GENERAC

Owner’s Manual
Power Zone 410® Controller

=

see

o @@ @

e

L

SAVE THIS MANUAL FOR FUTURE REFERENCE



A\ CALIFORNIA WARNING

This product can expose you to chemicals including
1,3—butadiene, a carcinogen and reproductive
toxicant, which are known to the State of California to
cause cancer and birth defects or other reproductive
harm. For more information, go to:
www.p65warnings.ca.gov

(W000809)
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Introduction and Safety

Section 1: Introduction and Safety

Introduction

Thank you for purchasing a Generac Power Systems Inc.
product. This unit has been designed to provide high per-
formance, efficient operation, and years of use when
maintained correctly.

The information in this manual is accurate based on prod-
ucts produced at the time of publication. The manufac-
turer reserves the right to make technical updates,
corrections, and product revisions at any time without
notice.

Power Zone is a registered trademark of GENERAC MO-
BILE PRODUCTS, LLC.

Read This Manual Thoroughly

M AWARNING

Consult Manual. Read and understand man-
ual completely before using product.Failure
to completely understand manual and prod-
uct could result in death or serious injury.
(W000100)

If any section of this manual is not understood, contact
the nearest Independent Authorized Service Dealer
(IASD) or Generac Customer Service at 1-888-436-3722
(1-888-GENERAC), or visit www. generac.com for start-
ing, operating, and servicing procedures. The owner is re-
sponsible for correct maintenance and safe use of the
unit.

SAVE THESE INSTRUCTIONS for future reference. This
manual contains important instructions that must be fol-
lowed during placement, operation, and maintenance of
the unit and its components. Always supply this manual
to any individual that will use this unit, and instruct them
on how to correctly start, operate, and stop the unit in
case of emergency.

Safety Rules

The manufacturer cannot anticipate every possible cir-
cumstance that might involve a hazard. The warnings in
this manual, and on tags and decals affixed to the unit
are, therefore, not all inclusive. If using a procedure, work
method or operating technique that the manufacturer
does not specifically recommend, verify that it is safe for
others. Also make sure the procedure, work method or
operating technique utilized does not render the equip-
ment unsafe.

Throughout this publication, and on tags and decals af-
fixed to the unit, DANGER, WARNING, CAUTION and
NOTE blocks are used to alert personnel to special in-
structions about a particular operation that may be

hazardous if performed incorrectly or carelessly. Observe

them carefully. Their definitions are as follows:

ADANGER

Indicates a hazardous situation which, if not avoided, will
result in death or serious injury.

(D000001)

AWARNING

Indicates a hazardous situation which, if not avoided,
could result in death or serious injury.

(W000002)

ACAUTION

Indicates a hazardous situation which, if not avoided,
could result in minor or moderate injury.

(C000003)

NOTE: Notes contain additional information important to
a procedure and will be found within the regular text of
this manual.

These safety warnings cannot eliminate the hazards that
they indicate. Common sense and strict compliance with
the special instructions while performing the action or
service are essential to preventing accidents.
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Introduction and Safety

General Hazards

ADANGER

Asphyxiation.Running engines produce car-
bon monoxide, a colorless, odorless, poison-
ous gas. Carbon monoxide, if not avoided,
will result in death or serious injury.

(D000103)
ADANGER

Loss of life. Property damage. Installation must always
comply with applicable codes, standards, laws and regu-
lations. Failure to do so will result in death or serious
injury.

(D000190)

AWARNING

! S Moving Parts.Keep clothing, hair, and appen-
'ﬁ‘ dages away from moving parts.Failure to do
so could result in death or serious injury.

(W000111)

AWARNING

R Moving Parts.Do not wear jewelry when start-

ing or operating this product.Wearing jewelry
while starting or operating this product could
result in death or serious injury.

(W000115)

AWARNING

Sudden start-up. Always set the safety disconnect
switch to MANUAL before working on equipment. Failure
to do so could result in death or serious injury.

(W000194)

AWARNING

Personal Injury. Do not insert any object through the air
cooling slots. Generator can start at any time and could
result in death, serious injury, and unit damage.

(W000142)

AWARNING

=y
>’ Vision Loss.Eye goggles are required to be
worn when using this machine.Failure to

wear eye goggles could result in permanent
vision loss.

(W000101)

‘_ AWARNING
Vision loss.Eye protection is required when

servicing unit.Failure to do so could result in
vision loss or serious injury.

(W000377)

AWARNING

Hearing Loss.Hearing protection is recom-

mended when using this machine.Failure to
wear hearing protection could result in per-

manent hearing loss.

®

(W000107)

AWARNING

Equipment damage. Only qualified service personnel
may install, operate, and maintain this equipment. Fail-
ure to follow proper installation requirements could result
in death, serious injury, and equipment or property
damage.

(W000182)

AWARNING

Risk of Burn.Use protective gloves when
handling hot parts.Failure to do so could re-
sult in serious injury.

DT,
—

(W000386)

AWARNING

# Hot Surfaces.When operating machine, do
Wi, not touch hot surfaces. Keep machine away

| N :
from combustibles during use.Hot surfaces
could result in severe burns or fire.

(W000108)

AWARNING

Risk of injury. Do not operate or service this machine if
not fully alert. Fatigue can impair the ability to service
this equipment and could result in death or serious

injury.

(W000215)

AWARNING
Asphyxiation.Always use a battery operated
carbon monoxide alarm indoors and installed
according to the manufacturer’s instructions.
Failure to do so could result in death or seri-
ous injury.

(W000178)

ACAUTION

Equipment or property damage. Do not block air intake
or restrict proper air flow. Doing so could result in unsafe
operation or damage to unit.

(C000229)
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Fire and Explosion Hazards

W

ADANGER
Explosion and fire.Fuel and vapors are ex-

tremely flammable and explosive. No leak-
age of fuel is permitted. Keep fire and spark
away.Failure to do so will result in death or
serious injury.

(D000192)

)

AWARNING

Risk of Fire.Hot surfaces could ignite com-
bustibles, resulting in fire.Fire could result in
death or serious injury.

(W000110)

Electrical Hazards

24

ADANGER
Electrocution.In the event of electrical acci-
dent, immediately shut power OFF. Use non-
conductive implements to free victim from
live conductor. Apply first aid and get medical
help.Failure to do so will result in death or
serious injury.

(D000145)

o/
=

ADANGER

Electrocution. Water contact with a power
source, if not avoided, will result in death or
serious injury.

(D000104)

o/
=

ADANGER

Electrocution. Contact with bare wires, termi-
nals, and connections while generator is run-
ning will result in death or serious injury.

o/
=

(D000144)
ADANGER

Electrocution.Verify electrical system is prop-
erly grounded before applying power. Failure
to do so will result in death or serious injury.

(D000152)

o/
=

AWARNING

Electrical shock. Disconnect battery ground
terminal before working on battery or battery
wires.Failure to do so could result in death or
serious injury.

(W000164)
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General Information

Section 2: General Information

Introduction

The Power Zone 410 Control Panel is an electronic con-
trol box that functions as an advanced standby generator
controller.

Specialized programs are built into the Power Zone 410
Control Panel to allow customers to configure spare 1/0
(inputs/outputs) to their own needs. Some pre-defined
functions can be user customized from measurements to
alarms to special functionality.

Features

The Generac Power Zone Digital Control Platform is a
fully integrated and multipurpose family of controllers for
Generac’s generator systems.

