





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8. Click on Bias Control Settings then AVR Bias Control Settings in the Settings Explorer. If using the
DGC-2020 only, select Contact as the bias control output type. Then select either Continuous or
Proportional as the bias control output type.

If using the DGC-2020 in conjunction with an LSM-2020, you may choose to select Analog as the
bias control output type. If this is chosen, you will also be required to enter gains and loop gains of
the voltage PID controller. These settings may have to be adjusted to achieve the desired response
from the voltage regulator. Controller tuning procedures may be found in Appendix C, Tuning PID

Settings. See Figure 7-46.

Front Panel Navigation Path: SETTINGS > BIAS CONTROL > AVR BIAS CONTROL

Figure 7-46. Settings Explorer, Bias Control Settings, AVR Bias Control Settings Screen

9. Next, click on the Governor Bias Control Settings screen. The parameters for the governor bias control
are similar to those of the AVR bias control, and are set in a similar manner. Follow the same steps as
for the AVR bias control setup. See Figure 7-47.

Front Panel Navigation Path: SETTINGS > BIAS CONTROL > GOV BIAS CONTROL

Governor Bias Control Setiings

Bias Control Output Type

Bias Control Contact Type

Continuous -

Correction Pulse Width (s)

Correction Pulse Interval (=)

Speed
Kp Proporticnal Gain Trim Enable
1.000 Enable

Ki Integral Gain Trim Deadband (Hz)
0.100 0.10

Kd Derivative Gain Speed Trim Setpoint (Hz)
Td Derivative Filter Constant Remote Speed Bias

00 None

Remote Speed Bias (%)

0.100 2.00

KW
Load Control Enabled

Load Share Interface

Kp Proportional Gain
1.000

Ki Integral Gain
0.100

Kd Derivative Gain
Td Derivative Filter Constant

Kg Loop Gain
0.100
Parallel To Mains Gain

1.000

Droop Percentage (%) Breaker Open Setpoint (%)
0.000 0.0
Speed Droop Gain

1.000

Ramp Rate (%/s)

200

Ramp Overshoot Reduction (%)

0

Base Load Level (%)

0.0

Base Load Level Source

User Setting -

Baseload Analog Max (%)
100.0

Baseload Analog Min ()
0.0

Figure 7-47. Settings Explorer, Bias Control Settings, Governor Bias Control Settings Screen

10. If using the LSM-2020 to control the voltage regulator with an analog signal, click on Multigen
Management and then AVR Output. On this screen, you must select the bias output parameters and

levels as required by your voltage regulator. See Figure 7-48.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > AVR ANALOG OUTPUT

9400200891 Rev A

DGC-2020 Setup

7-43




AVR Output

Output Type

| Voltage - |
Response

| Increasing - |

Min Output Current (md)
Max Output Current (md)
20.00

Min Output Voltage (V)
-10.00

Max Output Voltage (V)
10.00

Figure 7-48. Settings Explorer, Multigen Management, AVR Output Screen

Settings should be entered for each of the following parameters when appropriate:
a. Output Type - Select whether the AVR bias signal should be Voltage or Current.

b. Response - Select Increasing or Decreasing. Increasing should be selected if an increase in
the output parameter results in an increase of generator output voltage.

c. Min Output Current (mA) and Max Output Current (mA) - If the Output Type is Current, these
parameters must be configured. Set the minimum and maximum current to a range equal to
the voltage bias input range for the voltage regulator. The range on these parameters is 4 ma
to 20 ma.

d. Min Output Voltage (V) and Max Output Voltage (V) - If the Output Type is Voltage, these
parameters must be configured. Set the minimum and maximum voltage to a range equal to
the voltage bias input range for the voltage regulator. The range on these parameters is —-10V
to +10V.

11. Next click on Governor Output and select the appropriate bias output parameters as required by the
speed governor. These parameters are identical to those of the AVR output, and should be set in a
similar manner. See Figure 7-49.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > GOV ANALOG OUTPUT

Governor Output

QOutput Type

| Voltage - |
Response

| Increasing - |

Min Output Current (mA)
Maoc Output Current (mA)
20.00

Min Qutput YVoltage (V)
-10.00

Max Output Voltage (V)
10.00

Figure 7-49. Settings Explorer, Multigen Management, Governor Output Screen

12. Set up programmable logic to allow the DGC-2020 to synchronize the generator and close the
generator breaker. In the BESTlogicPlus Programmable Logic, click on the Elements tab and drag the
Gen Breaker element into your main logic. See Figure 7-50.
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Figure 7-50. Settings Explorer, BESTlogicPlus Programmable Logic (Step 12)

13. Next, click on the I/O tab, drag the inputs assigned in step 3 above to the main logic, and connect them
to the appropriate input or output of the Generator Breaker block. Note the “Open Gen Breaker” and
“Close Gen Breaker” are inputs to the generator breaker block, and are used to request a breaker open
or close through contact inputs. The “Gen 52 Open” and “Gen 52 Close” are outputs from the DGC-
2020 to the physical breaker. The DGC-2020 opens or closes the generator breaker through these
control signals. See Figure 7-51.
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Figure 7-51. Settings Explorer, BESTlogicPlus Programmable Logic (Step 13)
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14. If using the LSM-2020 to bias the voltage regulator and governor, no further setup is necessary. If using
contact outputs, the output contacts should be set up to drive these functions. In the programmable
logic, click on the Elements tab. Locate and drag the Governor and AVR logic blocks into the main
logic. See Figure 7-52.

| /5 BESTCOMSPIUs® - [D

1B File Communication Tools Window Help - F X i
View = | [5 Open File @F Connect Q;j Preview Metering [ ] Export Metering Options > | Send Settings I
Settings Explorer 1 X AVR Bias Control Settings I/ Govemor Bias Control Settings }/ Govemar Qutput I/AVF{Oanut /VBESTIog'c"'PIus Programmabl ... ¥ X l
[=- DGC-2020 s
- General Settings Logic Library = Protection ~ Options Save | &) | OB ¥ 1 “i) " | Clear Offline Simulator il
- Communications
Elements o ox il i ) i o o o
- 5ysterm Paramaters eme _ & /7 ) main Logic |8 Physical outputs |5 Remote outputs |5 LCR utputs |
- Programmable Inputs -
~ Programmable Qutputs +w ‘ ks« ‘ Input - IN13 B
- Configurable Protection e GENERK Output - OUTE
Al Confi ti ,—D( Breaker O
arm Lontiguration o =1 » Status Opgn pen
Generator Protection Input - IN9 =
Breaker Management EI
Bias Control Settings s — Open Gen P Open Close Output - OUTS
- Multigen Management : Em b Close
- Programmable Senders Input - IN10
- BESTlogic™Plus Programmable Logic EPSSUPPLYNGD EsTOR Close Gen Breakes
I I T
L AVR
EXTETARTDEL e E
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covR IDLEREQUEST
-
Raise p»
—— ————— - *
LAMPTEST LOADTAKEOVER Lower p
I SR
ud 1/0 ‘h; Components Il-; Elements I L) m ‘ *
I -
[ _‘/ BESTlogic™Plus Programmable Logic Setting Informatl
DGC-2020.BESTlogic™Plus Programmable Logic | ?j’ OFFLINE |

Figure 7-52. Settings Explorer, BESTlogicPlus Programmable Logic (Step 14)

15. Next, click on the I//O tab and drag the selected output contacts into the main logic. Connect the
Governor and AVR blocks to the appropriate outputs. This concludes implementation of the automatic
synchronizer. See Figure 7-53.
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Figure 7-53. Settings Explorer, BESTlogicPlus Programmable Logic (Step 15)

Setting up a DGC-2020 and LSM-2020 for a Load Sharing and kW
Control Application

The following paragraphs provide information and setup procedures for load sharing and kvar control using
the DGC-2020 and LSM-2020.

Load Sharing Overview and Theory of Operation in the DGC-2020

Load sharing is necessary when multiple generators are tied to a common bus driving a load and not
connected to the utility; the generators are the only power source. Such a system is referred to as an
“Islanded System”. Load sharing is sometimes accomplished by putting all of the governors in speed droop
mode; however, when speed droop is employed, the system speed and frequency may not be maintained.
As load increases, system speed drops. The throttles can be adjusted to resume desired speed, but if the
load varies, it can be difficult to maintain the speed of the system. In systems where speed and frequency
deviation is problematic, speed droop control is not the most appropriate load sharing method.

Isochronous (constant speed) load sharing can be accomplished using a system load share line or
communications between generator controllers. The load sharing electronics provide a bias to the
governors’ analog bias inputs to implement sharing of kW among the machines. In such systems, all
machines share load equally on a percentage of capacity basis. Furthermore, many load sharing devices
include a speed trim feature, which actively controls the speed of each generator in the island system to
maintain desired system frequency.

The heart of the load sharing system is the load share line. The voltage on the load share line will range
between some minimum values, indicating the system is not loaded, to some maximum value, indicating
the system is fully loaded. By measuring the load share line voltage, the user can determine the amount of
system load. If the voltage is halfway between the minimum and maximum load share voltages, it is
indicated that the average system load is 50 percent capacity.

Each load share device must drive the load share line with a voltage that is proportional to its percentage
of load. The load share line outputs from all devices are connected together. Therefore, each load share
device must contain an internal resistor between the voltage driver and the load share line output to limit
the current from the voltage driver. The voltage on the connection point is the average of the load share
line voltages contributed by each unit. This average voltage is proportional to the average percentage load
of the machines.
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The goal of a load sharing system is for all machines to share equally on a percentage of capacity basis.
To accomplish this, each machine contains a load controller or kW controller, which provides regulation of
the machine’s kW output. The setting for each kW controller is derived from the system load share line
voltage. The load share line voltage is measured, scaled, and fed back to the machine’s kW controller.
Thus, the setting for the kW controller is the average percentage load of the system. Thus, each machine’s
kW controller is driving the machine’s kW output to a level equal to the average percentage kW load of the
system. The result in a properly tuned system is that all machines share kW equally on a percentage of
capacity basis.

While some newer systems replace the load share line using communication between the generators (inter-
genset communications) many existing load share implementations use an analog load share line. Figure
7-54 shows a diagram of an analog load share line as presented in this document.

Load Share Line junction voltage is
proportional to system % KW load.

Voltage Proportional
to % KW Load

R

Load Share /

Load Share Line Output
ToKW Line Feedback A
Controller

% KW Load

P0059-37

Figure 7-54. Load Share Line Implementation on a System of N Machines

If a unit or set of units is paralleled to the utility, they derive their kW control setting from the Base Load
Level (%) setting, and disregard the load share line input. The Parallel to Mains (ParToMains) logic element
in BESTlogicPlus Programmable Logic is used to indicate to the DGC-2020 that is it paralleled to the utility.

In short, when the generator breaker is open, the kW controller is disabled. When the generator breaker is
closed and the unit is not paralleled to the utility, the kW controller’'s set point is derived from the load share
line. When the generator breaker is closed and the machine is paralleled to the utility, the kW controller
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uses the Base Load Level (%) setting as its set point. Generator breaker status is communicated to the
DGC-2020 through the status input on the generator breaker block in BESTlogicPlus Programmable Logic.

Settings are provided to allow a generator to ramp up its kW generation to minimize system disruption when
it transitions onto a system that is load sharing. A similar ramp down transition is also implemented when
the generator is brought off line.

Each load share module has a set of internal contacts that physically disconnects it from the load share line
circuit when the generator is off line. These contacts are open whenever the unit's generator breaker is
open.

In systems that employ communications to implement load sharing, each generator on the system
broadcasts its loading on a per-unit basis. A machine that is running at a kW level equal to 80% of its Rated
kW is loaded to a level of 0.8 per unit. Each machine then calculates the average per-unit load of the system
and sets the kW controller setpoint to that level. Thus, all machines will share equally on a per-unit basis.

kvar Control Overview and Theory of Operation in the DGC-2020

The DGC-2020 and LSM-2020 can provide system kvar control. When the generator breaker is open, the
unit operates in voltage droop mode. When the generator breaker is closed and the generator is part of an
island system (the system is not paralleled to the utility), the unit shares kvar with the other machines in the
system through intergenset communications. Each generator on the system broadcasts its kvar loading on
a per-unit basis. A machine that is running at a kvar level equal to 80% of its Rated kW multiplied by its
Rated Power Factor (i.e. Rated kvar) is loaded to a level of 0.8 per unit. Each machine then calculates the
average per-unit kvar load of the system and sets the kvar controller setpoint to that level. Thus, all
machines will share equally on a per-unit basis.

