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1.0 General Information

1.1 DESCRIPTION
The GNS2X00 series is a family of highly-flexible generator set controllers. The GNS is designed for both
electronically and mechanically controlled engines, is ruggedly constructed with simple-to-use
microprocessor technology. The GNS family is designed to be used with or without a display. All GNSs
support a remote display or a connection to a monitoring console. An optional factory installed internal
modem is available.
The GNS2X04B (stand alone black box) can easily be integrated to various combinations of external digital
displays, analog gauges, simple indicator lights or can be utilized with no interface at all.
The most basic model in the GNS family is the GNS2000. It supports manual and remote start stop. The
GNS2500 is a slightly advanced control with built in Auto Mains Failure (AMF) logic. In addition to the
standard inputs and outputs of the GNS2000, the GNS2500 is equipped with inputs to monitor up to at
three phases of mains power. Neither the GNS2000, nor the GNS2500 internally support synchronization
to the mains and transfer power in a “bump” fashion, that is, there will be a brief period of time where the
power will be disrupted.
The user interface is simple, and internally supports multiple languages. The GNS also has an advanced
security model that provides multiple levels of security to prevent unauthorized or unintentional changes in
the operation.

1.2 PRODUCT FEATURES
e Suitable for controlling standalone generators
e Fixed, Auto Detect, or binary selected generator configuration/protection modes
e Integrates to engines with and without ECUs
e Non-“E” versopms are resistant to high moisture, salt fog, humidity, dust, dirt, and chemical

contaminants

e Comprehensive generator and engine metering and protections
e  Multiple forms of communication (J1939, MODBUS, RS232/422, Ethernet, Modem)
e Configurable inputs and outputs
e Built-in relays
e Remote monitoring and alerts
e Compatible with wide range of senders
¢ Highly flexible analog inputs require no external modules
e Multi-language support, GNS is cable of storing and switching on-the-fly multiple languages
e  Multiple display support, local (RS-232) and remote (RS-232/485)
e Auto Mains Failure (AMF) detection (GNS2500 series only)

1.3 PRODUCT FUNCTIONS

e Automatic and Manual modes of operation
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e Engine start/stop control

e Generator voltage configuration and protection auto detection

e Generator voltage, current, and frequency metering and protection

e Engine coolant temperature metering and protection

o Fuel level metering and protection

e Engine RPM metering and protection

e Engine run time metering

e Remote monitoring and metering

e Enable/Disable available on virtually all protections

e Alarm/Warning list

e Event log including status conditions

e Modbus
e J1939 CAN
0 integration of engine speed, oil pressure, fuel level, and coolant temperature data from ECU
o0 Monitoring and display of Diagnostic Trouble codes from the ECU
o0 Monitoring and display of other ECU supported data for service personnel
o Transmission of all generator related data onto the bus for external devices

e Analog Sender support

(o]

(o]

(o]

Wide variety of senders supported

Can be used for basic engine parameter (oil pressure, coolant temperature, fuel level) monitoring

and protection

Can be user defined with independent protection levels, user defined hame, and user defined curve

e User defined binary inputs and outputs with configurable action, delay, arming based on engine cycle.

e Panel security controls

e Multiple levels of security, including panel lock

e Generator circuit breaker control, single/multi wire, with or without feedback

¢ Modem communication

GNS2000 FLEXIBILITY/FAMILY MEMBERS

The GNS Series is comprised of five standard family members:

GNS2002 - Integrated one piece controller and display rated for -20C operation
GNS2004 - Integrated one piece controller and display rated for -40C operation

GNS2004B — Controller only unit intended for mounting inside control cabinet and supported by

custom user interface rated for -40C operation

GNS2002D - Display only used for remote display, rated for -20C operation
GNS2004D — Display only used for remote display, rated for -40C operation

This document is subject to change without notice.
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Based on these five components, there can be numerous configuration possibilities. A few examples are
listed below.

GNS2002/4/4B by itself

GNS2002/4/4B connected to a GNS2002D/4D remote display
GNS2002/4/4B connected to a PC

GNS2004B connected to two GNS2002D/4D remote displays
GNS2004B connected to one GNS2002D/4D remote display and PC
GNS2004B connected to two PCs

GNS2500 FLEXIBILITY/FAMILY MEMBERS

The GNS Series is comprised of five standard family members:

GNS5002 - Integrated one piece controller and display rated for -20C operation
GNS2504 - Integrated one piece controller and display rated for -40C operation

GNS2504B — Controller only unit intended for mounting inside control cabinet and supported by
custom user interface rated for -40C operation

GNS2502D - Display only used for remote display, rated for -20C operation
GNS2504D — Display only used for remote display, rated for -40C operation

Based on these five components, there can be numerous configuration possibilities. A few examples are
listed below.