Standard Features

* 128 x 64 Graphical Display with Heater
*  Multi-Lingual
*  Full System Status
+ Three-Phase Sensing Digital Voltage Regulator
» Full Range Standby Operation
*  Full System Status

* Three-Phase AC Volts

* Three-Phase Amps

« kW

» Power Factor

* Oil Pressure

» Water Temperature

* Oil Temperature*

* Oil Level*

» Fuel Pressure and Level

» Engine Speed

» Battery Voltage

 Alternator Frequency

»  Emergency Stop

*  On/Off Manual Switch

* Notin Auto Flashing Light

* Selectable Low Speed Exercise

* NFPA 110 Capable**

* 5 Alntegrated Battery Charger***

Standard Protections

* Low Oil Pressure

* Low Coolant Level

* High/Low Coolant Temperature
*  Oil Temperature

*  Over/Under Speed

*  Over/Under Voltage

»  Over Frequency

*  Over Current

*  OverLoad

* Battery Voltage

» Battery Charger Current

¢ Phase-to-Phase and Phase-to-Neutral Short Cir-
cuits (12T Algorithm)

*  Ground Fault
* Electrical Fan Protection*
* Loadshed
» Field Calibration for Voltage and Current
* If equipped; when available
** See modular NFPA 110 components section
*** Operation disabled when optional 10A Battery Charg-

er is installed

Display
« Easy Menu Structure
*  Multi-Lingual

+ Time «  On Screen Editable Parameters
* Date * Key Function Monitoring
* Line Power and Gen Power » Three-Phase Voltage, Amperage, kW, kVa, and
» Run Hours KVAr
« Service Reminders * Average or Line to Neutral Voltage
M t
+ Fault History (Alarm Log) F easurements
*  Remote Communications requency
* RPM
*  Programmable Auto Crank
» Engine Coolant Temperature
Power Zone 410® Controller Owner’s Manual 9



General Information

* Engine Oil Pressure

» Engine Oil Temperature

» Battery Voltage

* Warning and Alarm Indication

» Diagnostics

* Maintenance Events/Information
* Hourmeter

Control Panel

+  AUTO/OFF/MANUAL

* Operation Through Onboard Buttons or Optional
Key Switch

« Indication Through Display Screen and LEDs
* Audible Alarm and SILENCEt
*  Auxiliary Shutdown Rocker Switch
* Notin AUTO Indication

1 If equipped; see modular NFPA 110 components
section.

Voltage Regulation (Single or Three-Phase
Module Options)

» Digital Control

+ Three-Phase Sensing

» Variable V/F Slope Settings

*  Negative Power Limit

» Loss of Sensing Protection

»  Fault Protection (12T Function)

+ High Voltage Limit

* Low Voltage Limit

*  Maximum Power Limit

+  10.5% Voltage Regulation

+  10.5% Stability

*  Governor Functionality

* Speed Control through ECM Integration
+  Soft Start Ramping (Multiple Steps)

Communication Ports

« 2RS-232
« 2RS-485
« 1 CANBus

Qualification Testing
+ Life Test in Environmental Chamber
+  Temperature Rating -40 °C to +70 °C
* Vibration Tested and Protected

Connections 1

* 16 Analog Inputs
* 6 AC Voltage Sensing Inputs
«  3CT Inputs
+ 30 Digital Inputs
» 17 Digital Outputs
*+ Comms Ports
* 1 CANbus Port

* 1 USB Port (for Configuration Transfer and Firm-
ware Upgrades)

* 1 RS-485 Modbus Master Port (for External RAP/
RRP/External I/O Modules)

* 1 RS-485 Modbus Slave Port (for other uses, e.
g. Building Management)

* 2 RS-232 Communication Ports
T Actual /0 may vary due to configuration.

Codes And Standards
« UL 6200
« CE

« NFPA 110 Capable

Modular NFPA 110 Components§

* Remote Annunciator
*  NFPA Accessory Module
» Key Switch
+ Alarm Horn
» Emergency Stop
* 10A External Battery Charger
§ If equipped; not standard on all models

Panel Setup

The Power Zone 410 Control Panel controller is setup in
the factory to match the product it is shipped with and
generally no changes are required. For spares purposes
the controller can be re-configured in the field using Dis-
play functions.

To change the function of the panel, the only way to get a
basic setup for a product is to use the controller’s display.
This will setup all the basic parameters and just leave
customization and calibration to be done. Contact cus-
tomer support for other customizations not available
through the display.

Below are examples of some of the configurations adjust-
able using the display:

»  Setting Display Contrast
»  Setting System Time and Date
»  Setting Up/Enabling Internal Exercise

10
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General Information

Customization

Other customization and calibrations are done through
configuration files. Configuration files are generated at
the factory and not all are accessible using the controller.
To change the controller on one unit, use the “save/load
config” menu on the controller.

Engine Management

The engine management module is very similar to that
used in the manufacturer's other products. It controls en-
gine cranking, engine starting, engine running, and en-
gine stopping. These functions are performed to a set of
“rules.”

NOTE: The engine management module is ECM depen-
dent and may vary.

Engine Definition
* Preheat Time - The time preheat is applied for be-
fore cranking if enabled.

+ Start Detection RPM - The engine must reach this
rpom before disengaging the starter.

 Crank Time - The maximum time in seconds which
each crank will last.

+ Alarm Hold-off Time - The time after starting at
which the hold-off alarms become enabled.

+ Engine Warm Up Time - The engine will run for at
least this time before issuing the “Accept load”
signal.

+ Target Frequency - The target generator fre-
quency (Hz).

+ Target Voltage - The target generator voltage
(RMS).

* Preheat Enable - The following four options are se-
lectable (only for diesel):

* Preheat disabled

* Preheat before cranking

* Preheat during cranking

* Preheat before and during cranking

* Engine Cool Down Time - The generator will run
for the programed amount of time after remote start
becomes inactive.

 Pause Between Cranks Time - The time between
each successive crank operation.

*  Number of Start Attempts - The maximum num-
ber of times the engine will attempt to start (crank)
before faulting out with overcrank.

*+ Load Accept Frequency - The generator must
reach this frequency before issuing the “Accept
load” signal.

* Load Accept Voltage - The generator must reach
this voltage before issuing the “Accept load” signal.

Table 2-1. Engine Settings

Number Parameter Units
1 Preheat Time (S)econds
2 Start Detection RPM rem
3 Crank Time S
4 Alarm Hold-Off Time S
5 Engine Warm Up Time S
6 Target Frequency Hz
7 Target Voltage Vms
8 Preheat Enable -

9 Engine Cool Down Time S
10 Pause Between Cranks Time S
11 Number of Start Attempts -
12 Load Accept Frequency Hz
13 Load Accept Voltage Vms

Power Zone 410®@ Controller Owner’s Manual
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General Information

Starting and Stopping Sequence
Diagrams

NOTE: Shutdown alarms will cause the engine to turn off
or not start.

AN

Remote start NO
contacts —
CLOSED?

y
Start the
Engine
4
NO
At load
accept limits?
4
NO
Warm up
timer expired?
y
Issue Load
accept signal
A 4
NO
Remote start
contacts OPEN?
A
NO
Cool down
timer expired?
y
Stop the
Engine

Figure 2-1. 2-Wire Starting and Stopping Sequence
Key Switch in AUTO Position

NOTE: A remote start signal will terminate exercise and
proceed to normal running mode.

Time to NO
exercise?
A
Start the
Engine
A
- NO
Exercise time
expired?
A
Stop the
Engine

Figure 2-2. Exercise Without Transfer Starting and
Stopping Sequence Key Switch in AUTO Position

NOTE: Shutdown alarms will cause the engine to turn off
or not start.

Controller

See Figure 2-3. The controller consists of an LCD and
buttons to navigate through screens, make selections,
and start or stop the generator.

;;:JLﬁ@&' T?TT v |
o =il —
o9 e o] T

@ 06 ¢

Figure 2-3. Front Panel Display

AUTO mode

OFF mode

MANUAL mode

Navigation arrows

ESCAPE
ENTER

SILENCE

I|o|mMmm|o|(o|m|>

Auxiliary shutdown

-

USB port and 7.5 A fuse

Navigation

Use the navigation arrows (@ @) to navigate between
the screens. Use the ESCAPE button (®) to go back to

12
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General Information

the previous screen or selection and use the ENTER but-
ton (@) to confirm a selection.

Screens

See Figure 2-4. There are six screen types which contain
all available pages. Each page may contain sub-pages
containing additional information or settings to modify.

04/19/21 01:06PM
Status:

Stopped With Alarm

Protected Hours 368

/s —®
=TT &30
® © ®O o

Figure 2-4. Home Screen

>

Engine Screen

Power Screen

Setting Screen

Dealer Screen

Info Screen

MmO O |®

Alarm Screen

NOTE: The Dealer Screen can only be accessed using
credentials.

NOTE: Any data or values shown on the screens
throughout this manual are for reference only.

Wizard Screens

The Wizard Screens are displayed at controller start-up
only in following cases:

« Unitis not activated.

* User initiated factory reset (remote Modbus com-
mand or through dealer edit menu).

+ User initiated reboot to power-up wizard command
(remote Modbus command or through dealer edit
menu).

See Figure 2-5. Use page 1 to set the language for the
screens.

Install Wizard

Set Language
English

012979
Figure 2-5. Wizard Screen (Page 1)

See Figure 2-6.

1. Use page 2 to select whether a configuration is to
be loaded.

2. If configuration is to be loaded, once selecting Yes
and inserting the USB flash drive, the available
configuration files on the USB will display.