When the generator is paralleled to the utility, the kvar controller is enabled; either power factor or kvar
control is implemented according to the VAR/PF control mode setting. Generator breaker status is
communicated to the DGC-2020 through the status input on the generator breaker block in BESTlogicPlus
Programmable Logic.

When var control mode is selected and the generator is paralleled to the utility, the kvar controller’'s set
point is equal to the kvar Setpoint (%) setting. The setting is in units of percentage of the machine’s rated
kvar, which is calculated from the rated kW and rated Power Factor.

When power factor control mode is selected and the generator is paralleled to the utility, the var controller’s
set point is calculated as the percentage of rated kvar, which will maintain the power factor of the machine
at the PF Setpoint setting. The Parallel to Mains (ParToMains) logic element in BESTIogicPlus
Programmable Logic is used to indicate to the DGC-2020 that it is paralleled to the utility.

Setup of the DGC-2020 and the LSM-2020 for Load Sharing and/or kW Control

The setup of a load sharing and kW control system requires several steps:

1. Wire the DGC-2020, LSM-2020, and any external devices that interact with the DGC-2020 or the LSM-
2020.

Set all DGC-2020 settings related to Initial Machine Setup.

Configure DGC-2020 breaker control.

Configure the synchronizer function (if used).

Configure the parameters related to load sharing and kW control;
a. Enable the load share module

o D

Configure the load share line voltage range

Configure the AVR bias output voltage or current range and polarity
Configure the governor bias output voltage or current range and polarity
Configure the kW and speed control parameters

Change the voltage and kvar control parameters

@ ~o ooy

Configure demand start/stop related parameters (if demand start/stop is used)
i. Configure demand start/stop parameters
ii. Configure generator sequencing parameters
iii. Configure the generator network parameters
iv. Configure the LSM-2020 Ethernet parameters
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h. Tune the kW, kvar, speed, and voltage controllers

Setup of some of these parameters are already covered in other sections of the DGC-2020 instruction
manual; you will be directed to appropriate sections of this manual when this is the case. Detailed setup
procedures are presented for those that are not addressed elsewhere.

Step by Step Setup Procedures

1.

Wire the DGC-2020, LSM-2020, and any external devices that interact with the DGC-2020 or the LSM-
2020. Descriptions of DGC-2020 connections and diagrams showing typical wiring schemes for a DGC-
2020 on a generator in various connection schemes (single-phase AB, single-phase AC, Wye, Delta,
etc.) are found under Connections.

Descriptions of the LSM-2020 connections and diagrams showing typical wiring schemes for
connecting DGC-2020s and LSM-2020s on several machines which parallel together to form a load
sharing system are found under Installation in Section 9, LSM-2020 (Load Share Module).

Set all DGC-2020 settings related to Initial Machine Setup. Initial machine setup should be performed
according to the paragraphs titted DGC-2020 Initial Setup.

Configure DGC-2020 breaker control. If the DGC-2020 is controlling the generator breaker in the
system, it should be configured according to the paragraphs titled Generator and Mains Breaker
Control. If the breaker is controlled by external switchgear, most of this may be omitted. However, it is
still necessary to implement a contact input to the generator breaker block in the DGC-2020
BESTlogicPlus Programmable Logic to indicate generator breaker status to the DGC-2020. The DGC-
2020 will not load share or control kW or kvar unless it receives an indication that the generator breaker
is closed.

Configure the synchronizer function. If the synchronizer option in the DGC-2020 is used to synchronize
the DGC-2020 to the generator bus or to the utility, it should be configured according to the paragraphs
titted Synchronizer Setup. If an external synchronizer is used for synchronization and the DGC-2020
load sharing is also configured, special wiring consideration is required to prevent both the LSM-2020
and the external synchronizer from trying to drive the AVR bias and the Governor bias at the same
time. Examples of such wiring schemes are presented in the paragraphs titled Interfacing an External
Control Device with a DGC-2020 - LSM-2020 System under Application in Section 9, LSM-2020 (Load
Share Module).

Configure the parameters related to load sharing and kW control.

a. Enable the load share module. The load share module setup is found in BESTCOMSPIus®
under SETTINGS EXPLORER > DGC-2020 > SYSTEM SETTINGS > REMOTE MODULE
SETUP. See Figure 7-55.

Front Panel Navigation Path: SETTINGS > SYSTEM PARAMS > REMOTE MODULE SETUP
i. Enable the load share module by clicking Enable under the load share module settings.

ii. LSM J1939 Address - Enter the J1939 address to be used by the LSM-2020. Normally
this will not have to be changed unless the address is already in use elsewhere on the
CAN Bus network.

iii. LSM Auxiliary Input Source - Select Local if locally measured input values are to be
used. Select System Manager if the measured input values of the unit designated as
the system manager are to be used.

Remote Module Setup

Load Share Module Contact Expansion Module Analog Expansion Module
Disable Disable Disable
@ Enable @ Enable
L5M J15939 Address CEM J1339 Address AEM J1939 Address
235 236 237
LEM Auxiliary Input Source CEM Outputs
Local - [ 18 Outpus -

Figure 7-55. Settings Explorer, System Parameters, Remote Module Setup Screen
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b. Configure the load share line voltage range. If load sharing to equipment not produced by
Basler Electric, the range of load share voltage utilized by the equipment must be determined.
If the voltage range set up in the DGC-2020 does not match that of the devices, correct load
sharing will not occur. If all devices are Basler Electric devices, a range of 0 to 10 V is a
convenient range. The settings for the load share line voltage range are found in
BESTCOMSPIus® under SETTINGS EXPLORER > DGC-2020 > MULTIGEN MANAGEMENT
> LOAD SHARE OUTPUT. See Figure 7-56.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > LOAD SHARE LINE

Load Share QOutput

Maux Voltage (V)
10.00

Min Veltage (V)
-10.00

Figure 7-56. Settings Explorer, Multigen Management, Load Share Output Screen

i. Max Voltage (V) - This setting defines the voltage value that represents 100% kW
loading of the system.

ii. Min Voltage (V) - This setting defines the voltage that represents 0% loading or no
loading of the system. Be careful not to interchange the min and max. If the min and
max were interchanged on all machines, the system would probably work; otherwise,
the machines configured correctly will try to motor those with min and max
interchanged.

iii. Once the machine is set up and operating properly, the load share line voltage can be
measured to determine system loading. If the voltage is 33% of the range above the
minimum, the system is 33% loaded. If it is 75% above the minimum, the system is
75% loaded. This shows why a range of 0 to 10 volts is convenient. For example,
multiply the voltage by 10 to determine the system percentage load. 7.5 volts is 75%
load.

c. Configure the AVR bias output voltage or current range and polarity. Prior to this, the voltage
or current range of the AVR bias input signal must be determined. If the programmed range
does not match what is used by the AVR bias input, unpredictable or undesirable system
behavior is likely to occur.

Settings for AVR bias output voltage or current range and polarity are found in
BESTCOMSPIus® under SETTINGS EXPLORER > DGC-2020 > MULTIGEN MANAGEMENT
> AVR OUTPUT. See Figure 7-57.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > AVR ANALOG OUTPUT

AVR Output
COutput Type

|V0|tage - |
Response

| Increasing - |

Min Output Current (md)
Max Output Current (md)
20.00

Min Output Veltage (V)
-10.00

Max Output Voltage (V)
10.00

Figure 7-57. Settings Explorer, Multigen Management, AVR Output Screen
i. Output Type - Select Voltage or Current, depending on the output type.
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ii. Response - Select Increasing if a higher level of bias causes the AVR to increase
generator output voltage; select Decreasing if a higher level of bias causes the AVR to
decrease generator output voltage.

iii. Min Output Current (mA) - This setting defines the minimum AVR bias current level if
the bias Output Type is set to Current.

iv. Max Output Current (mA) - This setting defines the maximum AVR bias current level if
the bias Output Type is set to Current.

v. Min Output Voltage (V) - This setting defines the minimum AVR bias voltage level if
the bias Output Type is set to Voltage.

vi. Max Output Voltage (V) - This setting defines the maximum AVR bias voltage level if
the bias Output Type is set to Voltage.

d. Configure the governor bias output voltage or current range and polarity.

Before this can be done, the voltage or current range of the governor bias input signal must be
determined. If the programmed range does not match what is used by the governor bias input,
unpredictable or undesired system behavior could occur.

Settings for Governor Bias Output voltage or current range and polarity are found in
BESTCOMSPIus® under SETTINGS EXPLORER > DGC-2020 > MULTIGEN MANAGEMENT
> GOVERNOR OUTPUT. See Figure 7-58.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > GOV ANALOG OUTPUT
i. Output Type - Select Voltage or Current, depending on the output type.

ii. Response - Select Increasing if a higher level of bias causes the governor to increase
generator output voltage; select Decreasing if a higher level of bias causes the
governor to decrease generator output voltage.

ii. Min Output Current (mA) - This setting defines the minimum governor bias current level
if the bias Output Type is set to Current.

iv. Max Output Current (mA) - This setting defines the maximum governor bias current
level if the bias Output Type is set to Current.

v. Min Output Voltage (V) - This setting defines the minimum governor bias voltage level
if the bias Output Type is set to Voltage.

vi. Max Output Voltage (V) - This setting defines the maximum governor bias voltage level
if the bias Output Type is set to Voltage.

Governor Ouiput

Cutput Type

| Voltage - |
Response

| Increasing - |

Min Output Current (mdy)
Maex Output Current (mé)
20.00

Min Output Voltage (V)
-10.00

Maex Output Voltage (V)
10.00

Figure 7-58. Settings Explorer, Multigen Management, Governor Output Screen

e. Configure the kW and speed control parameters.

The settings for the kW and speed control parameters are found in BESTCOMSPIus® under
SETTINGS EXPLORER > DGC-2020 > BIAS CONTROL SETTINGS > GOVERNOR BIAS
CONTROL SETTINGS. See Figure 7-59.

Front Panel Navigation Path: SETTINGS > BIAS CONTROL > GOV BIAS CONTROL
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Bias Control Output Type

Contact hd

Bias Control Contact Type

Continuous hd

Speed
Kp Proportional Gain
1.000

Ki Integral Gain
0.100

Kd Derivative Gain

Td Derivative Filter Constant

Governor Bias Control Settings

kW
GorzelrlF B E) Load Control Enabled Droop Percentage (%) Breaker Open Setpoint (%)
Enable - 0.000 0.0
\_,:_-rrs:tlc-r Pl rz]E) Load Share Interface Speed Droop Gain
Analog - 1.000
Kp Proportional Gain Ramp Rate (%/s)
Trim Enable 1.000 200
Enable Ki Integral Gain Ramp Overshoot Reduction (%)

Trim Deadband (Hz) i 0
Ease Load Level (%)

0.10 Kd Derivative Gain
0.000 0.0

Speed Trim Setpoint (Hz)
0.00 Base Load Level Source
User Setting -
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Femote Speed Bias
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Remote Speed Bias (%) 0.100 1000
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Figure 7-59. Settings Explorer, Bias Control Settings, Governor Bias Control Settings Screen

Vi.

Bias Control Output Type - Select Contact or Analog, according to the machine’'s
implementation.

Bias Control Contact Type - Select Continuous or Proportional, depending on the
contact output type. Proportional is a PWM based implementation. The duty cycle
increases when more control output is required. This parameter cannot be
programmed if the Bias Control Output Type is set to Analog since it is not applicable
to analog outputs.

Correction Pulse Interval - This parameter defines the duration in seconds between
output pulses for proportional contact outputs. This parameter cannot be programmed
if the Bias Control Output Type is set to Analog or the Bias Control Contact Type is set
to Continuous since it is not applicable in either case.
The pulse interval along with the pulse width specifies how often a new pulse occurs.
The total time between pulses is the pulse width plus the pulse interval.

Correction Pulse Width - Set the maximum width of a contact output pulse for
proportional contact outputs. This is the maximum “On” time allowable for the
proportional outputs. This parameter cannot be programmed if the Bias Control Output
Type is set to Analog or the Bias Control Contact Type is set to Continuous since it is
not applicable in either case.

