powered
Governors) to Control Engine Speed
through Existing Mechanical Governor

SEeed Setting Devices

Introduction

In some instances the Woodward Electrically Powered Governor (EPG) controls
engine speed by operating the speed-setting lever of a mechanical governor.
These instructions are for use where this is the most feasible way to control
engine speed.

These instructions apply only when attaching the electric actuator output to the
mechanical governor speed-setting shaft. Excellent control can also be obtained
by attaching the electric actuator to the shutdown lever or directly to the injector
rack. Connecting in series with the mechanical governor should only be used
when it is inconvenient to connect to the rack or the shutdown lever. It is easier to
set up the electronic control system on a 10% droop governor than it is on a 5%
droop governor. At least 5% droop is recommended for good stability.

Many diesel engines used in generator-set applications come equipped with
mechanical governors which control at a lower speed at full load than at no load.
The speed-control difference, typically between 5 and 10% of no-load speed, is
called droop. (The speed “droops” off as load increases.) A 5% droop governor
will control an engine between 60 Hz at no load and 57 Hz at full load. A 10-
percent droop governor will provide control at 60 Hz at no load and 54 Hz at full
load. Both examples provide unacceptable frequency control for many generator-
set applications.
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The Woodward EPG will provide acceptable generator-set-speed control when
linked to the speed-setting lever of a droop governor by moving the speed-setting
lever enough to compensate for the droop which is built into the mechanical
governor. In this system the mechanical governor provides the fuel setting for the
engine and the electronic control provides the speed setting of the mechanical
governor.
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Obtaining stable operation linking the Woodward actuator to a

’MPORTANT mechanical droop governor is easier the greater the droop in the
mechanical governor. If convenient, the governor should be adjusted
to provide the maximum droop. Good control is possible through
mechanical governors with as little a 5% droop, but care must be
taken to obtain maximum rotation of the Woodward actuator shaft
while moving the mechanical governor speed-setting shaft only the
amount of the droop. This can require an extension on the
mechanical governor speed-setting lever.

Droop is built into the mechanical governor to provide stability of control and/or to
allow engines to be paired on a common load. When an EPG system is
controlling the speed setting through a governor, mechanical droop is overcome
by the EPG. An EPG load sensor must be added to the control system if
isochronous load sharing between units is desired.

When the mechanical governor and the EPG are connected in series, the
mechanical governor will continue to control the speed of response while the
EPG will control the accuracy of response.
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Installation to Control
through a Mechanical Governor

The following steps are provided as a guide for installation of an Electrically
Powered Governor on an engine with a droop governor.

1. Establish the amount of droop in the existing mechanical governor by setting
the speed at 60 Hz (50 Hz for some units) at no load.

Increase to full load and observe the steady-state speed. Divide the
difference between the full-load and no-load speeds by the desired
frequency to obtain the percent of droop.

Example: The speed at no load is 60 Hz. The speed at full load is 54 Hz.
The difference is 6 Hz. 6 divided by 60 is 0.10 (10% droop).

Droop is normally a straight-line function of governor speed, and the amount
of droop can be found with less than full load, if the result is adjusted by the
ratio of load to full load.

In many cases the engine specifications will call out the amount of droop in
the mechanical governor, or the engine manufacturer can supply the droop
factor upon request.

2. With the percent of droop established, set the speed-setting lever on the
mechanical governor to almost provide the desired frequency at no load (59
Hz on a 10% droop governor, 59.5 Hz on a 5% droop governor). Mark this
position.

3. Multiply the desired frequency by the percent of droop and add the product
to the desired frequency. Set the speed-setting lever at a position to give no-
load speed at the percent of droop above the desired frequency. (5% droop
governor speed will be 63 Hz. 10% droop speed will be 66 Hz. Better
response will be obtained if these top settings are slightly high, about 63.5
Hz for a 5% droop governor and 67 Hz for a 10% droop governor.) Mark this
position.

4. Install the electric actuator and EPG control unit. Adjust the linkage from the
electric actuator to the speed-setting lever to provide the desired frequency
at no load when the Woodward actuator is just above the minimum position
and the desired frequency plus the droop percentage when the Woodward
actuator is just below the maximum position.

The electric actuator should move the speed-setting lever between only the
desired frequency (actuator at minimum position) and the desired frequency plus
the percentage of droop (actuator at maximum position). If the linkage is set
exactly as outlined, the unit will be provided with maximum response and
maximum stability.

Mechanical speed-setting shafts will require relatively little movement, particularly
on 5% droop governors. It is important that the lever on the actuator and the
lever on the mechanical speed-setting shaft be about parallel at

mid-position. In many cases it will be necessary to locate the rod end as close as
possible to the electric-actuator shaft and as far as possible away from the
mechanical governor’s speed-setting shaft in order to get the required rotation of
the actuator shaft between no load and full load.
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If adjusted as outlined, the electric actuator will not provide either shutdown or
overspeed protection, but will allow continuous engine operation at the desired
frequency within the ability of the engine to maintain the frequency at full load.
Other means must be established to provide overspeed protection and to provide
shutdown of the engine-generator set.
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Typical Actuator-to-Speed-Setting-Shaft Linkage

When an engine is set up to operate the speed setting lever, all of the actuator
travel is used to overcome droop in the mechanical governor. The electronic
control cannot provide an idle or other alternate speed setting. The only speed
that can be controlled is the operating frequency.
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We appreciate your comments about the content of our publications.

Send comments to: icinfo@woodward.com

Please reference publication 50528A.
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