3. Select the correct configuration file and press
Enter.

Install Wizard
Load Config From USB

No

019249
Figure 2-6. Wizard Screen (Page 2)

See Figure 2-7. This screen will display only if the unit is
not activated. Use page 3 to activate the unit or choose to

run in MANUAL mode (@ ) only. Activation is required to
run the unitin AUTO mode ().

Activate

Activate Me (ENTER)
or press ESC to run
in manual only.

012980
Figure 2-7. Wizard Screen (Page 3)

Power Zone 410®@ Controller Owner’s Manual
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General Information

See Figure 2-8. This screen will display only if the unit is
not activated. Use page 4 to enter the unit serial number
and activation code. See the unit owner’s manual to lo-
cate the unit serial number. The activation code can be
obtained at www.activategen.com

Activate

To activate go to
www.activategen.com
SN XXXXXXXXXX

Code XXXXX

012981

Figure 2-8. Wizard Screen (Page 4)

See Figure 2-9. Page 5 will display only if an incorrect ac-
tivation code was entered. Three attempts are given to
enter the correct code.

Activate

Wrong Activation Code

3

012982
Figure 2-9. Wizard Screen (Page 5)

See Figure 2-10. Use page 6 to set the date and time to
appear on the Home Screen.

Set Date/Time

Set Date:/Set Time:
04/20/21

07:53am

012983
Figure 2-10. Wizard Screen (Page 6)

See Figure 2-11. This screen will display only if Vcode
settings have never been set. Use page 7 to set the fuel
type to liquid propane or natural gas.

Edit:

Select Fuel Type = NG

012986

Figure 2-11. Wizard Screen (Page 7)

See Figure 2-12. This screen will display only if Vcode
settings have never been set. Use page 8 to configure
quiet test, set exercise time and duration, and transfer
frequency.

Set Exercise

Config Quiet Test XX
hh:mmxx Monthly
XXXXXXXXX
Duration: xx Min
Xfer: XXXXX

012987

Figure 2-12. Wizard Screen (Page 8)

Engine Screen

The pages within the Engine Screen contain information

for viewing only. Use the navigation arrows (@@) to nav-
igate between the screens.

See Figure 2-13. Page 1 displays the generator RPM,
coolant level, coolant temperature, and unit run time.

Engine

Generator RPM XXX
Coolant Level XXX
Coolant Temp. XXxXF
Run Hours xxx:xxh:m

012988

Figure 2-13. Engine Screen (Page 1)

14
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See Figure 2-14. Page 2 displays the engine oil tempera-
ture, oil pressure, oil level (“N/A” is displayed instead of
“xxx %” when oil sensor is not detected), and fuel level
(“Fuel Level” is displayed for diesel units, “Gas Pressure”
is displayed for propane and natural gas units).

Engine

Oil Temp. XXXF
Qil Pressure xxxkPa
Qil Level XXX%
Fuel Level XXX%

012989

Figure 2-14. Engine Screen (Page 2)

See Figure 2-15. Page 3 displays the battery volts, inter-
nal battery charge amps, external battery charger status
(OFF = not connected, ON = connected), and battery
condition for the battery charger.

Engine

Battery Volts XXXV
Charge Amps XXXA
Ext. Charger OFF

Battery Condition:
Good

012990

Figure 2-15. Engine Screen (Page 3)

Power Screen

See Figure 2-16. Page 1 displays the measured phase-
to-neutral voltages and calculated average phase-to-
phase voltage.

Generator Voltages (V)

Avg Gen Volts XXX
AN XXX
BN XXX
CN XXX

012991

Figure 2-16. Power Screen (Page 1)

See Figure 2-17. Page 2 displays average generator cur-
rent in Amps.

Generator Current (A)

Avg Gen Amps XXX
A XXX
B XXX
C XXX

012992

Figure 2-17. Power Screen (Page 2)

SeeFigure 2-18. Page 3 displays the generator kW, kVA,
kVAR, and power factor.

Generator Power

Gen. kW XXX
Gen. kVA XXX
Gen. kVAR XXX
Gen. PF XXX

012993

Figure 2-18. Power Screen (Page 3)

See Figure 2-19. Page 4 displays the measured phase-
to-neutral voltages and calculated average phase-to-
phase voltage.

Utility Voltages (V)

Avg UT Volts XX
Util. Volts AN XX
Util. Volts BN XX
Util. Volts CN XX

012994

Figure 2-19. Power Screen (Page 4)

Power Zone 410®@ Controller Owner’s Manual
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See Figure 2-20. Page 5 displays total kWh, last kWh,
and generator Hz.

General Info

Total kWh XXX
Last kWh XXX
Gen. Hz XX

012995

Figure 2-20. Power Screen (Page 5)

Setting Screen

The pages within the Setting Screen contain settings
which can be modified by the user. See Modify a Page
Setting to modify a page setting.

See Figure Figure 2-21. Use page 1 to adjust unit volt-
age, and set language, date/time, and exercise schedule.

User Edit
Adjust Voltage
Set Language
Set Date/Time
Set Exercise

012996

Figure 2-21. Setting Screen (Page 1)

See Figure 2-22. Use page 2 to update firmware, set a
startup delay timer, set a warmup timer, and select fuel

type.

User Edit

Firmware Update
Startup Delay
Warmup Time
Select Fuel

012997

Figure 2-22. Setting Screen (Page 2)

See Figure 2-23. Use page 3 to view when the next bat-
tery maintenance is due, perform a lamp test, and enable
or disable Chicago code.

User Edit
Maintenance
Perform Lamp Test
Chicago Code

012998

Figure 2-23. Setting Screen (Page 3)

See Figure 2-24. Use page 4 to change the LCD bright-
ness and contrast.

User Edit

Set LCD Brightness
Set LCD Contrast

012999

Figure 2-24. Setting Screen (Page 4)

Dealer Screen

The Dealer Screen and sub-pages require credentials to
access and contain settings which can be modified only
by the dealer or factory. Contact an Independent Author-
ized Servicing Dealer to modify any settings not shown in
the User menus.

“Gateway” Sub-Pages

See Figure 2-25. Use page 1 to view the status of the
Gateway and Ethernet. Page 1 is also used to perform a
factory reset for the Gateway, enable or disable Restore
Dfit Nw Configuration, enable or disable wired or wireless
network, and to view the Gateway IP address.

Gateway

Status
Command

013014

Figure 2-25. Gateway (Page 1)

16
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Info Screen

The pages within the Info Screen contain information for

viewing only. Use the navigation arrows (@ @) to navi-
gate between the screens.

See Figure 2-26. Page 1 displays the alarm log, run log,
maintenance log, and general information about the gen-
erator, battery condition, hardware/firmware version, and
I/O Extender versions.

04/19/21 08:40PM 88F

Alarm Log

Run Log
Maintenance Log
General

013016

Figure 2-26. Info Screen (Page 1)

“Alarm Log” Sub-Page

See Figure 2-27. Use this page to view a list of alarms
and warnings that have been triggered organized by time
and date.

Alarm Log:

01: 04/19/21 10:59pm
Very Low Battery

ECODE 2751

013017

Figure 2-27. Alarm Log

“Run Log” Sub-Page

See Figure 2-28. Use this page to view a list of run occur-
rences organized by time and date.

Run Log:

01: 04/19/21
Stopped With Alarm

10:59pm

013018

Figure 2-28. Run Log

“Maintenance Log” Sub-Page

See Figure 2-29. Use this page to view a list of mainte-
nance occurrences organized by time and date.

Maintenance Log:

01:
No Log To Display

013019

Figure 2-29. Maintenance Log

“General Info” Sub-Pages

See Figure 2-30. Use page 1 to view generator status,
serial number, and run hours.

General Info
Generator:
NOT ACTIVATED
Serial No:
SERVICE UNIT
Run Hours xxx:xxh:m

013020

Figure 2-30. General Info (Page 1)
See Figure 2-31. Use page 2 to view battery condition.

Power Zone 410®@ Controller Owner’s Manual
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General Info

Battery Condition:
CHECK BATTERY

013021

Figure 2-31. General Info (Page 2)

See Figure 2-32. Use page 3 to view the currently in-
stalled versions of hardware, bootloader, firmware, and
firmware build.

General Info

Hardware Vv X.XX
Bootloader Vv X.XX
Firmware Vv XXX
Firmware Build XXXX

013022

Figure 2-32. General Info (Page 3)

See Figure 2-33. Use page 4 to view the currently in-
stalled versions of the Engine Control Unit (ECU) and
Electronically Erasable Programmable Read-only Memo-
ry (EEPROM).

General Info:
ECU Vv XXX
EEPROM Vv X

013023

Figure 2-33. General Info (Page 4)

See Figure 2-34. Use page 5 to view the currently in-
stalled versions of I/O Extender hardware and firm-ware.