Speed Trim Enable - Speed trim maintains the system at the speed trim set point when
the generator breaker is closed and the generator is part of an islanded system, i.e.
not paralleled to the utility. This maintains the frequency of the island system to
compensate for speed deviations occurring from possible system “bumps” as
machines go on and off the bus. It is generally recommended that speed trim be
enabled. However, if an external speed POT is used for customer speed control, the
speed trim function will maintain the speed trim set point regardless of the POT
position. Effectively the speed POT is disabled.

The speed controller is active under two sets of circumstances: (1) the synchronizer is
active and biasing engine speed to accomplish alignment of the AC phases across the
breaker that is being synchronized or (2) the generator breaker is closed and Speed
Trim Enable is set to Enabled and the generator is NOT paralleled to the utility as
indicated by the parallel to mains (ParToMains) logic element in BESTIogicPlus
Programmable Logic.

Speed Controller Gains (Kp, Ki, Kd, Td, Kg) - There are four Proportional - Integral -
Derivative (PID) controllers involved when a DGC-2020 and LSM-2020 are used in a
load sharing or load control system. The gains of the controllers involved with speed
control are discussed below. Controller gains are configured as part of the controller
tuning procedure. The tuning procedures for all PID controllers are presented in
Appendix C, Tuning PID Settings. Controller tuning is performed after all other settings
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Vii.

viii.

Xi.

Xii.

Xiii.

Xiv.

XV.

have been configured and is the last step in setting up a DGC-2020 and LSM-2020 for
load sharing or load control.

The speed controller gains are:
(1) Speed Controller Kp - Proportional Gain
(2) Speed Controller Ki - Integral Gain
(3) Speed Controller Kd - Derivative Gain
(4) Speed Controller Td - Derivative filter time constant
(5) Speed Controller Kg - Loop Gain, must be nonzero for control to occur

Speed Trim Setpoint (Hz) - When speed trim is enabled, the speed trim controller
maintains system speed at the level specified by this setting.

Speed Trim Deadband - When the difference between the measured speed and the
speed trim set point is less than the trim dead band, the speed trim controller will treat
this as zero error. If system operation appears "nervous" when speed trim is enabled,
setting a nonzero dead band may result in smoother system operation. In addition, if
machines do not appear to share kW equally when speed trim is enabled, setting a
nonzero dead band will likely result in improved kW sharing.

Remote Speed Bias - The Remote Speed Bias setting provides for biasing the speed
of a group of generators on a bus, by as much as 5%, for synchronizing to the utility.
When the Remote Speed Bias setting is configured for the LSM-2020 input or an AEM-
2020 input, the speed trim setpoint is calculated based on the specific analog input.

Remote Speed Bias (%) - The Remote Speed Bias (%) setting corresponds to the
maximum and minimum analog input range.

kW Load Control Enabled - Select Enabled when load sharing and kW control are
required.

kW Controller Gains (Kp, Ki, Kd, Td, Kg) - There are four Proportional - Integral -
Derivative (PID) controllers involved when a DGC-2020 and LSM-2020 are used in a
load sharing or load control system. The gains of the controllers involved with kW
control are discussed below. All controller gains are configured as part of the controller
tuning procedure. The tuning procedures for all PID controllers are presented in
Appendix C, Tuning PID Settings. Controller tuning is performed after all other settings
have been configured and is the last step in setting up a DGC-2020 and LSM-2020 for
load sharing or load control.

The kW controller gains are:
(1) kw Controller Kp - Proportional Gain
(2) kW Controller Ki - Integral Gain
(3) kw Controller Kd - Derivative Gain
(4) kw Controller Td - Derivative filter time constant
(5) kw Controller Kg - Loop Gain, must be nonzero for control to occur

Droop Percentage (%) - This is the percentage of speed droop that is desired when
the DGC-2020 is operating in speed droop mode. Setting this to the default setting of
zero disables speed droop.

Speed Droop Gain - This gain factor is used to compensate for variations in governors
and their tuning. After controller tuning has occurred, if a nonzero speed droop
percentage is desired, set the value of droop percentage accordingly. Perform a test
by exporting kW, and observe the speed droop. If the observed droop does not match
the Droop Percentage setting, set the droop gain as a scale factor to achieve the
desired droop. For instance, if the observed droop was only half of what is desired, set
the droop gain to two. Then, the observed droop should correspond to the Droop
Percentage Setting.

Ramp Rate (%) - This rate is in terms of percentage of the machine’s Rated kW at
which the generator’'s kW output will ramp from 0 kW to the required kW demand level
when the generator breaker is closed and the generator is paralleled to the utility.
Paralleled to utility status is indicated to the DGC-2020 by the parallel to mains
(ParToMains) logic element in BESTlogicPlus Programmable Logic. As an example,
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assume that the Ramp Rate is set at 10% per second. If the demand is 50% of the
machine’s capacity, and the generator breaker is closed to parallel the generator to the
utility, it will take 5 seconds for the output to come up to the required level. If the
demand is 80 percent, it will take 8 seconds to come up, etc. This is also the rate at
which the machine will ramp down when going off line in a normal machine stop.

xvi. Base Load Level (%) - When the kW controller is active, this setting defines the level
of the machines rated kW capacity that the DGC-2020 will regulate when the generator
is paralleled to the utility as indicated by the parallel to mains (ParToMains) logic
element in BESTlogicPlus Programmable Logic.

xvii. Base Load Level Source - The set point for the kW controller (when enabled) can either
be the level set in the Base Load Level (%) setting, or it can be derived from an analog
input on the LSM-2020 or AEM-2020 (Analog Expansion Module). Set this to User
Setting or to an available analog input on the LSM-2020 or AEM-2020 as required for
machine implementation.

xviii. Base Load Analog Max (%) - This setting defines the value of kW indicated when the
Base Load Level Source is set to an analog input and the input is at its maximum. This
parameter cannot be configured when Base Load Level Source is set for User Setting.

xix. Base Load Analog Min (%) - This setting is the value of kW indicated when the Base
Load Level Source is set to an analog input and the input is at its minimum.

xX. Breaker Open Setpoint (%) - This setting specifies the maximum kW level at which the
DGC-2020 will open the generator breaker after unloading prior to stopping the
machine on a normal machine stop in Auto mode.

f.  Configure the voltage and kvar control parameters.

The settings for the voltage and kvar control parameters are found in BESTCOMSPIus®
under SETTINGS EXPLORER > DGC-2020 > BIAS CONTROL SETTINGS > AVR BIAS
CONTROL SETTINGS. See Figure 7-60.

Front Panel Navigation Path: SETTINGS > BIAS CONTROL > AVR BIAS CONTROL

AVR Bias Control Setlings
Bias Control Output Type Correction Pulse Width (s) var/ PE
Cota  +| 00 Control Enable Droop Percentage (%) FF Setpoint Source
Bias Control Contact Type Correction Pulse Interval (s) Disable - 0.000 User Setling -
Continuous b _ Cantrol Mode Voltage Droop Gain (e essifing /1 (Lzgeitn)
Voltage [FFCoil -] 1.000 PF Setpoint
Kp Proportional Gain Trim Enable Trim Voltage Setting Kp Proporticnal Gain Ramp Rate (%/s) 100
1,000 Trim Voltags (V L-1) 1.000 20 PF Anslog Max
Ki Integral Gain Tmlis 0 Ki Integral Gzin Ramp Overshoot Reduction (%) 080
0.100 05 Alternate Voltage 1 (v L-L) JIAT 0 PF Anzlog Min
Kd Derivative Gain Voltage Trim Setpoint o Kd Derivative Gain kvar Setpoint (%) 080
Lo Alternate Voltage 2 (W L-L) 0.000 00
Td Derivative Filter Constant Remote Trim Bias 0 Td Derivative Filter Constant kvar Setpaint Source
0.000 Alternate Voltage 3 (V L-L) 0.000 [UserSeting  ~|
Kg Loop Gain B TrmEes ) 0 Kg Loop Gain kvar Analog Max (%)
_ 2.00 Alterate Yoliage 4 (W L-L) (IR 1000
0 Parallel To Mains Gain kvar Analog Min (%)
1.000 1000

Figure 7-60. Settings Explorer, Bias Control Settings, AVR Bias Control Settings Screen

i. Bias Control Output Type - Select Contact or Analog, according to the machine’s
implementation.

ii. Bias Control Contact Type - Select Continuous or Proportional, depending on the
contact output type. Proportional is a PWM based implementation. The duty cycle
increases when more control output is required. This parameter cannot be
programmed if the Bias Control Output Type is set to Analog since it is not applicable
to analog outputs.

iii. Correction Pulse Interval - This setting defines the duration in seconds between output
pulses for proportional contact outputs. This is the inverse of the frequency of the
pulses. This parameter cannot be programmed if the Bias Control Output Type is set
to Analog or the Bias Control Contact Type is setto Continuous since itis not applicable
in either case.
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Correction Pulse Width - This setting defines the maximum width of a contact output
pulse for proportional contact outputs. This is the maximum “On” time allowable for the
proportional outputs. This parameter cannot be programmed if the Bias Control Output
Type is set to Analog or the Bias Control Contact Type is set to Continuous since it is
not applicable in either case.

Voltage Controller Gains (Kp, Ki, Kd, Td, Kg) - There are four Proportional - Integral -
Derivative (PID) controllers involved when a DGC-2020 and LSM-2020 are used in a
load sharing or load control system. The gains of the controllers involved with voltage
control are discussed below. Controller gains are configured as part of the controller
tuning procedure. The tuning procedures for all PID controllers are presented in
Appendix C, Tuning PID Settings. Controller tuning is performed after all other settings
have been configured and is the last step in setting up a DGC-2020 and LSM-2020 for
load sharing or load control.

The voltage controller gains are:
(1) Voltage Controller Kp - Proportional Gain
(2) Voltage Controller Ki - Integral Gain
(3) Voltage Controller Kd - Derivative Gain
(4) Voltage Controller Td - Derivative filter time constant
(5) Voltage Controller Kg - Loop Gain, must be nonzero for control to occur

Voltage Trim Deadband - The Voltage Trim error is calculated as the difference
between the measured voltage and the voltage trim set point divided by the machine
Rated Voltage. When this difference is less than the trim dead band setting, the voltage
trim controller will treat this as zero error. If system operation appears "nervous” when
voltage trim is enabled, setting a nonzero dead band may result in smoother system
operation. In addition, if machines do not appear to share kvar equally when voltage
trim is enabled, setting a nonzero dead band will likely result in improved kvar sharing.

Remote Trim Bias - The remote trim bias setting selects an analog input to use as a
bias to the voltage trim set point.

Remote Trim Bias (%) - The remote trim bias (%) setting specifies the range, in
percent, of the active voltage trim set point over which the voltage trim can be biased.

Trim Voltage - The trim voltage setting defines the voltage trim value in volts.

Alternate Voltage 1 through 4 - The Alternate Voltage 1 through Alternate Voltage 4
settings define the voltage trim value when the corresponding Alternate Voltage
Override logic element is true in BESTlogicPlus programmable logic.

Var/PF Control Enable - Select Enable to turn on the kvar / Power Factor controller.
Note that Var/PF control occurs only when the generator is paralleled to the utility as
indicated by the parallel to mains (ParToMains) logic element in BESTIogicPlus
Programmable Logic. When Var/PF control is enabled, the generator breaker is closed,
and the generator is not paralleled to the utility as indicated by the Parallel To Mains
logic element, the DGC-2020 will control the kvar to achieve kvar sharing with the other
generators in the system through intergenset communications. When the generator
breaker is open, the DGC-2020 will control the kvar to achieve voltage droop for kvar
sharing.

Control Mode - Select Var Control or PF Control as the control mode. The controller
will operate in this mode when the generator is paralleled to the utility as indicated by
the parallel to mains (ParToMains) logic element in BESTlogicPlus Programmable
Logic.