GNS2502/4/4B by itself

GNS2502/4/4B connected to a GNS2502D/4D remote display
GNS2502/4/4B connected to a PC

GNS2504B connected to two GNS2502D/4D remote displays
GNS2504B connected to one GNS2502D/4D remote display and PC
GNS2504B connected to two PCs

“E” VERSIONS OF GNS

The GNS2XO00E versions a virtually identical to their GNS2X00 counterpart. Configuration and operation
are identical. The major difference are the operating temperature range. These devices are specified to
operate in 0-70°C temperature range and does not have a conformal coat. The units also are designed to,
but not tested to UL standards.

This document is subject to change without notice.
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2.0 Installation

2.1 WHAT'S IN THE BOX
e 1 controller - GNS2X02, GNS2X04, or GNS2X04B
e 1 set of mating connectors for all terminal block connectors
e 1 PIB4123 — Product Information Bulletin

e Mounting hardware

This document is subject to change without notice.
Caution: None of GAC products are flight certified controls including this item
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MOUNTING DIAGRAMS

Hole Pattern and panel cutout for GNS2X02, GNS2X04, GNS2X02D, and GNS2X04D
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2.2.2 GNS2X04B — Din Mount
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2.2.3 GNS2X04B — Direct Mount
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2.3 SYSTEM WIRING

2.3.1 GNS2000 Sample Wiring Diagram
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Battery Wiring

The Battery+ and Battery- terminals are fixed functions terminals used to provide power to the controller. In
addition, the battery voltage sensed on these terminals is used by the battery protection functions within the
GNS. Power for the control is typically from the 12 or 24 VDC battery used to start the engine. It should be
fused with a 10 AMP fuse. The control should be wired directly from the battery to the unit with a dedicated
wire. Use of bussed connections for multiple devices is not recommended as noise and high current spikes
can degrade performance. (See section on battery protection to configure battery protections).

D+ Wiring

The D+ terminal is a fixed function terminal used to monitor the D+ terminal on the engine alternator. Wiring
of D+ should be a single wire going from the D+ terminal on the alternator to the D+ terminal on the GNS
(see wring diagram). When the engine is running, this terminal should be approximately at battery voltage.
If it is significantly lower, this is a sign that the alternator is not operating properly.

Protection functions in the GNS can be used for alternator monitoring. This monitoring can be used to
detect when the alternator stops charging the battery due to an internal alternator failure, wiring issue, or
when the belt driving the alternator slips or is broken. Additionally, under certain circumstances D+ can be
used to determine if the engine is running. The GNS has protections to detect if there is a problem with
the D+ terminal (see section on D+ monitoring to configure protections.)

Most alternators need to be flashed when the engine is first started in order for the alternator to start
producing voltage. D+ excitation control (flashing) can be accomplished by connecting battery positive to
one side of a normally open relay (e.g., BO3) and the other side to the D+ terminal of the alternator. The
output (e.g., BO3) should then be assigned to Starter output function (note: you can assign Starter twice,
once for the actual starter, the other for D+ excitation). This tells the GNS to close the output whenever the
starter is engaged, thereby exciting the alternator with the battery voltage. See the sample wiring diagram
below:

RELAYS
rh ik

el

¥ =
122000
Batiery

WIRIMNG FOR D+ EXCITATION

Binary Input Wiring

The binary inputs have two states of operation Hl and LO. The HI state is achieved when battery+ is
applied to the input or the input is left open. The LO state is achieved when battery- is applied to the input.
The inputs are typically driven by a contact closure to Battery- as shown below, but signals from other
electronics can be tied directly to these input. See diagram below. These inputs are assigned a function at
the factory and can only be changed by using the GAC configuration software, SmartVU. Current function
assignment can be seen by viewing the Binary Input Screen on the GNS display. In addition, each input
has a defined polarity to indicate which state (HI or LO) activates the assigned function. The polarity of the
inputs can only be changed by using the GAC configuration software, SmartVU (see section on configuring
binary inputs to change function or polarity).

This document is subject to change without notice.
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Magnetic Pickup Wiring

The Magnetic Pickup inputs are fixed function terminals used to monitor signals from magnetic pickups.
The magnetic pickups are mounted on the flywheel housing and used to monitor engine speed. Wiring for
these terminals should be dedicated twisted shielded wires from the pickup to the terminals on the GNS.
The grounding of the shield must be done at only one end of the shield. Sharing of pickup signals is not
recommended (see section on engine operation and engine speed protections for configuring protections
and pickup inputs).

Relay Wiring

The relay outputs are part of the binary output functions and are used by the GNS to signal status or to
control external equipment. There are four relays, two Form A, and two Form C. The GNS unit is labeled
with the contact state when un-powered. The relays have two states of operation, ON and OFF. When un-
powered they are in the OFF state. When activated by the GNS, the relay will switch to the ON state. The
output states can be inverted by changing the polarity of the binary output using the GAC Configuration
Software, SmartVU. Also using SmartVU, the assigned functions of these outputs can be changed. The
current assigned function can be seen on the GNS display under the Binary Output screen (see section on
configuring binary outputs to change function or polarity). Wiring of these terminals depends on the load
being driven. Based on the load, protective devices may be needed in order to protect the contacts from
damage and to improve reliability.