General Info:

HW FwW
1/0 Ext. 1 V. xxxx XXXX
1/0 Ext. 2 V. Xxxx XXXX
1/0 Ext. 3 Vo oxxxx XXXX
1/0 Ext. 4 V  xxxx XXXX

013024

Figure 2-34. General Info (Page 5)

Alarm Screen

See Figure 2-35. The Alarm Screen contains information
for viewing only. Use the navigation arrows (@ ©) to
scroll through alarms. Press STOP () and then ENTER

(@) while on the Alarm Screen to clear all alarms
present.

FT ECODE Active Fault

A 2801 Aux Shutdown
W 2710 Ruptured Tank
M Battery Maint Due

013025

Figure 2-35. Alarm Screen (Page 1)

Modify a Page Setting

1. See Figure 2-36. Verify the desired setting is high-
lighted on the page and press the ENTER button (

@),

User Edit
Adjust Voltage
Set Language
Set Date/Time
Set Exercise

013026
Figure 2-36. Highlight Page Setting

2. See Figure 2-37. Press the ENTER button again to
highlight the value if needed. If multiple settings are
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available, continue pressing the ENTER button un-
til the desired value is highlighted.

Set Ecercise

Config Quiet Test Yes
09:00am Biweekly
Wednesday
Duration: Min
Xfer: Never

013027
Figure 2-37. Highlight Desired Value

3. Use the navigation arrows (@ @) to change the
value.

4. To confirm the change, press the ENTER button
until the previous page is displayed as shown in
Figure 2-36. To cancel the change, press the ES-

CAPE button ( @ ) until the previous page is
displayed.

Battery Charger Logic

The Power Zone 410 controller comes equipped with a
12V 5A internal battery charger. The internal battery
charger is enabled once on startup, and when the battery
voltage drops below 12.7 V for at least five seconds. The
internal charger is also enabled when an external charger
is faulted, or the battery system is incorrectly configured.
When enabled, the charger outputs as much current as
the batteries can take up to the max current for a full
charge cycle of 26 hours.

The charger is disabled after completing the charge
cycle. Additionally, the charger is disabled when the gen-
set is cranking or running, the battery voltage is less than
7 V or greater than 16 V, or if the system has been config-
ured for an external battery charger.

At the end of a full charge cycle, the internal charger per-
forms a battery health check. If the battery voltage is
measured less than 12.5 V then a charger fault is raised.
If the digital input GOT_T1 is disconnected, a Battery
Charger Missing AC fault will be raised indicating the in-
ternal charger does not have power.

There are two types of faults which can be detected when
using an external charger. The first is the fault indicated
by the digital input EXT CHARGER FAILED. This fault in-
dicates the external charger has lost power. The second
fault occurs when the external charger has power but is
not outputting current. This triggers when the battery volt-
age drops to 12.7 V while the external charge current is
below 250 mA. This condition must persist for at least
three seconds before a fault is raised. When the external
charger is in a fault state, the battery charger will revert to
the internal charger so battery charging continues.

B
Battery V:|tttae grz
System 24V System | External Charger
) - L Selec-
Configu- | Digital Input Digital Input tion
ration Setting
12V | Disconnected Connected/ 12V
Disconnected
24V Connected Connected 24V
Invalid
Configura- Connected (_Jonnected/ 12V
. Disconnected
tion
Invalid
Configura- Connected Disconnected 24V
tion
Invalid
Configura- | Disconnected Connected 24V
tion
Invalid
Configura- | Disconnected Disconnected 24V
tion

Loadshed Logic

When enabled, if the generator becomes overloaded, pri-
or to a shutdown alarm on overload, the generator will de-
crease engine speed to create a frequency drop of 3 Hz.
This will enable a Generac loadshed module to perform
it's loadshed sequence by recognizing the dip in

frequency.
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Menu Map
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Figure 2-38. Power Zone 410 Menu Map
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Input/Output and Connector Info

Section 3: Input/Output and Connector Info

Analog Inputs

Fuel Pressure/Fuel Level

0to 5V (5V supplied via 499 Q resistor on J3-15)

Default Signal Name Range/Level/Type Connection
Qil Level 010 3.3V (3.3 V supplied via 499 Q resistor) J5-16
Internal Battery Charge J10-1 V+
Voltage Monitor 0to 14 V (battery charge voltage) 1104
External Battery Charger 0to 3.3 V (external charger current) J5-17
Current
Battery Voltage Monitor 0to 35V J10-3 V+
J10-4
J3-6 (+)
Phase B Generator Current 0 to 3 A RMS (generator phase B current sense) 137 ()
Coolant Temperature 010 3.3V (3.3 V supplied via 499 Q resistor) J3-10
J3-4 (+)
Phase A Generator Current 0 to 3 A RMS (generator phase A current sense) 13-5 (-)
J8-3 line
Phase C Generator Voltage 0 to 460 V RMS (generator phase C voltage) 184 neutral
Phase B Generator Voltage 0to 460 V RMS (generator phase B voltage) J8-2line
J8-4 neutral
J8-1line
Phase A Generator Voltage 0 to 460 V RMS (generator phase A voltage) 18-4 neutral
Throttle Position 0t03.3V J2-1 signal
J2-3 return
Oil Temperature 0to0 3.3V (3.3 V supplied via 499 Q resistor) J3-10 signal
J3-11 return
J3-8 (+)
Phase C Generator Current 0 to 3 A RMS (generator phase C current sense) 13-9 ()
Phase A Utility Voltage 0 to 460 VV RMS (utility phase A voltage) J8-6line
J8-5 neutral
Phase B Utility Voltage 0 to 460 V RMS (utility phase B voltage) J8-7line
J8-5 neutral
Phase C Utility Voltage 0 to 460 VV RMS (utility phase C voltage) J8-8line
J8-5 neutral
J3-16 signal

J3-17 return

QOil Pressure

0to5V (5V supplied via 50 mA fuse on J3-12)

J3-13 signal
J3-14 return

Digital Inputs

Default Signal Name

Range/Level Connection

Coolant Level

0to 5V (switched 5V

J5-23 coolant+

clock signal) J5-24 coolant

Power Zone 410®@ Controller Owner’s Manual
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Spare/Chicago Code Oto5V J3-18
0to 5V (door closed
Theft/Door Alarm pulled to GND) J5-7
Ruptured Tank Oto5V J5-1
0to 5V (ext charger
External Charger pulled to GND) J5-8
2Wire Start 1 0to 5V (Normally Open) J5-3
. 0to 5V (Normally
2Wire Start 2 Closed) J5-4
Transfer Position 1 0 to 5 V (Generator) J5-5
Transfer Position 2 0to 5V (Utility) J5-6
- J5-19 (In)
Auxiliary Shutdown OtodV J5-20/J5-21 (Loop)
External Charger Failed Oto5V J5-22
24\ System Oto5V J5-18

Digital Outputs

Default Signal Name Range/Level Connection
. . Relay Contacts (30 V, 5

Engine Preheat (Diesel) A max) J10-9
Relay Contacts (30 V, 5

Fuel On Relay A max) J10-8
Relay Contacts (30 V, 5

Start On Relay A max) J10-7

Low Fuel Level (Diesel) Open Drain (+VBATT, 513

Dual Fuel 1 (Gaseous) 1.7 A device limited) i

High Fuel Level (Diesel) Open Drain (+VBATT, J5-14

Dual Fuel 2 (Gaseous) 1.7 A device limited) B

Drain (+VBATT,
Audible Alarm Open Drain ( © | Jos

1.7 A device limited)

Relay Contacts (30V,5 | J10-5

Spare Digital Output/Fan Out
pare =9 P A max) J10-6

Open Drain (+VBATT,

Spare Digital Output 1.7 A device limited) J10-13
. . Relay Contacts (30 V, 5

Engine Control Unit Relay A max) J10-12

Utility Transfer Relay Relay Contacts (30V.5 | 1 46

A max)

Relay Contacts (30V,5 | J10-14

Generator Transfer Relay A max) J10-15

Open Drain (+VBATT,

Throttle Drive (PWM signal) 1.7 A device limited)

J2-6
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Default Signal Name Range/Level Connection
Throttle Enable ?_‘;e: gj’ife(;xﬁg;’ J2-7
ﬁ:rt]o(r;\?\t/i,\cﬂ:/)oltage Regula- Field+ J1-4
ﬁgrt]o(n';\:;\\t/i,\(;l;/fltage Regula- Field- 12