Var/PF Controller Gains (Kp, Ki, Kd, Td, Kg) - There are four Proportional - Integral -
Derivative (PID) controllers involved when a DGC-2020 and LSM-2020 are used in a
load sharing or load control system. The gains of the controllers involved with Var/PF
control are discussed below. Controller gains are configured as part of the controller
tuning procedure. The tuning procedures for all PID controllers are presented in
Appendix C, Tuning PID Settings. Controller tuning is performed after all other settings
have been configured and is the last step in setting up a DGC-2020 and LSM-2020 for
load sharing or load control.

7-56

DGC-2020 Setup 9400200891 Rev A



Xiv.

XV.

XVi.

XVil.

XViil.

XiX.

XX.

XXi.

XXil.

XXiil.

The Var/PF controller gains are:
(1) Var/PF Controller Kp - Proportional Gain
(2) Var/PF Controller Ki - Integral Gain
(3) Var/PF Controller Kd - Derivative Gain
(4) Var/PF Controller Td - Derivative filter time constant
(5) Var/PF Controller Kg - Loop Gain, must be nonzero for control to occur

Droop Percentage (%) - This setting defines the percentage of voltage droop that is
desired when the DGC-2020 is operating in voltage droop mode. The default setting of
zero effectively disables voltage droop.

Voltage Droop Gain - This gain factor is used to compensate for variations in AVRs
and their tuning. After tuning the controller, if a nonzero voltage droop percentage is
desired, set the value of droop percentage accordingly. Perform a test by exporting
kvar, and observe the voltage droop. If the observed droop does not match the Droop
Percentage setting, set the droop gain as a scale factor to achieve the desired droop.
For instance, if the observed droop was only half what is desired, set the droop gain to
two. Then, the observed droop should correspond to the Droop Percentage setting.

Ramp Rate (%) - This rate is in terms of percentage of the machine’s Rated kvar
Capacity (calculated from Rated kW and Rated Power Factor) at which the generator’'s
kvar output will ramp from 0 kvar to the required kvar demand level when the generator
breaker is closed and the generator is paralleled to the utility. Paralleled to utility status
is indicated to the DGC-2020 by the parallel to mains (ParToMains) logic element in
BESTlogicPlus Programmable Logic. As an example, assume the Ramp Rate is set at
10% per second. If the demand is 50% of the machine’s capacity, and the generator
breaker is closed to parallel the generator to the utility, it will take 5 seconds for the
output to come up to the required level. If the demand is 80 percent, it will take 8
seconds to come up, etc. This is also the rate at which the machine will ramp down
when going off line in a normal machine stop.

kvar Setpoint (%) - When the kvar controller is in Var Control Mode, this setting defines
the level of the machine’s Rated kvar Capacity (calculated from Rated kW and Rated
Power Factor) that the DGC-2020 will regulate when the generator is paralleled to the
utility as indicated by the parallel to mains (ParToMains) logic element in
BESTlogicPlus Programmable Logic.

kvar Setpoint Source - The set point for the kvar controller when it is in kvar control
mode can either be the level set in the kvar Setpoint (%) setting, or it can be derived
from an analog input on the LSM-2020, or the AEM-2020 (Analog Expansion Module).
Set this parameter to User Setting or to an available analog input on the LSM-2020 or
AEM-2020 as required for machine implementation.

kvar Analog Max (%) - This setting defines the value of kvar that is requested when
the kvar Setpoint Source is set to an analog input and the input is at its maximum. This
parameter cannot be configured when the kvar Setpoint Source is set for User Setting.

kvar Analog Min (%) - This setting defines the value of kvar that is requested when the
kvar Setpoint Source is set to an analog input and the input is at its minimum. This
parameter cannot be configured when the kvar Setpoint Source is set for User Setting.

PF Setpoint Source - The set point for the kvar controller when it is in power factor
control mode can either be the level set in the PF Setpoint setting, or it can be derived
from an analog input on the LSM-2020, or the AEM-2020 (Analog Expansion Module).
Set this to User Setting or to an available analog input on the LSM-2020 or AEM-2020
as required for the machine implementation.

PF Setpoint - The set point for the kvar controller when it is in power factor control
mode and the PF Setpoint Source is set for User Setting. The DGC-2020 will maintain
this power factor when the generator is paralleled to the utility as indicated by the
parallel to mains (ParToMains) logic element in BESTIlogicPlus Programmable Logic.
Note that a negative setting is used to specify leading PF and a positive setting
specifies lagging PF.

PF Analog Max - This setting defines the value of PF that is requested when the PF
Setpoint Source is set to an analog input and the input is at its maximum. This
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parameter cannot be configured when the PF Setpoint Source is set for User Setting.
Note that a negative setting is used to specify leading PF and a positive setting
specifies lagging PF.

xxiv. PF Analog Min - This setting defines the value of PF that is requested when the PF
Setpoint Source is set to an analog input and the input is at its maximum. This
parameter cannot be configured when the PF Setpoint Source is set for User Setting.
Note that a negative setting is used to specify leading PF and a positive setting
specifies lagging PF.

g. Configure Demand Start/Stop related parameters (if Demand Start/Stop is used)
i. Configure Demand Start/Stop parameters.

The Demand Start/Stop parameters are found in BESTCOMSPIus® under SETTINGS
EXPLORER > DGC-2020 > MULTIGEN MANAGEMENT > DEMAND START/STOP.
See Figure 7-61.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > DEMAND

START STOP
Demand Stari/Stop
Demand Start Stop Enable
| Enable -
Start 1
Dielayed Start Level 1 (PL) Start Level 1 Timeout (s)
0.000 0.0
Start 2
Delayed Start Level 2 (FU) Start Level 2 Timeout (s)
0.000 0.0
Stop
Delayed Stop Level (PL) Stop Timeout (s)
0.000 0.0

Figure 7-61. Settings Explorer, Multigen Management, Demand Start/Stop Screen

There are two demand start levels and timeouts. This allows the user to set up a lower
system power level with a long timeout for normal generator starts, but if the system
power level exceeds a higher level for a shorter time (e.g. a machine has an alarm shut
down or some other abnormal system power phenomenon occurs) machines can be
brought on quickly.

Set up the individual parameters according to:

(1) Demand Start/Stop Enable - Select Enable to turn on the demand start/stop
functionality.

(2) Delayed Start Level 1 (PU) - This setting defines the level (in Per Unit) at which
the sequence for starting another machine should occur. Once the Start Level
1 Timeout has expired, another machine will be started.

(3) Start Level 1 Timeout - Set setting defines the desired delay before starting a
machine when the system per unit power level has exceeded Delayed Start
Level 1.

(4) Delayed Start Level 2 (PU) - This setting defines the level (in Per Unit) at which
the sequence for starting another machine should occur. Once the Start Level
2 Timeout has expired, another machine will be started.

(5) Start Level 2 Timeout - This setting defines the desired delay before starting a
machine when the system per unit power level has exceeded Delayed Start
Level 2.

(6) Delayed Stop Level (PU) - This setting defines the level (in Per Unit) at which
the sequence for stopping another machine should occur. Once the Stop Level
Timeout has expired, another machine will be shut down.
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(7) Stop Level Timeout - This setting defines the desired delay before stopping a
machine when the system per unit power level has been less than Delayed
Stop Level.

Configure Generator Sequencing parameters.

The Generator Sequencing parameters are found in BESTCOMSPIus® under
SETTINGS EXPLORER > DGC-2020 > MULTIGEN MANAGEMENT > GENERATOR
SEQUENCING. See Figure 7-62.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT >

SEQUENCING

Mode

Generator Sequencing

| Balanced Service Time

h |

Sequencing ID
]

Max Gen Start Time Sec (s)
1]

Max Gen Stop Time Sec (s)
&0

Allow Last Unit Shutdown
Disable

hd |

Figure 7-62. Settings Explorer, Multigen Management, Generator Sequencing Screen

Set up the individual parameters according to:

(1) Mode - Select the desired generator-sequencing mode. Selections include
Disabled, Staggered Service Time, Balanced Service Time, Largest Size First,
Smallest Size First, Smallest Unit ID First, and Adopt System Mode.

When Disabled, the unit does not participate in sequencing. When any mode
other than Disabled or Adopt System Mode is selected, all machines on the inter-
genset communications network will switch to the newly programmed mode. If
generator sequencing is being set up before an inter-genset communications
network is in place, the same mode should be set for all machines. If a machine
is added to the inter-genset communications network and Adopt System Mode
is selected, the machine’s sequencing mode will switch to the mode of the rest
of the machines on the network.

(2) Sequence ID - Enter a number for sequence ID. The ID must be a unique
nonzero number for each machine that is to participate in generator sequencing.
Any machines with zero for a sequence ID will not participate in generator
sequencing. In addition, machines with zero for a sequence ID will not be
considered when network status is checked for the ID Missing and ID Repeat
pre-alarms. These are discussed in detail in the paragraphs titled Configure the

Generator Network parameters below.

(3) Max Gen Start Time (s) - This setting defines the maximum time in seconds that
generator sequencing will allow for a machine to start. If a successful start does
not occur within the allotted time, generator sequencing will move to the next
machine in the priority order and try to start it. This should be set to allow ample

time for a normal start to occur.

(4) Max Gen Stop Time (S) - This setting defines the maximum time in seconds that
generator sequencing will allow for a machine to stop. If a successful stop does
not occur within the allotted time, generator sequencing will move to the next
machine in the priority order and try to stop it. This should be set to allow ample

time for a normal stop to occur.

Allow Last Unit Shutdown - Set to enable or disable to allow the last unit to shut
down if there is no load on the system.

Configure the Generator Network parameters.

®)
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The Generator Network Configuration parameters are found in BESTCOMSPIus®
under SETTINGS EXPLORER > DGC-2020 > MULTIGEN MANAGEMENT >
NETWORK CONFIGURATION. See Figure 7-63.

Front Panel Navigation Path: SETTINGS > MULTIGEN MANAGEMENT > NETWORK
CONFIG

Expected Seq Id 1
0

Expected Seq Id 2
0

Expected Seq ld 3
0

Expected Seq ld 4
0

Expected Seq1d 5
0

Expected Seq1d 6
0

Expected Seqld 7
0

Expected Seqld &
0

Network Configuration

Expected Seqld 8
0

Expected Seq Id 10
0

Expected Seq Id 11
0

Expected Seqld 12
0

Expected Seqld 13
0

Expected Seq ld 14
0

Expected Seqld 15
0

Expected Seqld 16
0

Figure 7-63. Settings Explorer, Multigen Management, Network Configuration

These settings are the nonzero sequence IDs of all units that are on the inter-genset
communications network. This allows the DGC-2020s to annunciate a pre-alarm if a
machine is missing (ID Missing pre-alarm) or if an ID is repeated (ID Repeat pre-alarm)
on the network. These pre-alarms help in diagnosing problems with the inter-genset
communications network. If these pre-alarms are not desired, set all expected
sequence IDs to zero. If you want to prevent the pre-alarm for a particular machine
because it is off line, replace its sequence ID with zero in the Expected Sequence ID
settings.

Set the number corresponding to the nonzero sequence ID of each machine
participating in the inter-genset communications network. If you have N machines, put
the nonzero sequence IDs for the N units into the first N Expected Seq ID setting
positions. Additional Expected Seq ID positions should be set to zero.

It is likely that these pre-alarms will sound on multiple machines at the same time. If
the cable falls out of a unit, all the units remaining on the network should annunciate
ID Missing pre-alarms. In addition, the unit that the cable fell out of should annunciate
the pre-alarm as well, since it does not see the IDs of the other machines in its network.

Network status can be viewed in BESTCOMSP/us® under METERING EXPLORER >
GC-2020 > ENERATOR NETWORK STATUS.

Configure the LSM-2020 Ethernet parameters.

Generators communicate with each other for demand start/stop functionality through
inter-genset communications over the Ethernet ports on the LSM-2020s in the system.
The IP address, Subnet Mask, and Default Gateway settings for each LSM-2020 must
be configured in order for communication to occur. Instructions for configuring the LSM-
2020 Ethernet parameters are found in the paragraphs titled Ethernet Communications
under Communications in Section 4, BESTCOMSPIus® Software.

h. Tune the kW, kvar, speed, and voltage controllers.

Controller tuning is performed after all other settings have been configured and is the last step
in setting up a DGC-2020 and LSM-2020 for load sharing or load control. There are four
Proportional - Integral - Derivative (PID) controllers involved when a DGC-2020 and LSM-2020
are used in a load sharing or load control system. Each PID controller has settings for the
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following parameters: Kp, Ki, Kd, Td, and Kg. The controller parameters are configured as part
of the controller tuning procedure. The tuning procedures for all PID controllers are presented
in Appendix C, Tuning PID Settings.

