Manual 82384 SPM-A Synchronizer

Chapter 1

General Information
|

Regulatory Compliance Notes and Warnings

e  The SPM-A Synchronizer is suitable for use in Ordinary Locations per CSA
and/or UL for Canada and the U.S. or non-hazardous locations only. See
table below for agency listed options.

e  Wiring must be in accordance with the authority having jurisdiction.
e  These listings are limited only to those units bearing the UL and CSA logos.

EMC Directive Compliance

In accordance with the EMC Directive 89/336/EEC and its amendments, this
controlling device, manufactured by the Woodward Governor Company, is
applied solely as a component to be incorporated into an engine prime mover
system. Woodward declares that this controlling device complies with the
requirements of EN50081-2 and EN50082-2 when put into service per the
installation and operating instructions outlined in the product manual.

Item CSA UL EMC Directive
Number (Canada Only) | (US and Canada) Compliant
9905-001 X X
9905-002 X X
9905-003 X X
9905-004 X X
9905-005 X
9905-008
9905-009
9905-107 X
9907-028 X X
9907-029 X X
Introduction

This manual covers the installation, theory of operation, and calibration of the
SPM-A Synchronizers. The synchronizers are used in generator applications for
speed and phase matching of the generator before paralleling with other
generators or the utility bus. These synchronizers have adjustable dynamics to
match the dynamics of the engine. Small- to medium-size diesel engines require
a synchronizer with fast dynamics. Turbomachinery, large diesel, gas or gasoline
engines, and steam and gas turbines require slower dynamics.

Two versions of SPM-A Synchronizers are available, with or without voltage
matching. Both versions are designed for a wide range of generator applications.

For additional information on adjusting SPM-A Synchronizers used on lean-burn
spark-ignited gas engines, see Application Note 01301.
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Description

The SPM-A Synchronizer biases the speed of an off-line generator set so that the
frequency and phase match those of another generator or the utility bus. Then it
automatically issues a contact closure signal to close the circuit breaker between
the two when frequency and phase are matched within limits for a specified
match-up time.

The SPM-A is a phase-locked-loop synchronizer and strives for a perfect match
of frequency and phase. The SPM-A Synchronizer with voltage matching
generates additional raise and lower signals (relay contact closures) to the
generator's voltage regulator. Voltages must match within the SPM-A's tolerance
before breaker closure occurs.

For single-unit synchronization, installation of one synchronizer on each
generator allows each unit to be individually paralleled to the bus. For multiple-
unit synchronization, one synchronizer can synchronize up to seven paralleled
generator units simultaneously to another bus.

Both synchronizers versions have three output options: high impedance, low

impedance, and EPG. Select the high impedance output for single-unit

synchronization when the engine is controlled by a Woodward 2301 control.

Select the low impedance output for single-unit synchronization when the engine

is controlled by a Woodward 2301A, 2500, or Electrically Powered Governor

(EPG) control through a Generator Load Sensor. Use the EPG output when using

a Woodward EPG control without load sensing. Both units have the following

features:

e 120 or 208/240 Vac input

e 10 degree phase window

e 1/8,1/4, 1/2, or 1 second dwell time (internally switch selectable, factory set
for 1/2 second)

The SPM-A Synchronizer with voltage matching has a 1% voltage match as
standard. See the part number chart for other options.

Option Chart
Part Number Frequency Phase Angle Voltage Matching |
9905-001 50/60 Hz £10° No
9907-028
9905-002 50/60 Hz +10° 1%
9907-029
9905-003 50/60 Hz +10° 5%
9905-004 50/60 Hz +5° No
9905-005 50/60 Hz +5° 1%
9905-006 50/60 Hz £10° 0.5%
9905-008 400 Hz +10° 1%
9905-009 50/60 Hz +10° 10%
9905-107 50/60 Hz *15° 5%
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SPM-A Synchronizer Specifications
|

Woodward Part Numbers:
9905-001/9907-028
9905-002/9907-029

9905-003
9905-004
9905-005
9905-006
9905-008
9905-009
9905-107

Inputs

Voltage (bus and generator)
Voltage Tolerance

Power Consumption

Outputs
Control Compatibility

Breaker Close Relay
Breaker Close Relay
Contact Ratings

Breaker Close
Command Duration

Selections and Adjustments
Operating Modes
Synchronizer Reset

Phase Match Window
Match-up Time

Voltage Matching Range

Physical Installation
Location

Weight

Maximum Operating
Temperature Range
Optimal Operating
Temperature Range

Regulatory Compliance
EMC Directive:

50/60 Hz, +10° phase angle, no voltage matching
50/60 Hz, +10° phase angle, 1% voltage matching
50/60 Hz, +10° phase angle, 5% voltage matching
50/60 Hz, +5° phase angle, no voltage matching
50/60 Hz, +5° phase angle, 1% voltage matching
50/60 Hz, +10° phase angle, 0.5% voltage matching
400 Hz, +10° phase angle, 1% voltage matching
50/60 Hz, +10° phase angle, 10% voltage matching
50/60 Hz, +15° phase angle, 5% voltage matching

115 or 230 Vac rms, 50/60 Hz
+10%
5 W maximum

high impedance output for 2301 load sharing controls

low impedance output for 2301A, EPG, and 2500 load sharing
controls; and EGA, and EGM controls with external resistor
EPG output for EPG controls without load sharing

normally open contact provided

Resistive Loads:

10 A at 28 Vdc

3 A at 120 Vac, 50/60 Hz
Inductive Loads:

6 A at 28 Vdc

2 A at 120 Vac, 50/60 Hz

approx. 1 second

RUN, CHECK, PERMISSIVE, OFF

automatic reset

+5°, £10°, +15° available

1/8, 1/4, 1/2, 1 second field-selectable internally (factory
default is 1/2 second)

0.5%, 1%, 5%, 10% available

mount with switch gear
2.2 kg (5 Ibs)
—45 to +70 °C (—49 to +158 °F)

+10 to +30 °C (+50 to +86 °F)

In accordance with the EMC Directive 89/336/EEC and its amendments, this

controlling device, manufactured by the Woodward Governor Company, is
applied solely as a component to be incorporated into an engine prime mover
system. Woodward declares that this controlling device complies with the
requirements of EN50081-2 and EN50082-2 when put into service per the
installation and operating instructions outlined in the product manual.

North American Compliance:

UL: UL Listed for use in Ordinary Locations for Canada and the United
States. UL File E97763

CSA: CSA Certified for use in Ordinary Locations in Canada. CSA Certificate
LR 46653-12