Connector Pin Descriptions

DIGITAL/ANALOGS
J5 24 Pin Signal Board Connection Description Wire #
1 Ruptured Tank 5V pullup 567
2 2-wire (ret) GND 0
3 2-wire Start(1) 5V pullup (NO) 183
4 2-wire Start(2) 5V pullup (NC) 183A
5 Xfer Position1 5V pullup (GEN) 525
6 Xfer Position2 5V pullup (UTILITY) 524
7 Theft 5V pullup (door closed pulled to GND) A1
8 Extern Charger 5V pullup (ext charger pulled to GND) BC1
9 TriclopsYEL Open collector with 240 Q resistor 819
10 TriclopsGRN Open collector with 240 Q resistor 817
1" TriclopsRED Open collector with 240 &, resistor 818
12 Triclops+5V +5 V for Triclops with 50 mA fuse 820
13 DualFuel1/Low Fuel Lvi NG/LO_FUEL (open drain) 502
14 DualFuel2/High Fuel Lvl LP/HI_FUEL (open drain) 730
15 Qil Temp(analog) 3.3 V pullup via 499 Q resistor 523
16 Oil Level(analog) 3.3V pullup via 499 Q resistor -
17 Ext Charger Current Voltage from external charger 803
18 SYSTEM24V 5V pullup -
19 Rocker In (Auxillary Shutdown) 5V pullup on switch terminal R15
20 Rocker Loop Switch dry contact 15
21 Rocker Loop Switch dry contact 15
22 ExternalChargerFail 5V pullup 505
23 CoolantLvl(+) Switched analog input 573V
24 CoolantLvl(-) Switched analog input 573R

Power Zone 410®@ Controller Owner’s Manual
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CAN/CURRENT/ANALOGS
J3 18 Pin Signal Board Connection Description Wire #
1 Can-HlI 120 Q between CAN HI & CAN LO 743
2 Can-LO 120 Q between CAN HI & CAN LO 744
3 Can-Shield - SHLD
4 CurrentA(+) - 398A
5 CurrentA(-) - 399A
6 CurrentB(+) - 399B
7 CurrentB(-) - 399B
8 CurrentC(+) - 398C
9 CurrentC(-) - 399C
10 CoolantTemp(analog) max input 3.3 V 68V
11 CoolantTemp(ret) - 68R
12 Qil Pressure(+5V) Fused for 50 mA 69V
13 Oil Pressure(analog) max input 5.0 V 69S
14 Oil Pressure(ret) - 69R
15 FuelPressure/Level(+5) +5V through 499 Q resistor 590
16 FuelPressure/Level(signal) Feedback from pot or switch 575
17 FuelPressure/Level(ret) - 591
18 Spare DigIn/Chicago Code 5V pullup 735
USER
J9 8 Pin Signal Board Connection Description Wire #
1 E-Stop 12V Dry contact -
2 E-Stop In Dry contact -
3 KeyswitchPresent(in) 5V pullup -
4 KeyswitchPresent(gnd) - -
5 +12V Alarm - -
6 Audible Alarm Open drain -
7 Keyswitch(1) 5V pullup -
8 Keyswitch(2) 5V pullup -
POWER/RELAYS
J10 16 Pin Signal Board Connection Description Wire #
1 +12VBatt On board 7.5 Amp fuse SPLICE 4
2 +12VBatt On board 7.5 Amp fuse SPLICE 4
3 +VBatt Externally fuse for 10 A SPLICE 11
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J10 16 Pin Signal Board Connection Description Wire #

4 GND - GND

5 Alm Relay Alarm relay contact SPLICE 2

6 Alm Relay Alarm relay contact AHC-1

7 Start Relay Relay contact connected to +VBATT C01-4

8 Fuel Relay Relay contact connected to +VBATT CO1-6

9 Enrichment/Preheat Relay contact connected to +VBATT, 5 A fuse 150

10 Analog Out(signal) - -

11 Analog Out(ret) - -

12 ECU On Relay contact connected to +VBATT, 5 A fuse 395A

13 Spare DigOut/Fan Out Open drain 244

14 Xfer(12V) - 194

15 Xfer Drive/AMF(1) - 23A

16 AMF(2) Relay contact pulls to GND 23B
THROTTLE

J2 10 Pin Signal Board Connection Description Wire #

1 Position Signal Analog input 766

2 Position 3V3 Filtered +3.3V 765

3 Position Ret Filtered GND 767

4 - - -

5 Speed(12V) +12 V supply -

6 Throttle PWM Open drain 769

8 - - -

9 Speed(ret) - -

10 Speed(signal) Speed input signal -
COMMS1

J6 8 Pin Signal Board Connection Description Wire #

1 GND (filtered comms) - -

2 GND - SHLD

3 +12VBATT - -

4 GND (filtered comms) - SHLD

5 RS4851_N Standard RS-485 391

6 RS4851_P Standard RS-485 390

7 RS232-RX2 Standard RS-232 -

8 RS232-TX2 Standard RS-232 -
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COMMS2

J4 8 Pin Signal Board Connection Description Wire #

1 GND (filtered comms) - -

2 GND - SHLD

3 +12VBATT - -

4 GND (filtered comms) - SHLD

5 RS4852_N Standard RS-485 391B

6 RS4852_P Standard RS-485 390B

7 RS232-RX4 Standard RS-232 387

8 RS232-TX4 Standard RS-232 388
AVR

J14Pin Signal Board Connection Description Wire #

1 DPE1 - 2

2 FIELD(-) - 1

3 DPE2 - 6

4 FIELD(+) - 4
uUsB

J1116 Pin Signal Board Connection Description Wire #

1 VBUS Switch +5V VBUS -

2 USB D(-) - -

3 USB D(+) - _

4 GND - -

5 Shield - -

6 Shield - -
VOLTAGES

J8 8 Pin Signal Board Connection Description Wire #

1 GEN A - S1

2 GEN B - S2

3 GENC - S3

4 GEN Neutral - 0

5 UTIL Neutral - TOO

6 UTIL A - T

7 UTILB - T2

8 UTILC - T3
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CHARGER
J7 2 Pin Signal Board Connection Description Wire #
1 HOT Do not connect if ext charger used L1
2 Neutral Do not connect if ext charger used NEU
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Internal Alarms/Warnings

Section 4: Internal Alarms/Warnings

Alarm Displays and Descriptions

NOTE: Some of the alarms and warnings listed below
may be engine or displacement of fuel related issues.

Alarm/

E-Code Displayed Alarm Warning Description
Emissions/Airfuel 02 sensor stuck open/closed
134 DTC w DTC logged in eeprom. Warning will clear after engine runs with no DTC
codes three times.
Invalid VCODE . .
500 Configuration A Invalid Voltage Code setting
Missing Config - ) . )
501 VCODE A Configuration Not Set - VCODE
Missing Config - ) .
502 Parameter Group A Configuration Not Set - Parameter Group
503 Missir?g Config - A Configuration Not Set - Exercise
Exercise
Missing Config - ) .
504 Fuel Type A Configuration Not Set - Fuel Type
505 Missing Config - A Diesel: Configuration Not Set - GOV CODE Gaseous: Configuration Not
Governor Set- GOV CODE, EMISSIONS CODE
506 Configuration A Alarm Voltage configuration set in controller does not match voltage config-
Mismatch uration for installed Voltage Configuration Cartridge (VCC).
1000 Controller Fault A The system has experienced an internal fault. Contact an IASD.
Watchd Watchdog Timout—An internal watchdog timeout occurred. Controller will
1005 yatchdog A reboot and transition to the same key state it was previously in and resume
Timeout )
operation.
An Exception Occured—Controller will reboot and transition to the same
1006 Controller Fault A key state it was in before and resume operation.
1007 Controller Fault A An Internal Error Occurred—Controller will reboot and transition to the
ontrofler au same key state it was in before and resume operation.
Default—Engine/Starter Problem
The default for overcrank alarm, because of the nature of cranking there is
1100 Overcrank A S .
almost no insight into the cause of an overcrank alarm with the current
sensors.
Prolonged
1200 Overspeed A Over 72 Hz for 3 seconds.
Instantaneous—Over 75 Hz for 1 second.
1205 Overspeed A Possible causes: broken stepper wire.
1208 Overspeed A Frequency (DPE measured) > 20% of target frequency for 5 seconds.
Occurred while running—DefaultThe default extended alarm for low oil
1300 Low Oil Pressure A pressure.
Check the oil level.
1301 Low Oil Pressure w Check the oil level.
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Alarm/