Mains Fail Transfer

The DGC-2020 has an internal ATS feature which allows it to monitor the utility, and when the utility fails,
opens the mains breaker, starts the generator, then closes the generator breaker to drive the load. When
the utility returns and is deemed stable, it will return the load to the utility power. When using the mains fail
transfer feature, the DGC-2020 will control the breakers to open and close them to achieve the transition
from the utility to the generator. Physical inputs can be configured through logic to implement open and
close commands for the generator and mains breakers.

Breaker status from a breaker is communicated to the DGC-2020 only by having the breaker element (either
gen breaker or mains breaker) in the logic diagram and a physical input must be connected to the Status
input of the breaker block.

When the DGC-2020 controls a breaker, the following criteria must be met for a breaker to change state:

1. A gen or mains breaker cannot be closed unless the generator voltage is stable, and the bus voltage
is stable or dead. A breaker will not close to a dead bus unless the Dead Bus Close Enable parameter
found in BESTCOMSPIus® under SETTINGS EXPLORER > BREAKER MANAGEMANT > BREAKER
HARDWARE is enabled.

2. A breaker will not change state if it receives conflicting commands. In other words, if a physical input is
indicating an open command the same time another physical input is indicating a close command, the
breaker will not change state.

Steps Required to Configure a DGC-2020 for Mains Fail Transfer

1. Connectthe DGC-2020 according to the appropriate figure in Section 6, Installation under Connections
for the type of connection desired (WYE, DELTA, etc.).

2. Set up the system parameters that will govern engine operation and the alarm and pre-alarm
annunciation. Details can be found in the paragraphs titled DGC-2020 Initial Setup. Additional details
of individual settings can be found in Section 4, BESTCOMSPIus® Software.

3. Configure main and gen breaker parameters in BESTCOMSPIus® under SETTINGS EXPLORER >
BREAKER MANAGEMENT > BREAKER HARDWARE. See Figure 7-64.

Front Panel Navigation Path: SETTINGS > BREAKER MANAGEMENT > BREAKER HARDWARE

Breaker Hardware

Generator Breaker Hardware Gen and Mains Breaker
Configured Contact Type Breaker Closing Time (ms) Breaker Close Wait Time (s)
No @ Pulse 100 0.2
Q) Yes Continuous Open Pulse Time (s) Open Attempts
Dead Bus Close Enable Breaker Fail Output Configuration oo 1
@ Disable '@ Retain Close Pulse Time (=) Close Attempts
Enable Remove 0.01 1
Dead Gen Close Enable External Status Change Action Transition Delay (s) Retry Delay (s)
'@ Disable @) lgnore Follow Always 0.00 5
Enable Follow In Auto

Mains Breaker Hardware

Configured Contact Type Breaker Closing Time (ms)
No @ Pulse 100
Q) Yes Continuous Open Pulse Time (s) Open Attempts

Breaker Fail Qutput Configuration o 1

@ Retain Close Pulse Time (s) Close Attempts
Remove 0.01 1

External Status Change Action Wi D2k () Retry Delay (s)

@) lgnore Follow Always 0.00 5

Follow In Auto

Figure 7-64. Settings Explorer, Breaker Management, Breaker Hardware Screen
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Configure Mains Fail Transfer parameters in BESTCOMSPIus under SETTINGS EXPLORER

> BREAKER MANAGEMENT > MAINS FAIL. See Figure 7-65.
Front Panel Navigation Path: SETTINGS > BREAKER MANAGEMENT > BREAKER
HARDWARE > MAINS FAIL TRANSFER

Vi.

Enable Mains Fail Transfer
Enter the transfer and return delays

Enter the max transfer time. This is the maximum duration allowed for the transfer to
be accomplished. If this time is exceeded, a mains fail transfer pre-alarm is
annunciated.

Configure the Mains Fail Transfer Type setting for open or closed transitions. In open
transitions, the generator is not connected directly to the utility at any time. In closed
transitions, when transitioning the load from the generator to the utility, the generator
will synchronize to the utility, close the mains breaker, then open the generator breaker
when the generator has unloaded, or when the max parallel time has expired,
whichever occurs first.

Set the Max parallel Time if closed transitions are configured. This is the maximum
amount of time that the generator is paralleled to the utility when the load is transitioned
from the generator back to the utility power.

Set the In Phase Monitor setting to Enable or Disable if open transitions are selected.
When enabled, the DGC-2020 initiates an open transition of the load from generator
power back to utility power when an alignment phase angle between the generator and
the utility passes through zero degrees. This can be less disruptive to certain types of
load than transitioning at arbitrary phase angles.

b. Breaker Close Wait Time. (See Figure 7-64) This is a time interval in which it is expected that
the breaker will transition from open to closed or closed to open. If it does not change state in
that time, either a Gen Breaker Close Fail or Gen Breaker Open Fail is annunciated for
Generator breaker failures, and/or Mains Breaker Close Fail or Mains Breaker Open Falil is
annunciated for mains breaker failures.

c. Generator Breaker (See Figure 7-64)

Set Dead Bus Close Enable to Enabled.
Select the contact type and enter pulse times if pulsed contacts are used.

Enter the breaker close time. This time is used by the anticipatory synchronizer to
calculate the advance angle before 0 degrees slip angle at which to issue the breaker
close command.

d. Mains Breaker (See Figure 7-64)

Select Configured for the mains breaker.
Select the contact type and enter pulse times if pulsed contacts are used.

Enter the breaker close time. This time is used by the anticipatory synchronizer to
calculate the advance angle before 0 degrees slip angle at which to issue the breaker
close command.
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Mains Fail

Mains Fail Transfer Mains Breaker Open Configuration Mains Fail Transfer Delay (s)

@ Dizable @ Generator Start 10
Enable Generator Stable Mains Fail Return Delay (s)

Alarm State Transfer To Mains Reverse Rotation Inhibit 10

@ Disable Disable Mains Fail Max Transfer Time (s)
Enable @ Enable 30

Mains Fail Transfer Type In Phase Monitor Mains Fail Max Return Time (s)
Closed @ Disable 30

@ Open Enable Max Parzllel Time (=)

Open Transition Delay (s)

nn
uu

Figure 7-65. Settings Explorer, Breaker Management, Mains Fail Screen

4. Set up the Mains Breaker and Gen Breaker in BESTCOMSPIus® under Settings Explorer >
BESTlogicPlus Programmable Logic. See Figure 7-66.

a. Mains Breaker
i. Drag the Mains Breaker element into the logic diagram.

ii. Connect the breaker element open and close outputs to the contact outputs that will
drive the breaker.

iii. Connect the physical input or remote input that has the breaker status (closed if
breaker is closed, open when breaker is open) to the Status input of the breaker
element. This is the only way to indicate breaker status to the DGC-2020.

iv. If it is desired to have physical inputs that can request breaker open and close
commands, connect the desired inputs to the open and close command inputs of the
breaker element. Note these are to be pulsed inputs; if they are both closed at the
same time, the breaker will not change state. If it is not desired to have inputs for
breaker commands, connect a “Logic 0” input object to the open and close command
inputs of the breaker block.

b. Generator Breaker
i. Dragthe Gen Breaker element into the logic diagram.

ii. Connect the breaker element open and close outputs to the contact outputs that will
drive the breaker.

ii. Connect the physical input or remote input that has the breaker status (closed if
breaker is closed, open when breaker is open) to the Status input of the breaker
element. This is the only way to indicate breaker status to the DGC-2020.

iv. If it is desired to have physical inputs that can request breaker open and close
commands, connect the desired inputs to the open and close command inputs of the
breaker element. Note these are to be pulsed inputs; if they are both closed at the
same time, the breaker will not change state. If it is not desired to have inputs for
breaker commands, connect a “Logic 0" input object to the open and close command
inputs of the breaker block.

c. Click the Save button when the logic is complete.

d. From the Communication pull-down menu, select Upload Logic to load the logic into the DGC-
2020 if connected, or save the settings to a file if working off line.
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Figure 7-66. Settings Explorer, BESTlogicPlus Programmable Logic

5. Set the parameters for detecting stable and failed bus and generator under SETTINGS EXPLORER >
BREAKER MANAGEMENT > BUS CONDITION DETECTION.

a. Generator Sensing. See Figure 7-67.

Front Panel Navigation Path: SETTINGS > BREAKER MANAGEMENT > BUS CONDITION
DETECT

i. Dead Bus Voltage Threshold and Activation Delay. When the voltage of either the
generator or bus is below this threshold for the duration equal the activation delay, the
generator or bus is deemed “Dead”.

ii. Gen Stable Over and Under Voltage Thresholds and Over and Under Frequency
Thresholds and the Bus Stable and Bus Failed Activation Delay. When the generator
voltage and frequencies are within the specified ranges for the duration equal to the
Bus Stable Activation Delay, the generator is deemed “Stable”. Otherwise it is deemed
“Failed”.

b. Bus Sensing. See Figure 7-67.

i. Bus Stable Over and Under Voltage Thresholds and Over and Under Frequency
Thresholds. When the bus input voltage and frequencies are within the specified
ranges for the duration equal to the Bus Stable Activation Delay, the bus input is
deemed “Stable”. Otherwise, it is deemed “Failed”.

6. Place the unitin AUTO. The unit is now configured for mains fail transfer operation. It can be tested by
removing the input to the bus input terminals, or temporarily modifying the bus condition parameter for
the bus input to indicate the bus input has failed. After the mains fail transfer delay has expired, the
mains breaker opens, the generator starts, and the gen breaker closes. When the bus is reapplied or
the bus condition parameters are re-adjusted to indicate a stable bus input, after the mains fail return
delay has expired, the unit opens the generator breaker, closes the mains breaker, cools down, and
stops.
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Caution

The bus condition parameters are critical because they determine when
a breaker can be closed. The generator breaker can be closed when
any one of the following is true:

e The generator is stable and both breakers are open

e The generator is stable and the bus is stable

e The generator is stable, the bus is dead, and the dead bus
close enable setting is set to enabled

e The generator is dead, the dead gen close enable setting is
set to enabled, the bus is dead, and the dead bus close
enable setting is set to enabled

The mains breaker can be closed only when the generator is stable and
both breakers are open, or the generator is stable and the bus is stable.
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Bus Condition Detection

Generator Sensing

Generator Condition Settings

Dead Gen Threshold Dead Gen Activation Delay (s) Gen Failed Activation Delay (s)
30 W 0.1 0.1
0.063 Per Unit

Generator Stable

Overvoltage Settings Undervoltage Settings

Fickup (VW L-L) Dropout Pickup (W L-L) Dropout

130 v 127 v 115 Vv 17 vV

0.271 Per Unit 0.265 Per Unit 0.240 Per Unit 0.244 Per Unit

Overfrequency Settings Underfrequency Settings

Pickup Dropout Pickup Dropout

62.00 Hz £1.80 Hz 58.00 Hz 5820 Hz

1.0333 Per Unit 1.0300 Per Unit 05667 Per Unit 0.5700 Per Unit
Gen Stable Activation Delay (s) Low Line Scale Factor Alternate Freguency Scale Factor
0.1 1.000 1.000

Bus Sensing
Bus Condition Settings

Dead Bus Threshold Dead Bus Activation Delay (s) Bus Failed Activation Delay (s)
30 W 01 01
0.063 Per Unit
Bus Stable
Overvoltage Settings Undervoltage Settings
Pickup (VW L-L) Dropout Pickup (V L-L) Dropout
130 W 127 W 115 vV 17 vV
0.271 Per Unit 0.265 Per Unit 0240 Per Unit D244 Per Unit
Overfrequency Settings Underfrequency Settings
Pickup Dropout Pickup Dropout
62.00 Hz 61.80 Hz 58.00 Hz 58.20 Hz
1.0333 Per Unit 1.0300 Per Unit 0.9667 Per Unit 0.9700 Per Unit
Bus Stable Activation Delay (s) Low Line Scale Factor Alternate Frequency Scale Factor
0.1 1.000 1.000

Figure 7-67. Settings Explorer, Breaker Management, Bus Condition Detection Screen
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SECTION 8 « MAINTENANCE AND
TROUBLESHOOTING

Maintenance

Preventative maintenance consists of periodic replacement of the backup battery and periodically checking
that the connections between the DGC-2020 and the system are clean and tight. DGC-2020 units are
manufactured using state-of-the-art, surface-mount technology. As such, Basler Electric recommends that
no repair procedures be attempted by anyone other than Basler Electric personnel.