The generator current inputs are fixed functions terminals dedicated to measuring the generator current.
The inputs have a maximum continuous rating of 5A. The inputs require the use of current transformers
(CT) to step down the current to a usable level. The inputs work with CTs that have a 5A secondary. The
exact ratio of the CT can be configured in the unit to allow the display of primary current levels (see section
on configuring CT rations. Wiring of the CTs is shown in the Basic Wiring Diagram). Note that one side of
all of the CTs must be grounded external to the GNS.

Generator & Mains Voltage Wiring

The generator and mains voltage inputs are fixed function terminals dedicated to measuring the generator
and mains voltage (mains voltage inputs are provided on the GNS2500 only). The inputs are rated for a
maximum of 600V Line-Line. Generators that will exceed this level must use potential transformers (PT) to
step the voltage down below the maximum. The exact ratio of the PT can be configured within the unit to
allow the display of primary voltage levels (See section on configuring PT ratios. Wiring of the generator
voltage with PT is shown in the Basic Wiring Diagram). The voltage inputs can be wired to the following
configurations.

3 phase, 4 Wire Wye — wire generator phases and neutral to corresponding GNS phase and
neutral terminals.

3 Phase, 3 Wire Delta — wire generator phases to corresponding GNS phase terminals. No neutral
is needed, the GNS with synthesize an internal neutral.

3 Phase, 4 Wire High (Wild) Leg Delta — Wire generator phases and neutral to corresponding
GNS phase and neutral terminals. The high (wild) leg of the configuration must be identified in the
GNS configuration (see section on configuring generator voltages).

1 Phase, 3 Wire Zigzag — Wire generator phases and neutral to corresponding GNS phase and
neutral terminals. The unused phase input must be wired to neutral and the corresponding phase
must be identified in the GNS configuration (see section on configuring generator voltages).

1 Phase, 3 wire Double-Delta — This configuration looks (to the GNS) and is wired identical to the
Zigzag configuration.

This document is subject to change without notice.
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If PTs are required, then they can be wired into the voltage inputs, and configured on the user
interface.

For systems with both generator and voltage inputs, the PT’s and wiring configurations must be
identical.

Analog Input Wiring

The analog inputs are flexible inputs that can be configured to read signals from various analog senders
and electronic sources. The inputs can be configured to work with 0-5VDC, 4-20mA, resistive senders and
Type K Thermocouples. Each input requires a signal and a reference. If a reference is not provided as is
the case for a single wire sender, then the reference terminal needs to be wired to ground.

On the back of the GNS there are four switches to enable 4-20mA operation. For all inputs, other than the
dipswitch must OFF.

—

——4-20 Ma INPUT ON

—

—  OTHERWISE OFF

[

Swevi

Binary Output Wiring

The binary outputs are used by the GNS to signal status or to control external equipment. The binary
outputs have two states of operation ON and OFF. In their OFF state, the output is open, in their ON state,
the output is closed to ground and will sink up to 500 mADC. The output states can be inverted by
changing the polarity of the binary output using the GAC Configuration Software, SmartVU. Also using
SmartVU, the assigned functions of these outputs can be changed. The current assigned function can be
seen on the GNS display under the Binary Output screen. These outputs are assigned a function at the
factory and can only be changed by using the GAC configuration software, SmartVU (see section on
configuring binary outputs to change function or polarity). Wiring of these terminals depends on the load
being driven. Based on the load, protective devices may be needed in order to protect the outputs from
damage and to improve reliability.

CAN/J1939 Wiring

The CAN Bus is a two wire multiplex databus used to transmit various information between electronic
devices. In most generator set applications, it is used to read information from the engine ECU. Wiring of
the CAN bus should be done in a bus topography and not daisy-chain nor star. It must be done by wiring a
twisted shielded pair between the ECU and the corresponding pins on the GNS. The shield must only be
grounded on one end. A terminal is provided on the GNS for that purpose. If any units that are to be
connected to the CAN bus do not share the same ground reference then an isolator is needed to prevent
damage to the units. In addition, termination resistors need to be added to the two ends of the physical
bus. There is a 120 Ohm termination resistor installed in the unit that can be enabled or disabled. See the
diagram below. It is important that two and only two 120 Ohm terminating resistors be used. Some ECU
have a built-in resistors, some do not. The bus can easily be checked by connecting an Ohm-meter across
the H and L signals on the bus (with all units unpowered). The meter should read about 60 Ohms if
termination resistors are installed (See section on configuring binary outputs to change function or polarity).

This document is subject to change without notice.
Caution: None of GAC products are flight certified controls including this item

PUG4123_A

17



GNS2000 / GNS2500, Product User Guide

This document is subject to change without notice.
Caution: None of GAC products are flight certified controls including this item

18

PUG4123_A