E-Code Displayed Alarm Warning Description
Air Flow Impeded / Flow Issue—Check the inlet/outlet for debris. Coolant
1400 High Temperature A temp greater than 246 °F (119 °C) for 1 second. Check coolant sensor cir-
cuit for correct operation.
1403 Engine Coolant W High Coolant Temp—Data valid but above normal operating range; least
Temperature severe level
1404 Engine Coolant " Low Coolant Temp—Data valid but below normal operating range; least
Temperature severe level
Engine Coolant i(s:orﬁl:nr:tn;emp Sensor is not reporting any change in value even when unit
1405 Temperature Sen- w The reported value is also stuck at minimum, indicating sensor is wiring is
sor Open
stuck open.
No Pulse during Cranking
RPM sensor loss, no tooth pulses sensed for 75 consecutive milliseconds
1518 RPM Sensor A while starter active.
Possible causes: starter circuit issue, RPM sensor
Missing Pulses during Running
1521 RPM Sensor A While running, no tooth pulses for 75 consecutive milliseconds.
Possible causes: RPM sensor alignment, low battery
1522 RPM Sensor A After cran!< command, RPM and DPE frequency both read 0. Possible
cause - failed motor.
1523 RPM Sensor A After_crank commapd flywheel teeth count and DPE fregency both read 0.
Possible cause - failed motor.
Fault conditions:
*  When Overcurrent PID Control is not active, Flywheel sense is not
valid, DPE frequency is valid & RPM from DPE frequency & Flywheel
RPM differ by 100 rpm or more for 300 ms.
1524 RPM Sensor A ] ]
*  When Overcurrent PID Control is not active & both Flywheel sense,
DPE frequency are not valid for 300 ms.
*  When Overcurrent PID Control is active & Flywheel sense is not valid
for 40 ms.
Unit Overloaded or Fuel System issue <83.3% speed (60 Hz) or <66.6%
speed (50 Hz) for 30 seconds.
1600 Underspeed A Unit is overloaded slowing engine speed.
Possible cause: highly inductive loads, actuator, or fuel supply.
1800 Overvoltage A Prolonged three seconds of over 10% above nominal.
1801 Overvoltage A Instgntaneous—Set by an instantaneous measurement 30% over
nominal.
Prolonged
1900 Undervoltage A Undervoltage; Generator voltage below 80% of nominal for 10+ seconds.
Instantaneous
1901 Undervoltage A Generator voltage less than 15V. Hold off time of two seconds.
Both Zero Crosses missing
Undervoltage due to faulty excitation winding, or zero cross circuit, or circuit
1902 Undervoltage A in general. Both zero crosses must be missing for 1.5 seconds.
Possible cause: loose wiring, field boost hardware failure
Single Zero Cross missing
1906 Undervoltage A Undervoltage due to faulty excitation winding, or zero cross circuit, or circuit
in general. One zero cross missing for greater than 1.5 seconds.
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Alarm/

E-Code Displayed Alarm Warning Description
Possible cause: field boost hardware failure.
After resuming from a loadshed event (i.e., generator is commanded at full
1907 Undervoltage A speed again), still undervoltage because of overload condition.
2000 Traps_fer Switch A Transfer Switch Position—Both Gen and Utility stuck open.
Position Error
2001 Trarlns_fer Switch A Transfer Switch Position—Both Gen and Utility stuck closed.
Position Error
2002 Traps_fer Switch A Transfer Switch Position—Gen stuck closed/Utility stuck open.
Position Error
2003 Trapgfer Switch A Transfer Switch Position—Gen stuck open/Utility stuck closed.
Position Error
2060 3 Wire Switch Po- A | 3 wire Start NO NC switches are not in desired position.
sition Error
2070 Keypad Missing A Keypad is missing.
2098 Wire Error A Miswired—Generator Xfer Enabled Output has been miswired.
2099 Wire Error A Miswired—Incorrect DC AC wiring hook up.
Overload Remove Overload CT's (2 Alternator Output Current Transformers) Output current
2100 A measured value is above threshold.
Load . -
Possible cause: Overload.
Overload Remove Overload (DPE Style Field Current Method)
2101 A Field Current measured value is above threshold.
Load . )
Possible cause: overload
2109 Ground Fault A Ground + Neutral Current is above threshold.
Overload When current exceeds 150% of rated current (most likely because of P-P
2111 A or P-N short), control PID tries to prevent the unit from stalling by running at
Overcurrent
300% rated current load.
2112 Overload 12T A 12T basgd Fietectlon - gen output current above rated limit accumulates to
300% within 11 seconds
Stuck Open
2501 Bosch A Command and position feedback not matching or taking too much time to
osc achieve. Governor in open position for greater than one second.
Possible causes: governor wire loose, governor module
Stuck Closed
Command and position feedback not matching or taking too much time to
2502 Bosch A achieve. Governor in closed position (commanded otherwise) for greater
than one second.
Possible cause: governor wire loose, governor module
Problem with CANbus interface. There is a 1 second holdoff on startup. If
2670 CAN Bus A no message received for 1 second, alarm activated.
2674 12/24V Battery W Dealer Config and the Digital Input for confirming a 12/24 V Battery Type
Config Error system mismatch.
2675 I/O Ext. 1 Loss of W No response from I/O Extender for 3 seconds after a hold-off duration of 30
Comm seconds.
2676 1/0 Ext. 2 Loss of W No response from I/O Extender for 3 seconds after a hold-off duration of 30

Comm

seconds.
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Alarm/

E-Code Displayed Alarm Warning Description
2677 I/O Ext. 3 Loss of W No response from I/O Extender for 3 seconds after a hold-off duration of 30
Comm seconds.
2678 1/0 Ext. 4 Loss of W No response from I/O Extender for 3 seconds after a hold-off duration of 30
Comm seconds.
External Charger External Charger is enabled and the External Charger Fail digital input is
2679 ; w
Failure True for 3 seconds.
Low fuel level is triggered when the low fuel switch is triggered for 1 minute.
2680 Low Fuel Level w The sensor triggers at 20% fuel remaining.
2681 Extremely Low A Fuel Level is less than 10%.
Fuel Level
2682 Diesel High Fuel W | Fuel Level above 90% full
Level
2683 External Warning - W System detected a common warning indicator true for 1 second from one of
1 the configured external source I/O Extender.
2684 External Warning - " System detected a common warning indicator true for 1 second from one of
2 the configured external source I/O Extender.
Fluid Basin Fluid basin overfill indicator is true for 1 second from one of the configured
2685 ' w
Overfill external source 1/0 Extender.
2686 Fluid Basin W Fluid basin missing indicator is true for 5 seconds from one of the config-
Missing ured external source I/O Extender.
MLCB Aux - - . .
2687 Contact w Main line circuit breaker (MLCB) is open or tripped
Enclosure Damp-
2688 er Actuator is A Enclosure damper actuator is stuck
stuck
Fluid detected in
2689 tertiary A Fluid detected in tertiary containment.
containment
Low Fuel Low fuel pressure is triggered when the switch is active. The switch is de-
2690 owFue w signed to trigger when pressure falls below 5.2 in H20 +/- 0.4 in (below
Pressure .
0.19 psi).
2710 Ruptured Tank A The system detected fuel in the outer basin tank and has triggered the
alarm.
2720 Low Coolant A Low coolant digital input detected low coolant for greater than 5 seconds.
2725 High Oil A Triggers when oil temperature is > 320 °F (160 °C) while the engine is run-
Temperature ning. Has a 10 second hold-off.
2735 Low Oil Level A Triggers when oil level is below limit, detected after a 60 sec hold-off since
startup.
Engine type specific (emissions certified gas units). If an O2 sensor exists
. and is faulted (O2 sensor stuck open/closed) for 90 seconds, this will trigger
2740 Check Engine w as an emissions failure. This warning will clear after engine runs with no O2
sensor faults (stuck open/closed) for 4 minutes.
2745 Lid Open/Theft w Lid or door is open.
Alarm
2746 SPI Flash Abuse W Controller wrote to the SPI Flash more than 500 times in less than 4