Backup Battery for the Real Time Clock

The backup battery for the real time clock is a standard feature for the DGC-2020 Digital Genset Controller.
A 3.0 Vdc, 195-mAh lithium battery (type Rayovac BR2032) is used to maintain clock function during loss
of power supply voltage. In mobile substation and generator applications, the primary battery system that
supplies the DGC-2020 power supply may be disconnected for extended periods (weeks, months) between
uses. Without battery backup for the real time clock, clock functions will cease if battery input power is
removed.

The backup battery has a life expectancy of approximately 10 years. After this time, you should contact
Basler Electric to order a new battery, Basler Electric P/N 38526.

Battery access is located on the rear side of the DGC-2020.

Caution

Replacement of the backup battery for the real-time clock should be
performed only by qualified personnel.

Do not short-circuit the battery, reverse battery polarity, or attempt to
recharge the battery. Observe polarity markings on the battery socket
while inserting a new battery. The battery polarity must be correct in
order to provide backup for the real-time clock.

It is recommended that the battery be removed if the DGC-2020 is to be
operated in a salt-fog environment. Salt fog is known to be conductive
and may short-circuit the battery.

Note

Failure to replace the battery with Basler Electric P/N 38526 may void
the warranty.

Storage

This device contains long-life aluminum electrolytic capacitors. For devices that are not in service (spares
in storage), the life of these capacitors can be maximized by energizing the device for 30 minutes once per
year.

Troubleshooting

If you do not get the results that you expect from the DGC-2020, first check the programmable settings for
the appropriate function. Use the following troubleshooting procedures when difficulties are encountered in
the operation of your genset control system.

Communications

Ethernet Port Does Not Operate Properly

Step 1.  Verify that the proper port of your computer is being used. For more information, refer to Section
4, BESTCOMSPIus® Software, Communication.
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Step 2. Verify the network configuration of the LSM-2020 and DGC-2020 are set up properly. For more
information, refer to Section 4, BESTCOMSPIus® Software, Communication.

Step 3. Verify that all Ethernet devices comply with IEC 61000-4 series of specifications for Industrial
Ethernet Devices. Commercial devices are not recommended and may result in erratic network
communications.

USB Port Does Not Operate Properly

Step 1.  Verify that the proper port of your computer is being used. For more information, refer to Section
4, BESTCOMSPIus® Software, Communication.

CAN Bus Communication Does Not Operate Properly

Step 1:  Verify that there is a 120-ohm termination resistor on each end of the bus section of the wiring,
and that there are not any termination resistors at any node connections that are on stubs from
the main bus.

Step 2:  Check all CAN Bus wiring for loose connections, and verify that the CAN H and CAN L wires
have not gotten switched somewhere on the network.

Step 3:  Verify that the cable length of the bus section of the wiring does not exceed 40 meters (131 feet),
and verify that any stubs from the main bus do not exceed 3 meters (10 feet) in length.

Step 4:  If the Engine ECU is a Volvo or MTU ECU, verify that the ECU Configuration setting is set to
match the ECU configuration.

Inputs and Outputs

Programmable Inputs Do Not Operate as Expected
Step 1.  Verify that all wiring is properly connected. Refer to Section 6, Installation, Connections.

Step 2.  Confirm that the inputs are programmed properly.
Step 3.  Ensure that the input at the DGC-2020 is actually connected to the BATT— terminal (2).

Programmable Outputs Do Not Operate as Expected
Step 1.  Verify that all wiring is properly connected. Refer to Section 6, Installation, Connections.

Step 2.  Confirm that the outputs are programmed properly.
Metering/Display
Incorrect Display of Battery Voltage, Coolant Temperature, Qil Pressure, or Fuel Level

Step 1.  Verify that all wiring is properly connected. Refer to Section 6, Installation, Connections.

Step 2. Confirm that the SENDER COM terminal (11) is connected to the negative battery terminal and
the engine-block side of the senders. Current from other devices sharing this connection can
cause erroneous readings.

Step 3. If the displayed battery voltage is incorrect, ensure that the proper voltage is present between
the BATT+ terminal (3) and the SENDER COM terminal (11).

Step 4.  Verify that the correct senders are being used.

Step 5. Use a voltmeter connected between the BATT-terminal (2) and the SENDER COM terminal (11)
on the DGC 2020 to verify that there is no voltage difference at any time. Any voltage differences
may manifest themselves as erratic sender readings. Wiring should be corrected so that no
differences exist.

Step 6:  Check the sender wiring and isolate sender wiring from any of the AC wiring in the system. The
sender wiring should be located away from any power AC wiring from the generator and any
ignition wiring. Separate conduits should be used for sender wiring and any AC wiring.

Incorrect Display of Generator Voltage
Step 1.  Verify that all wiring is properly connected. Refer to Section 6, Installation, Connections.

Step 2.  Ensure that the proper voltage is present at the DGC-2020 voltage sensing inputs (41, 39, 37,
and 35).

Step 3.  Verify that the voltage transformer ratio and sensing configuration is correct.
Step 4. Confirm that the voltage sensing transformers are correct and properly installed.
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Incorrect Measurement or Display of Generator Current
Step 1.  Verify that all wiring is properly connected. Refer to Section 6, Installation, Connections.

Step 2.  Ensure that the proper current is present at the DGC-2020 current sensing inputs 68/69, 71/72,
and 74/75.

Step 3. Verify that the current sensing transformer ratios are correct.
Step 4. Confirm that the current sensing transformers are correct and properly installed.

Incorrect Display of Engine RPM

Step 1.  Verify that all wiring is properly connected. Refer to Section 6, Installation, Connections.
Step 2.  Verify that the flywheel teeth setting is correct.

Step 3. Verify that the prime mover governor is operating properly.

Step 4. Verify that the measured frequency of the voltage at the MPU input (31 and 32) is correct.

Step 5. If the MPU is shared with the governor, verify that the polarity of the MPU input to the governor
matches the polarity of the MPU input to the DGC-2020.

DGC-2020 Indicates Incorrect Power Factor

Check the rotation of the machine and the labeling of the A-B-C terminals. The machine must be rotating
in clockwise (A-B-C) phase sequence for correct power factor metering. A power factor indication of 0.5
with resistive load present is a symptom of incorrect phase rotation.

LCD is Blank and all LEDs are Flashing at Approximately 2 Second Intervals

This indicates that the DGC-2020 does not detect that valid application firmware is installed. The unit is
running its boot loader program, waiting to accept a firmware upload.

Step 1. Start BESTCOMSPIus®. Use the top pull-down menu and select FILE > NEW > DGC-2020.

Step 2. Select COMMUNICATIONS > UPLOAD DEVICE FILES and select the device package file that
contains the firmware and language you want to upload.

Step 3. Check the boxes for DGC-2020 Firmware and DGC-2020 Language Module. Click the UPLOAD
button to start the upload process.

Ground Faults Detected in Ungrounded System Applications

Step 1:  Verify that there is no connection from the neutral connection of the generator to the system
ground.

Step 2:  Perform insulation resistance tests on the system wiring to check for insulation integrity in the
overall system.

Step 3: If ground faults are detected on a DGC-2020 in an ungrounded system application, it is
recommended that potential transformers be employed on the voltage sensing inputs to provide
full isolation between the DGC-2020 and monitored voltage phases.

Step 4:  If potential transformers are in place, remove the connectors from the DGC-2020 one at a time.
If removal of a connector removes the ground fault, check the system wiring to that connector
and out into the system to verify that connections are secure and all wiring insulation is in good
condition.

Generator Breaker and Mains Breaker

Generator Breaker Will Not Close to a Dead Bus

Step 1: Review the description of how the generator breaker logic element functions contained in the
GENBRK logic element description in Section 5, BESTlogic™Plus Programmable Logic.

Step 2: Review the section on breaker close requests in Section 3, Functional Description, Breaker
Management.

Step 3:  Navigate to the SETTINGS > BREAKER MANAGEMENT > BREAKER HARDWARE > GEN
BREAKER screen and set DEAD BUS CL ENBL to ENABLE.

Step 4:  Verify that the Generator status is stable. The breaker will not close if the generator status is not
stable. Check status by using the Metering Explorer in BESTCOMSPIus® and verify that when
the generator is running, the GEN STABLE status LED is lit. If necessary, modify the settings on
the SETTINGS > BREAKER MANAGEMENT > BUS CONDITION DETECTION screen.
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Step 5:

Step 6:

Step 7:

Step 8:

Verify the bus status is DEAD. Check status by using the Metering Explorer in BESTCOMSPIus®
and verify that when the generator is running, the BUS DEAD status LED is lit. If necessary,
modify the settings on the SETTINGS > BREAKER MANAGEMENT > BUS CONDITION
DETECTION screen.

Verify the connections in BESTlogicPlus Programmable Logic to the generator breaker logic
element. The Status input must be driven by an “A” or normally open contact from the generator
breaker. The OPEN and CLOSE command inputs on the left side of the logic block are inputs for
open and close commands. These can be wired to physical inputs if it is desired to have open
and close command switches. If they are wired, they must either be pulsed inputs, or some logic
must be employed so that the open and close command inputs are never driven at the same
time. If these are both driven at the same time, the breaker is receiving open and close commands
simultaneously. The breaker will not change state if it is being commanded to open and close at
the same time.

Verify the breaker is receiving a close command. Breaker close command sources are:

e The DGC-2020 itself when the RUN WITH LOAD logic element receives a Start pulse in
the programmable logic.

e The DGC-2020 itself when started from a Demand Start as part of demand start/stop and
sequencing.

e The DGC-2020 itself when started from the Exercise Timer and the Run with Load box
is checked in the Generator Exerciser settings.

e Manual Breaker Close Input Contacts applied to the Open and Close inputs on the left
side of the Generator Breaker logic element in the programmable logic.

Verify the wiring to the breaker from the DGC-2020. If it seems OK, you can do a manual close
and open by modifying the programmable logic. Map some unused outputs to the OPEN and
CLOSE outputs from the Gen Breaker Block in the programmable logic. Map a virtual switch to
the logic output that would normally be the breaker close output. Map another virtual switch to
the logic output that would normally be the breaker close output. Connect with BESTCOMSPIus®,
and exercise the virtual switches using the Control panel located in the Metering Explorer. Never
turn open and close on at the same time. This could damage the breaker and/or motor operator.
If everything is working as expected, restore the logic to its original diagram.

Generator Breaker Will Not Close to a Live Bus

Step 1:
Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Review the description of how the generator breaker logic element functions contained in the
GENBRK logic element description in Section 5, BESTlogicPlus Programmable Logic.

Review the section on breaker close requests in Section 3, Functional Description, Breaker
Management.

Verify that the Generator status is stable. The breaker will not close if the generator status is not
stable. Check status using the Metering Explorer in BESTCOMSPIus® and verify that when the
generator is running, the GEN STABLE status LED is lit. If necessary, modify the settings on the
SETTINGS > BREAKER MANAGEMENT > BUS CONDITION DETECTION screen.

Verify that the Bus status is stable. The breaker will not close if the bus is not stable, check status
using the Metering Explorer in BESTCOMSPIus® and verify that when the generator is running,
the BUS STABLE status LED is lit. If necessary, modify the settings on the SETTINGS >
BREAKER MANAGEMENT > BUS CONDITION DETECTION screen.

Verify the connections in BESTlogicPlus Programmable Logic to the generator breaker logic
element. The Status input must be driven by an “A” or normally open contact from the generator
breaker. The OPEN and CLOSE command inputs on the left side of the logic block are inputs for
open and close commands. These can be wired to physical inputs if it is desired to have open
and close command switches. If they are wired, they must either be pulsed inputs, or some logic
must be employed so that the open and close command inputs are never driven at the same
time. If these are both driven at the same time, the breaker is receiving open and close commands
simultaneously. The breaker will not change state if it is being commanded to open and close at
the same time.

