2301A Load Sharing
and Speed Control

With Temperature or

Process Limiting

APPLICATION

Woodward’s 2301A Load Sharing and Speed
Controls with temperature Limiting or Process
Limiting are used in electric generator systems
for which load sharing is desired. They can be
used with diesel or gas engines, or steam or gas
turbines and are compatible with all
Woodward electronic controls.

FEATURES

EEE
The 2301A models offer many functional
design features. These include:

¢ A wide dynamic adjustment range to
accommodate a variety of prime movers,
including diesel or gas engines, or steam or
gas turbines.

e Protection from electromagnetic and radio
frequency interference.

 An internal, isolated power supply for
improved noise immunity and ground-loop
protection.

® Low-voltage model: Once powered at 15
volts or above, the control will operate with
a suply voltage as low as 9.6 volts and as high
as 77 volts for up to five minutes, or 120

volts for 1/10 of a second without damage
and with negligible control transients.
Normal power is 20-45 Vdc.

* High -voltage model: The control will
operate with a supply voltage as low as 75
Vdc (60 Vac) and as high as 200 Vdc (140
Vac) for up to five minutes, or 300 Vdc (212
Vas) for 1/10 second without damage, and
with negligible control transients. Normal
power is 90-150 Vdc or 88-132 Vac.

DESCRIPTION

Rugged construction has been designed into
the 2301A control for high reliability in
adverse environments.

Models for Process Limiting accept a 4-20 mA
ro 1-5 Vdc control signal. Models for
Temperature Limiting accept a signal from a
Type K thermocouple. Temperature Limiting
and Process Limiting controls are available for
either Low Voltage or High Voltage supply.

Control of speed and load sharing requires, in
addition to a 2301A control, a speed-sensing
device, an actuator, an external power source,




and a means of sensing voltage and current. these Either isochronous or droop speed control can be selected

components make up a basic 2301A system. Additional by an optional switch or relay in series with the circuit
devices such as Speed and Phase Matching Synchronizers, breaker auxiliary contact and terminal 14 on the control.
Import/Export controls, and Generator Loading Controls the 2301A allows isochronous load sharing between 2301A
may be added. systems (or other Woodward Governor Company
A circuit monitors the speed sensor for loss of speed signal, electronic load-sharing controls) through load-sharing lines.
calling for minimum fuel when signal loss is detected. An Idle speed, rated speed, and acceleration rates between these
optional override switch can be used when needed for two speeds are adjustable from O to 10 seconds.
start up.
SPECIFICATIONS
Termperature INPUL ... Type K thermocouple (Temperature-Limiting models only)
Process INPUL ..o 4-20 mAdc or 1 to 5 Vdc (Process-Limiting models only)
Load Sensing
3-phase PotentialS ... 90 to 240 Vac, 45 to 66 Hz. Maximum load 3 Va per phase
3-PNASE CUIMENTS ..vvviivviiiisiiees e 3 1o 7 amps af full load. Maximum load is 1 Va.
Minimum Fuel (Optional) ..o, Opening an external contact in series with terminal 17 and the

control's switch power, will send a min-fuel signal to the
actuator. The min-fuel signal is intended as an optional means
for a normal shutdown.

Droop (Optional) ... The droop contact is wired in series with the circuit breaker
auxiliary contact and terminal 14, and the switch power circuit.
Isochronous operation is selected if either is open.

Speed SensiNg ..o 1 to 30 Vac. Maximum load is 1 Kohm at 1KHz
Speed Range

A switch selects one of the following speed ranges:
...................................................................................... 500 to 1500 Hz 2000 fo 6000 Hz
...................................................................................... 1000 to 3000Hz 4000 to 12000 Hz
...................................................................................... Hz=No. of teeth x RPM

...................................................................................... 60
The highest expected speed must be in the speed range selected.
Speed Tim (OpoNaAl) ..o, 0 to 100 ohms for 0 1o -10% speed change

Failed Speed Signal Overiide (Optional)
An external Contact to override the failed speed protective circuit when required for start up
Idle/Rated Ramp (Optional)
An extemnal contact 1o accelerate from idle o rated speed when the contact is closed. Ramp time is
adjustable from 0 to 20 seconds

AcTUator OUIPUL ... 0 to 200 mA, 30 to 45 ohms
Steady State Speed BaNd ..o +1/4 of 1% of rated speed
LOAd SNAMNG ..vvvvviiiiii Within =5% of rafed load with speed settings matched
DIOOD ..ttt 0 to 10% range for 6 Vdc load gain
Start Fuel LIMit. ... 25 1o 100% of specified maximum actuator current
Ramp Times
Acceleration and deceleration times individually adjustable from 0 to 20 seconds between rated and idle
Thermocouple Input Part Numbers ... Low Voltage 8272-611
...................................................................................... High Voltage 8272-609
MA/NdC Input Part NUMDErs ..., Low Voltage 8272-608
...................................................................................... High Voltage 8272-610
Operating Temperature ..., -40to +85°C (-40 to +185°F)
Storage Temperature ..., -55 1o +105°C (-67 to +221°F)
HUMIAY ... 95% at 38°C (100°F)

Vibrafion And SNOCK ..........vvvvviiiiiiiiiiiee e, 4Gs between 5 to 500 Hz vibration-60Gs shock
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OUTLINE DRAWING OF LOW VOLTAGE TEMPERATURE LIMITING 2301 A CONTROL.
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CIRCUIT BREAKER AUXILIARY CONTACT CLOSES WHEN CIRCUIT
U l ’J’A BREAKER CLOSES.

WARNING
A

N

\/I RN THE PRIME MOVER SHOULD BE EQUIPPED WITH A SEPARATE
OVERSPEED, ‘OVERTOMPERATURE, OR OVERPRESSURE SHUTDONN

DEVICE(S), TO PROTECT AGAINST RUNAWAY OR DAMAGE 10 THE

q PRIME MOVER WITH POSSIBLE PERSONAL INJURY OR LOSS OF LIFE.

VOLTMETER, ETC I .
HBOAR! & JUMPER IF SWITCH IS NOT USED.

d A (SEE CHART.)

& FOR SWITCH POWER —ON LOW VOLTAGE UNITS, CONNECT TO
TERMINAL 16; ~ON HIGH VOLTAGE UNITS, CONNECT TO TERMINAL O.

MAN BUS
A IF MINIMUM FUEL SWITCH IS NOT USED -ON LOW VOLTAGE UNITS,
JUMPER TERMINAL IS T0 17; ~ON HIGH VOLTAGE UNITS,

JULPER TERMINAL 17 TO O.

f:\
i
= N A IF METERS ARE NOT USED, JPRS MUST BE INSTALLED IN CIRCUIT.
CIRCUIT

PLANT WIRING DIAGRAM

For more information contact:
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