minutes.
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Alarm/

E-Code Displayed Alarm Warning Description
2747 Test Warning W Tgst Warning - can be triggered by writing "1" to Modbus reg 1625. Warning
will auto-clear after 60 seconds.
2750 Low Battery W Low battery voltage is less than 12.1VDC for 1 minute.
The system detected battery voltage level < 9.0 for 60 seconds and has
2751 Very Low Battery A triggered the alarm.
Battery is >16V or charge current is >600 mA at end of 18 hour charge
2760 Battery Problem w cycle, which is started after battery voltage falls to <12.5V or the controller
is initially powered. This indicates battery may be bad.
2770 Charger Warning w Battery voltage is above 16.1V.
Charger Missing During charging, AC input to battery charger missing for greater than 5
2780 w -
AC minutes.
2790 SEEPROM Abuse W antroller wrote to the EEPROM more than 500 times in less than 4
minutes.
Config EEPROM )
2793 CRC Mismatch w Config computed CRC unequal to stored EEPROM CRC.
2800 ESTOP Pressed/ A The system detected the E-Stop button was pressed and shutdown. E-Stop
AUX Shutdown can also be set for AUX shutdown.
Auxili The system detected an auxiliary shutdown or onboard rocker switch on
2801 SEXItcljary A Power Zone 410 front panel button was pressed and prompted a shutdown.
utdown Shutdown detected when pressed for greater than 300 ms
2802 External Common A System detected a common shutdown alarm indicator true for 1 second
Alarm - 1 from one of the configured I/O Extender modules.
2803 External Common A System detected a common shutdown alarm indicator true for 1 second
Alarm - 2 from one of the configured I/O Extender modules.
2804 External Common A System detected a common shutdown alarm indicator true for 1 second
Alarm - 3 from one of the configured I/O Extender modules.
3000 ECU Faulted A Hardware Match Error — Alarm SPN/FMI not supported by Genset
Controller.
Speed Match Error — Speed Command Mismatch - ECU not running at
3001 ECU Faulted A commanded speed.
Fuel Match Error — Fuel Command Mismatch - ECU not operating on the
3002 ECU Faulted A commanded Fuel Type.
ECU shutdown — ECU initiated Emergency Shutdown but no DTC re-
3003 ECU Faulted A ceived by Controller.
3015 ECU Faulted W Hardware Match Error — Warning SPN/FMI not supported by Genset
Controller.
Engine Throttle Throttle Body Air — Data valid but above normal operating range; high
3100 " A
Valve 1 Position 1 severe level.
Engine Throttle Throttle Body Air — Data valid but above normal operating range; high
3101 " A
Valve 1 Position 1 severe level.
Engine Throttle . I . .
3102 " A Throttle Body Air — Data erratic, intermittent, or incorrect.
Valve 1 Position 1
3103 Engine Throttle A Throttle Body Air — Voltage above normal range; shorted to high source.

Valve 1 Position 1
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Alarm/

E-Code Displayed Alarm Warning Description
3104 Engine Throttle A Throttle Body Air — Voltage below normal range; shorted to low source;
Valve 1 Position 1 open circuit.
3107 Engine Throttle A Throttle Body Air — Mechanical system not responding correctly.
Valve 1 Position 1
Engine Throttle Throttle Body Air — Data valid but above normal operating range; least
3115 " W
Valve 1 Position 1 severe level.
Engine Throttle Throttle Body Air — Data valid but above normal operating range; least
3117 " w
Valve 1 Position 1 severe level.
3200 Engine Fuel Deliv- A High Fuel Pressure — Data valid but above normal operating range; high
ery Pressure severe level.
3201 Engine Fuel Deliv- A Low Fuel Pressure — Data valid but above normal operating range; high
ery Pressure severe level.
Engine Fuel Deliv- L . .
3202 ery Pressure A Fuel Pressure Fault — Data erratic, intermittent, or incorrect.
3203 Engine Fuel Deliv- A Fuel Pressure Fault — Voltage above normal range; shorted to high
ery Pressure source.
3004 Engine Fuel Deliv- A Fuel Pressure Fault — Voltage below normal range; shorted to low
ery Pressure source; open circuit.
3215 Engine Fuel Deliv- " High Fuel Pressure — Data valid but above normal operating range; least
ery Pressure severe level.
3017 Engine Fuel Deliv- " Low Fuel Pressure — Data valid but below normal operating range; least
ery Pressure severe level.
3300 Engine Oil A High Oil Pressure — Data valid but above normal operating range; high
Pressure severe level.
3301 Engine Oil A Low Oil Pressure — Data valid but below normal operating range; high se-
Pressure vere level.
3302 Engine Ol A Oil Pressure Fault — Data erratic, intermittent, or incorrect.
Pressure
3303 Engine Oil A Oil Pressure Fault — Voltage above normal range; shorted to high
Pressure source.
3304 Engine Oil A Oil Pressure Fault — Voltage below normal range; shorted to low source;
Pressure open circuit.
3315 Engine Oil W High Oil Pressure — Data valid but above normal operating range; least
Pressure severe level.
3317 Engine Oil W High Oil Pressure — Data valid but below normal operating range; least
Pressure severe level.
Engine Intake High MAP — Data valid but above normal operating range; high severe
3400 Manifold #1 A 9 perating range, hig
level.
Pressure
Engine Intake Low MAP — Data valid but below normal operating range; high severe
3401 Manifold #1 A ’
level.
Pressure
Engine Intake
3402 Manifold #1 A MAP Fault — Data erratic, intermittent, or incorrect.
Pressure
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Alarm/

E-Code Displayed Alarm Warning Description
Engine Intake
3403 Manifold #1 A MAP Fault — Voltage above normal range; shorted to high source.
Pressure
Engine Intake . .
3404 Manifold #1 A (Illiléllj’itFault — Voltage below normal range; shorted to low source; open
Pressure '
Engine Intake . . . .
3415 Manifold #1 W II-ellvgell1 MAP — Data valid but above normal operating range; least severe
Pressure ’
Engine Intake . . .
3417 Manifold #1 W :::,g MAP — Data valid but below normal operating range; least severe
Pressure ’
Engine Intake . . . -
3500 Manifold 1 A \I;I;?:Igl\l;gr Temp — Data valid but above normal operating range; high se-
Temperature )
Engine Intake . . -
3501 Manifold 1 A Lorw IMAIT Temp — Data valid but below normal operating range; high se-
Temperature vere level.
Engine Intake
3502 Manifold 1 A MAP Temp Fault — Data erratic, intermittent, or incorrect.
Temperature
Engine Intake
3503 Manifold 1 A MAP Temp Fault — Voltage above normal range; shorted to high source.
Temperature
Engme Intake MAP Temp Fault — Voltage below normal range; shorted to low source;
3504 Manifold 1 A open circuit
Temperature )
Engine Intake . . . )
3515 Manifold 1 W Heng:lgllgr Temp — Data valid but above normal operating range; least se-
Temperature v vel.
Engine Intake . . .
3517 Manifold 1 W Lorv; :\e’:\?eT Temp — Data valid but below normal operating range; least se-
Temperature ve )
Engine Air Filter 1 - . . s !
3600 Differential A \?:rzc;:\g:r Filter — Data valid but above normal operating range; high se
Pressure ’
Engine Air Filter 1 - . . - )
3601 Differential A \C/;:rzclle(v,gllr Filter — Data valid but below normal operating range; high se
Pressure ’
Engine Air Filter 1
3602 Differential A Air Filter Sensor Fault — Data erratic, intermittent, or incorrect.
Pressure
Engine Air Filter 1 - . .
3603 Differential A ;;\;L::Cl(later Sensor Fault — Voltage above normal range; shorted to high
Pressure ’
Engine Air Filter 1 — .
. ) Air Filter Sensor Fault — Voltage below normal range; shorted to low
3604 Differential A source; open circuit.
Pressure
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Alarm/

E-Code Displayed Alarm Warning Description
Engine Air Filter 1 — . . .
3615 Differential W Check Air Filter — Data valid but above normal operating range; least se-
vere level.
Pressure
Engine Air Filter 1 - . . .
3617 Differential W Check Air Filter — Data valid but below normal operating range; least se-
vere level.
Pressure
3700 Engine Coolant A High Coolant Temp — Data valid but above normal operating range; high
Temperature severe level.
3701 Engine Coolant A Low Coolant Temp — Data valid but below normal operating range; high
Temperature severe level.
3702 Engine Coolant A Coolant Temp Fault — Data erratic, intermittent, or incorrect
Temperature P ’ ’ ’
3703 Engine Coolant A Coolant Temp Fault — Voltage above normal range; shorted to high
Temperature source.
3704 Engine Coolant A Coolant Temp Fault — Voltage below normal range; shorted to low
Temperature source; open circuit.
3715 Engine Coolant W High Coolant Temp — Data valid but above normal operating range; least
Temperature severe level.
3717 Engine Coolant " Low Coolant Temp — Data valid but below normal operating range; least
Temperature severe level.
3803 Battery Potential / A High Battery Voltage — Voltage above normal range; shorted to high
Power Input 1 source.
3804 Battery Potential / A Low Battery Voltage — Voltage below normal range; shorted to low
Power Input 1 source; open circuit.
Engine Oil Tem- High Oil Temp — Data valid but above normal operating range; high se-
3900 A
perature 1 vere level.
Engine Oil Tem- Low Oil Temp — Data valid but above normal operating range; high se-
3901 A
perature 1 vere level.
Engine Oil Tem- Oil Temp Fault — Data valid but below normal operating range; high se-
3902 A
perature 1 vere level.
Engine Oil Tem- . I . .
3903 perature 1 A Oil Temp Fault — Data erratic, intermittent, or incorrect.
Engine Oil Tem- . . .
3904 A Oil Temp Fault — Voltage above normal range; shorted to high source.
perature 1
3915 Engine Oil Tem- " High Oil Temp — Voltage below normal range; shorted to low source;
perature 1 open circuit.
Engine Oil Tem- High Oil Temp — Data valid but below normal operating range; least se-
3917 w
perature 1 vere level.
Engine Fuel Shut- Fuel System Fault — Voltage above normal range; shorted to high
4003 A
off 1 Control source.
4004 Engine Fuel Shut- A Fuel System Fault — Voltage below normal range; shorted to low source;
off 1 Control open circuit.
4100 Engine Position A Crankshaft Sensor Fault — Data valid but above normal operating range;