Verify the breaker is receiving a close command. Breaker close command sources are:

e The DGC-2020 itself when the automatic transfer (ATS) feature is enabled.
e The DGC-2020 itself when the RUN WITH LOAD logic element receives a Start pulse in
the programmable logic.
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Step 7:

Step 8:

e The DGC-2020 itself when started from a Demand Start as part of demand start/stop and
sequencing.

e The DGC-2020 itself when started from the Exercise Timer and the Run with Load box
is checked in the Generator Exerciser settings.

e Manual Breaker Close Input Contacts applied to the Open and Close inputs on the left
side of the Generator Breaker logic element in the programmable logic.

Verify the synchronizer is operating properly; refer to the synchronizer portion of the
troubleshooting steps.

Verify the wiring to the breaker from the DGC-2020. If it seems OK, you can do a manual close
and open by modifying the programmable logic. Map some unused outputs to the OPEN and
CLOSE outputs from the Gen Breaker Block in the programmable logic. Map a virtual switch to
the logic output that would normally be the breaker close output. Map another virtual switch to
the logic output that would normally be the breaker close output. Connect with BESTCOMSPIus®,
and exercise the virtual switches using the Control panel located in the Metering Explorer. Never
turn open and close on at the same time. This could damage the breaker and/or motor operator.
If everything is working as expected, restore the logic to its original diagram.

Generator Breaker Does Not Open When It Should

Step 1:
Step 2:

Step 3:

Step 4:

Step 5:

Review the description of how the generator breaker logic element functions contained in the
GENBRK logic element description in Section 5, BESTlogicPlus Programmable Logic.

Review the section on breaker close requests in Section 3, Functional Description, Breaker
Management.

Verify the connections in BESTlogicPlus Programmable Logic to the generator breaker logic
element. The Status input must be driven by an “A” or normally open contact from the generator
breaker. The OPEN and CLOSE command inputs on the left side of the logic block are inputs for
open and close commands. These can be wired to physical inputs if it is desired to have open
and close command switches. If they are wired, either they must be pulsed inputs or some logic
must be employed so that the open and close command inputs are never driven at the same
time. If these are both driven at the same time, the breaker is receiving open and close commands
simultaneously. The breaker will not change state if it is being commanded to open and close at
the same time.

Verify the breaker is receiving a close command. Breaker close command sources are:

e The DGC-2020 itself when the automatic transfer (ATS) feature is enabled.

e The DGC-2020 itself when the RUN WITH LOAD logic element receives a Start pulse in
the programmable logic.

e The DGC-2020 itself when started from a Demand Start as part of demand start/stop and
sequencing.

e The DGC-2020 itself when started from the Exercise Timer and the Run with Load box
is checked in the Generator Exerciser settings.

e Manual Breaker Close Input Contacts applied to the Open and Close inputs on the left
side of the Generator Breaker logic element in the programmable logic.

Verify the wiring to the breaker from the DGC-2020. If it seems OK, you can do a manual close
and open by modifying the programmable logic. Map some unused outputs to the OPEN and
CLOSE outputs from the Gen Breaker Block in the programmable logic. Map a virtual switch to
the logic output that would normally be the breaker close output. Map another virtual switch to
the logic output that would normally be the breaker close output. Connect with BESTCOMSPIus®,
and exercise the virtual switches using the Control panel located in the Metering Explorer. Never
turn open and close on at the same time. This could damage the breaker and/or motor operator.
If everything is working as expected, restore the logic to its original diagram.

Mains Breaker Does Not Open When Mains Fails

Step 1:

Step 2:
Step 3:

Verify that a Mains Breaker has been configured by examining the settings on the SETTINGS >
BREAKER MANAGEMENT > BREAKER HARDWARE screen.

Verify the mains breaker has been correctly included in the programmable logic.

Verify that the MAINS FAIL TRANSFER parameter is set to ENABLE on the SETTINGS >
BREAKER MANAGEMENT > BREAKER HARDWARE screen.
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Step 4:

Step 5:

Verify that a failure of the mains is detected by the DGC-2020. Check status using the Metering
Explorer in BESTCOMSPIus® and verify that the MAINS FAIL status LED is lit when the power
on the DGC-2020 bus voltage input is either out of voltage or frequency range. If necessary,
modify the settings on the SETTINGS > BREAKER MANAGEMENT > BUS CONDITION
DETECTION screen to achieve correct detection.

Verify the wiring to the breaker from the DGC-2020. If it seems OK, you can do a manual close
and open by modifying the programmable logic. Map some unused outputs to the OPEN and
CLOSE outputs from the Gen Breaker Block in the programmable logic. Map a virtual switch to
the logic output that would normally be the breaker close output. Map another virtual switch to
the logic output that would normally be the breaker close output. Connect with BESTCOMSPIus®,
and exercise the virtual switches using the Control panel located in the Metering Explorer. Never
turn open and close on at the same time. This could damage the breaker and/or motor operator.
If everything is working as expected, restore the logic to its original diagram.

Mains Breaker Does Not Close After Mains Returns

Step 1:

Step 2:
Step 3:

Step 4:

Step 5:

Verify that a Mains Breaker has been configured by examining the settings on the SETTINGS >
BREAKER MANAGEMENT > BREAKER HARDWARE screen.

Verify the mains breaker has been correctly included in the programmable logic.

Verify that the MAINS FAIL TRANSFER parameter is set to ENABLE on the SETTINGS >
BREAKER MANAGEMENT > BREAKER HARDWARE screen.

Verify that stable mains power is detected by the DGC-2020. Check status using the Metering
Explorer in BESTCOMSPIus® and verify that the MAINS STABLE status LED is lit when the
power on the DGC-2020 bus voltage input is good. If necessary, modify the settings on the
SETTINGS > BREAKER MANAGEMENT > BUS CONDITION DETECTION screen to achieve
correct detection.

Verify the wiring to the breaker from the DGC-2020. If it seems OK, you can do a manual close
and open by modifying the programmable logic. Map some unused outputs to the OPEN and
CLOSE outputs from the Gen Breaker Block in the programmable logic. Map a virtual switch to
the logic output that would normally be the breaker close output. Map another virtual switch to
the logic output that would normally be the breaker close output. Connect with BESTCOMSPIus®,
and exercise the virtual switches using the Control panel located in the Metering Explorer. Never
turn open and close on at the same time. This could damage the breaker and/or motor operator.
If everything is working as expected, restore the logic to its original diagram.

Synchronizer

Determining if the Synchronizer is Active

Step 1:
Step 2:

Step 3:
Step 4:

Step 5:

Disable the speed trim function.

Initiate a breaker close request by one of the methods listed in Section 3, Functional Description,
Breaker Management.

Check for raise and/or lower pulses coming from the DGC-2020 if the governor or AVR bias
control output type is contact.

Check the governor and/or AVR bias analog outputs on the load share module with a volt meter
if the governor or AVR bias control output type is analog.

The voltages or raise/lower pulses should be changing when the synchronizer is active. If there
are no raise/lower pulses, or if the analog bias voltages do not change, the synchronizer is not
active.

Synchronizer Not Active

Step 1:

Step 2:

Check style number to verify that the DGC-2020 has the synchronizer option. If the synchronizer
option does not exist in the style number, you may contact Basler Electric and request a style
number change.

Check status using the Metering Explorer in BESTCOMSP/us® and verify that when the generator
is running, the GEN STABLE status LED is lit and the BUS STABLE LED is lit. Adjust the Bus
Condition Detection settings accordingly. The synchronizer will never activate if the Bus is Dead
or Failed (i.e. not stable).

8-6

DGC-2020 Maintenance and Troubleshooting 9400200891 Rev A



Step 3:  Check that the DGC-2020 is trying to initiate a breaker closure. To determine the sources of
breaker close requests, refer to Section 3, Functional Description, Breaker Management.

Synchronizer Active for a Short Time, Then Stops

Step 1:  Check if a Sync Fail pre-alarm or a Breaker Close Fail pre-alarm is occurring or has occurred.
The synchronizer stops acting when such a pre-alarm occurs. Press the Off button or the Reset
button on the DGC-2020 front panel to clear these pre-alarms.

Step 2:  Verify that the Sync Fail Activation delay is sufficiently long to allow the synchronizer to complete
the synchronization process.

Step 3:  Verify that the Breaker Close Wait time is not too short causing a pre-alarm to occur before the
breaker closes when a breaker close is initiated by the DGC-2020.

Synchronizer Does Not Lower Engine Speed Allowing Alignment of Bus and Generator

Step 1:  Using the front panel HMI, navigate to the SETTINGS > MULTIGEN MANAGEMENT > GOV
ANALOG OUTPUT screen and set SPD RESPONSE to DECREASING.

Synchronizer Does Not Raise Engine Speed Allowing Alignment of Bus and Generator

Step 1:  Using the front panel HMI, navigate to the SETTINGS > MULTIGEN MANAGEMENT > GOV
ANALOG OUTPUT screen and set SPD RESPONSE to DECREASING.

Synchronizer Does Not Lower the Generator Voltage to Achieve Matching of Bus and Generator
Voltages

Step 1:  Navigate to the SETTINGS > MULTIGEN MANAGEMENT > AVR ANALOG OUTPUT screen
and set VOLT RESPONSE to DECREASING.

Synchronizer Does Not Raise Generator Voltage to Achieve Matching of Bus and Generator
Voltages

Step 1:  Navigate to the SETTINGS > MULTIGEN MANAGEMENT > AVR ANALOG OUTPUT screen
and set VOLT RESPONSE to DECREASING.

Speed Bias

Engine Speed Does Not Change When Speed Bias Voltage Changes

Step 1:  Verify that the engine speed will change when the speed bias changes. As a test, you can force
a voltage on the speed bias output by setting the Min Output Voltage and Max Output Voltage to
the same value by navigating to SETTINGS > MULTIGEN MANAGEMENT > GOV ANALOG
OUPUT. If the bias is current based, you can force a fixed current by setting the Governor Output
Current Minimum and Maximum to the same value by navigating to SETTINGS > MULTIGEN
MANAGEMENT > GOV ANALOG OUTPUT.

If the speed still does not change when varying the bias:

e Verify that the governor or ECU is equipped and configured to accept bias inputs.

e Check connections to verify the wiring to the governor bias is correct.

e If you have an engine with an ECU, check ECU programming to verify it is set up to
accept a speed bias input.

Engine Speed Decreases When Speed Bias is Increased

Step 1: Navigate to the SETTINGS > MULTIGEN MANAGEMENT > GOV ANALOG OUTPUT screen
and set SPD RESPONSE to DECREASING.

Engine Speed Increases When Speed Bias is Decreased

Step 1: Navigate to the SETTINGS > MULTIGEN MANAGEMENT > GOV ANALOG OUTPUT screen
and set SPD RESPONSE to DECREASING.

Voltage Bias

Generator Voltage Does Not Change When Voltage Bias Changes

Step 1:  As a test, you can force a voltage on the AVR bias output by setting the Min Output Voltage and
Max Output Voltage to the same value by navigating to SETTINGS > MULTIGEN
MANAGEMENT > AVR OUTPUT. If the bias is current based, you can force a fixed current by
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setting the Min Output Current and Max Output Current to the same value by navigating to
SETTINGS > MULTIGEN MANAGEMENT > AVR OUTPUT.

If the voltage still does not change when varying the bias:

e Verify that the AVR is equipped and configured to accept bias inputs.

e Check connections to verify the wiring to the AVR bias is correct.

e If you have digital voltage regulator, verify it set up and programmed to accept a voltage
bias input.

Generator Voltage Decreases When AVR Speed Bias is Increased

Step 1:  Navigate to the SETTINGS > MULTIGEN MANAGEMENT > AVR OUTPUT screen and set VOLT
RESPONSE to DECREASING.

Generator Voltage Increases When Speed Bias is Decreased

Step 1:  Navigate to the SETTINGS > MULTIGEN MANAGEMENT > AVR OUTPUT screen and set VOLT
RESPONSE to DECREASING.

Load Sharing

Generator Breaker Status is not being received by the DGC-2020

Step 1:  Close the generator breaker. Verify that the DGC-2020 sees the status indicating the generator
breaker is closed. This is found on the front panel or in BESTCOMSP/us® under METERING >
STATUS > GEN BREAKER.