Sensor

high severe level.
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Alarm/

E-Code Displayed Alarm Warning Description
4101 Engine Position A Crankshaft Sensor Fault — Data valid but below normal operating range;
Sensor high severe level.
4102 ggg;noi Position A Crankshaft Sensor Fault — Data erratic, intermittent, or incorrect.
4103 Engine Position A Crankshaft Sensor Fault — Voltage above normal range; shorted to high
Sensor source.
4104 Engine Position A Crankshaft Sensor Fault — Voltage below normal range; shorted to low
Sensor source; open circulit.
4200 Engine Timing A Crankshaft Sensor Fault — Data valid but above normal operating range;
Sensor high severe level.
4201 Engine Timing A Crankshaft Sensor Fault — Data valid but below normal operating range;
Sensor high severe level.
4202 gggisnoer Timing A Crankshaft Sensor Fault — Data erratic, intermittent, or incorrect.
4203 Engine Timing A Crankshaft Sensor Fault — Voltage above normal range; shorted to high
Sensor source.
4204 Engine Timing A Crankshaft Sensor Fault — Voltage below normal range; shorted to low
Sensor source; open circuit
4300 02 Sensor A Check 02 Sensor — Data valid but above normal operating range; high
severe level.
4301 02 Sensor A Check 02 Sensor — Data valid but below normal operating range; high
severe level.
4302 02 Sensor A Check 02 Sensor — Data erratic, intermittent, or incorrect.
4303 02 Sensor A Check 02 Sensor — Voltage above normal range; shorted to high source.
Check 02 Sensor — Voltage below normal range; shorted to low source;
4304 02 Sensor A open circuit.
4315 02 Sensor W Check 02 Sensor — Data valid but above normal operating range; least
severe level.
4317 02 Sensor W Check 02 Sensor — Data valid but below normal operating range; least
severe level.
. Engine Knock Sensor Fault — Data valid but above normal operating
4400 Engine Knock 1 A range; high severe level.
4401 Engine Knock 1 A Engm.e Knock Sensor Fault — Data valid but below normal operating
range; high severe level.
4402 Engine Knock 1 A Engine Knock Sensor Fault — Data erratic, intermittent, or incorrect.
. Engine Knock Sensor Fault — Voltage above normal range; shorted to
4403 Engine Knock 1 A high source.
4404 Engine Knock 1 A Engine Kn.ock Sepsor Fault — Voltage below normal range; shorted to
low source; open circuit.
4415 Engine Knock 1 W Engine Knock Sensor — Data valid but above normal operating range;
least severe level.
4417 Engine Knock 1 W Engine Knock Sensor — Data valid but below normal operating range;

least severe level.
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Alarm/

E-Code Displayed Alarm Warning Description
4502 Eg}c:i;e Ignition A Ignition Coil 1 Fault — Data erratic, intermittent, or incorrect.
Engine Ignition Ignition Coil 1 Fault — Voltage above normal range; shorted to high
4503 ; A
Coil #1 source.
4504 Engine Ignition A Ignition Coil 1 Fault — Voltage below normal range; shorted to low
Coil #1 source; open circulit.
4507 (E;gﬁi;ET Ignition A Ignition Coil 1 Fault — Mechanical system not responding correctly.
4602 Egﬁi;g Ignition A Ignition Coil 2 Fault — Data erratic, intermittent, or incorrect.
Engine Ignition Ignition Coil 2 Fault — Voltage above normal range; shorted to high
4603 ; A
Coil #2 source.
4604 Engine Ignition A Ignition Coil 2 Fault — Voltage below normal range; shorted to low
Coil #2 source; open circulit.
4607 Egﬁigg Ignition A Ignition Coil 2 Fault — Mechanical system not responding correctly.
4702 (E;Zﬁi;g Ignition A Ignition Coil 3 Fault — Data erratic, intermittent, or incorrect.
Engine Ignition Ignition Coil 3 Fault — Voltage above normal range; shorted to high
4703 ; A
Coil #3 source.
4704 Engine Ignition A Ignition Coil 3 Fault — Voltage below normal range; shorted to low
Coil #3 source; open circulit.
4707 Egﬁi;g Ignition A Ignition Coil 3 Fault — Mechanical system not responding correctly.
4802 Egﬁigz Ignition A Ignition Coil 4 Fault — Data erratic, intermittent, or incorrect.
Engine Ignition Ignition Coil 4 Fault — Voltage above normal range; shorted to high
4803 ; A
Coil #4 source.
4804 Engine Ignition A Ignition Coil 4 Fault — Voltage below normal range; shorted to low
Coil #4 source; open circuit.
4807 Egﬁigi Ignition A Ignition Coil 4 Fault — Mechanical system not responding correctly.
Engine Fuel Valve Fuel Mixer — Data valid but above normal operating range; high severe
4900 o A
1 Position level.
4901 Engine Fuel Valve A Fuel Mixer — Data valid but below normal operating range; high severe
1 Position level.
4902 Engin.e' Fuel Valve A Fuel Mixer — Data erratic, intermittent, or incorrect.
1 Position
4903 Enging_ Fuel Valve A Fuel Mixer — Voltage above normal range; shorted to high source.
1 Position
Engine Fuel Valve Fuel Mixer — Voltage below normal range; shorted to low source; open
4904 o A o
1 Position circuit.
4907 Engin.e' Fuel Valve A Fuel Mixer — Mechanical system not responding correctly.
1 Position
4915 Engine Fuel Valve W Fuel Mixer — Data valid but above normal operating range; least severe

1 Position

level.
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. Alarm/ o

E-Code Displayed Alarm Warning Description

Engine Fuel Valve Fuel Mixer — Data valid but below normal operating range; least severe
4917 o w

1 Position level.

Engine Charge Air . .
5003 Cooler 1 Bypass A CAC — Voltage above normal range; shorted to high source.

Engine Charge Air . . -
5004 Cooler 1 Bypass A CAC — Voltage below normal range; shorted to low source; open circuit.
5100 Engine Speed A Esglll High — Data valid but above normal operating range; high severe
5101 Engine Speed A 2521' Low — Data valid but below normal operating range; high severe
5102 Engine Speed A RPM Fault — Data erratic, intermittent, or incorrect.
5107 Engine Speed A RPM Fault — Mechanical system not responding correctly.
5115 Engine Speed W 2521' High — Data valid but above normal operating range; least severe
5117 Engine Speed W II:CZI Low — Data valid but below normal operating range; least severe

High Manifold In- . . . . .
7620 take Temp A The Manifold inlet temperature reached its maximum threshold limit.

Power Zone 410 Service Tool

Additional interfacing for configuration and setup is avail-
able to an IASD using the Power Zone 410 Service Tool.
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Ground Fault Indication (If Equipped)

Section 5: Ground Fault Indication (If Equipped)

Introduction

This section describes the Ground Fault Indication (GFI)
feature. ¥ To enable this feature, contact an IASD.

Power Zone 410 generators have CTs on all phases to
provide phase current measurements. This data is used
to calculate system current, powers, and power factor
(PF). The new feature of indicating large ground fault cur-
rents will use data from the existing CTs to compute the
current going to both ground and neutral. This value will
be compared to the customer-defined threshold and will
indicate when threshold is exceeded for a customer-de-
fined delay time.

Requirements

*  GFl function is an optional function and needs to be
ordered with the system requirement.

*  ONLY available to three-phase units.
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