Step 2:  If the status is not correct, check the digital input status on the DGC-2020 through which the
breaker status is fed by examining the input with BESTCOMSPIus® under METERING > INPUTS
> CONTACT INPUTS or METERING > INPUTS > REMOTE CONTACT INPUTS.

Step 3:  If the input status is correct, but the Gen Breaker status under METERING->STATUS is not,
check the PLC logic, and verify that the Gen Breaker is fed into the DGC-2020 is tied in logic to
the Status input on the Gen Breaker logic element.

Step 4: Make any corrections and re-check that the status is received correctly.

Generator Runs at Incorrect Speed when Generator Breaker is Closed

Step 1:  Verify generator breaker status is being correctly received as described in Generator Breaker
Status is not being received by the DGC-2020. If the status is correct, proceed to the steps below.

Step 2:  Check the range set for the LSM-2020 Governor Bias output by examining the Min. and Max.
Output voltage or current settings under MULTIGEN MANAGEMENT > GOVERNOR BIAS
OUTPUT. Verify that this range is valid for the governor or engine specified.

Step 3:  Perform the tests in Step 1 of Speed Bias in this section to verify that setting the output to different
values within its range causes engine speed to vary in the desired manner.

Step 4: Measure the voltage or current on the governor analog bias signal from the LSM-2020. This
signal is found on terminals P2-14 (GOV-) and P2-15 (GOV+). If the output is at the midpoint of
its range, the generator should run at rated speed.

Step 5: Check the SPEED BIAS parameter in the LSM DEBUG screen found on the front panel at
SETTINGS > SYSTEM PARAMS > REMOTE MODULE SETUP > LSM SETUP > LOAD SHARE
DEBUG. Check if the normalized value from the LSM DEBUG screen corresponds to the value
measured at LSM-2020 terminals P2-14 (GOV-) and P2-15 (GOV+). If the normalized value is
0.00, the output should be in the midpoint of its range. If the normalized value is 1.00, the output
should be in the maximum point of its range. If the normalized value is —1.00, the output should
be in the minimum point of its range. Any other values are scaled within the range. If the
normalized value and the measured output do not match up, either there are wiring errors, or
some external device is driving the governor bias signal at the same time as the LSM-2020.
Correct this conflicting situation if it exists.

Step 6: Check that the signal being measured at the LSM-2020 terminals P2-14 (GOV-) and P2-15
(GOVH+) is carried to the actual governor bias inputs on the engine governor. Measurements
should be the same as they were on the LSM-2020. If not, correct the wiring errors.

Step 7:  Check if there are any relay contacts in the path between the LSM-2020 governor bias outputs
and the engine governor’s bias input. Any relay contacts that are used to switch load share lines,
governor analog speed bias signals, or voltage regulator analog voltage bias signals must use a
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Step 8:

relay intended for low voltage, low current applications to preserve signal integrity. Signal relays,
not power relays, must be used for this application. Verify the relay contacts are not affecting the
signal.

If speed trim is enabled, verify that the speed trim set point is at the correct value for desired
operation.

Generators Do Not Share Load Equally

Step 1:
Step 2:

Step 3:

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

Step 9:

Step 10:

Step 11:

Verify that load sharing is enabled in SETTINGS > BIAS CONTROL SETTINGS > GOVERNOR
BIAS CONTROL SETTINGS > LOAD CONTROL ENABLED.

Verify generator breaker status is being correctly received as described in Generator Breaker
Status is not being received by the DGC-2020. If the status is correct, proceed to Step 3.

Check the Load Share Line operating voltage range by examining the Min. and Max. Voltage
parameters found in BESTCOMSPIus® under SETTINGS > MULTIGEN MANAGEMENT > LOAD
SHARE OUTPUT. The range must be the same for all machines in the load share system.

Measure the Load Share line voltage at terminals P2-5 (LS-) and P2-6 (LS+) on the LSM-2020.
The same voltage should be present on each LSM-2020. If not, correct any issues.

Examine the FDBK VOLT on the front panel of the DGC-2020 under SETTINGS > SYSTEM
PARAMS > REMOTE MODULE SETUP > LSM SETUP > LSM DEBUG. This is the voltage read
from the load share lines by the DGC-2020. Verify this voltage matches the voltage read with a
voltmeter across LSM-2020 terminals P2-5 (LS-) and P2-6 (LS+). Verify the same FDBK VOLT
is present on all the machines in the load share system. If they are not equal, examine the load
share line wiring and correct any issues.

Check if there are any contacts in the load share line path between the LSM-2020s. Any relay
contacts that are used to switch load share lines, governor analog bias signals, or voltage
regulator analog voltage bias signals must use a relay intended for low voltage, low current
applications to preserve signal integrity. Signal relays, not power relays, must be used for this
application. Verify the relay contacts are not affecting the signal.

If there are still issues, disconnect the load share line from the LSM-2020. Run the single machine
with load, and verify that it loads and unloads correctly, and runs at the correct speed. Repeat for
each machine.

Re-attach load share lines to all LSM-2020s that are part of the load sharing system. Run the
SINGLE machine with load, and verify that it loads and unloads correctly, and runs at the correct
speed. If the machine slows down when the generator breaker is closed, check the load share
line voltage. It should be equal, on a normalized basis, to the normalized kW produced by the
generator. As an example, if the generator is loaded to 50% capacity, the Load Share Line
voltage should be at the midpoint of the range. If it is not, something is driving the load share line
that should not be. The single unit should be the only device driving the load share lines.

Disconnect the load share lines from each non-running machine and see if the speed of the
running machine is correct. If a particular LSM-2020 on a non-running machine seems to affect
the performance of the running machine, that LSM-2020 may be damaged such that the Load
Share Line contacts are sticking, causing the LSM-2020 to drive the load share line even though
the generator breaker is open. Tap the relays to see if the problem clears up. If so, a faulty LSM-
2020 relay is indicated. Replace the LSM-2020, or wire in external contacts to remove the LSM-
2020 from the load share system when the generator breaker is closed.

If it appears that something is driving the load share line but it is not the LSM-2020 on one of the
non-running units, search for an external device that is driving or loading down the load share
lines.

Repeat the preceding 3 steps for each machine.

Load Sharing Works Correctly, but a Single Unit Slows Down

With all units running, load sharing works correctly, but a single unit slows down after the generator breaker

is closed.
Step 1:

Step 2:

Disconnect the load share line from the LSM-2020. Run the single machine with load, and verify
that it loads and unloads correctly, and runs at the correct speed. Repeat for each machine.

Re-attach load share lines to all LSM-2020s that are part of the load sharing system. Run the
SINGLE machine with load, and verify that it loads and unloads correctly, and runs at the correct
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speed. If the machine slows down when the generator breaker is closed, check the load share
line voltage. It should be equal, on a normalized basis, to the normalized kW produced by the
generator. As an example, if the generator is loaded to 50% capacity, the Load Share Line
voltage should be at the midpoint of the range. If it is not, something is driving the load share line
that should not be. The single unit should be the only device driving the load share lines.

Step 3:  Disconnect the load share lines from each non-running machine and see if the speed of the
running machine is correct. If a particular LSM-2020 on a non-running machine seems to affect
the performance of the running machine, that LSM-2020 may be damaged such that the Load
Share Line contacts are sticking, causing the LSM-2020 to drive the load share line even though
the generator breaker is open. Tap the relays to see if the problem clears up. If so, a faulty LSM-
2020 relay is indicated. Replace the LSM-2020, or wire in external contacts to remove the LSM-
2020 from the load share system when the generator breaker is closed.

Step 4:  If it appears that something is driving the load share line but it is not the LSM-2020 on one of the
non-running units, search for an external device that is driving or loading down the load share
lines.

Step 5: Repeat the preceding 3 steps for each machine.

DGC-2020 Front Panel Debug Screens

There are several debug screens in the DGC-2020 that can be useful for debugging load sharing issues
and I/O module related issues. The following debug screens are available: LOAD SHARE DEBUG,
CONTROL DEBUG, CEM DEBUG, and AEM DEBUG.

LOAD SHARE DEBUG

This screen is useful for debugging load share related issues, and kW and var control related issues. It
gives visibility into the parameters metered and controlled by the LSM-2020.

The LOAD SHARE DEBUG screen is located on the front panel at SETTINGS > SYSTEM PARAMS >
REMOTE MODULE SETUP > LSM SETUP > LOAD SHARE DEBUG.

The following parameters are visible on the LOAD SHARE DEBUG screen:

e FDBK VOLT: Voltage the LSM-2020 sees on its load share line input. Terminals P2-5 (LS-) and
P2-6 (LS+). This measurement is useful for debugging load share issues. Normally, all machines
that have their generator breakers closed should measure the same voltage for FDBK VOLT. If this
voltage differs, check for wiring errors, or problems with any relay contacts in the load share line
wiring. Any relay contacts that are used to switch load share lines, governor analog speed bias
signals, or voltage regulator analog bias signals must use a relay intended for low voltage, low
current applications to preserve signal integrity. Signal relays, not power relays, must be used for
this application.

e AUX VOLT: Voltage the LSM-2020 sees on its analog input. Terminals P2-8 (IN-) and P2-9 (V+).

e AUX CURRENT: Current the LSM-2020 sees on its analog input. Terminals P2-7 (IN+) and
P2-8 (IN-).

e SPEED BIAS: This is the normalized value to which the LSM-2020 drives the governor analog bias
output. If the value is —1.0, the output will be driven to the minimum value of the governor bias
output range. If the value is 1.0, the output will be driven to the maximum value of the governor
bias output range. If the value is 0.000, the output will be driven to the midpoint value (i.e. half way
between maximum and minimum values) of the governor bias output range. If the generator
breaker is open, or if the generator breaker is closed and speed trim and kW control are disabled,
the output from the LSM-2020 will be the midpoint of the range, indicating the generator should run
at rated speed. Any relay contacts that are used to switch load share lines, governor analog speed
bias signals, or voltage regulator analog voltage bias signals must use a relay intended for low
voltage, low current applications to preserve signal integrity. Signal relays, not power relays, must
be used for this application.

e VOLT BIAS: This is the normalized value to which the LSM-2020 drives the voltage regulator
analog bias output. If the value is —0.1, the output will be driven to the minimum value of the voltage
regulator bias output range. If the value is 1.0, the output will be driven to the maximum value of
the voltage regulator bias output range. If the value is 0.00, the output will be driven to the midpoint
value (i.e. half way between maximum and minimum values) of the voltage regulator bias output
range. If the generator breaker is open, voltage trim and kvar control are disabled, so the output
from the LSM-2020 will be the midpoint of the range, indicating the voltage regulator should operate
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at rated voltage. Any relay contacts that are used to switch load share lines, governor analog speed
bias signal, or voltage regulator analog voltage bias signals must use a relays intended for low
voltage, low current applications to preserve signal integrity. Signal relays, not power relays, must
be used for this application.

WATT DEMAND: This is the normalized kW demand requested by the LSM-2020. It is the desired
amount of power that the generator produces. It is normalized such that 1.0 indicates the full kW
capacity of the generator, 0.5 indicates 50% of the generator’s capacity, etc. When the generator
breaker is closed, and the kW controller is enabled, the WATT DEMAND indicates what level of
power should be generated. In an island load share system, this will correspond to the value read
on the load share lines. If the load share lines are at the 50% point of the load share voltage range,
the WATT DEMAND will be 0.50. If the generator breaker is closed, and the PARALLEL TO MAINS
logic element is true, the WATT DEMAND will be equal to the base load set point. When the
generator breaker is open or the kW controller is disabled, the WATT DEMAND will always be
equal to the value calculated from the voltage that the LSM-2020 sees on its load share line.

kW TOTAL: This is the normalized kW being produced by the generator. 1.0 represents full
machine capacity, 0.5 represents 50% of machine capacity, etc.

RATED kW: This is the rated kW of the machine that should be equal to the RATED kW setting
under SETTINGS > SYSTEM PARAMS > SYSTEM SETTINGS.

var DEMAND: This is the normalized var demand requested by the LSM-2020. It is the desired
amount of var that the generator should produce. It is normalized such that 1.0 indicates the full
var capacity of the generator, 0.5 indicates 50% of the generator’'s capacity, etc. When the
generator breaker is closed, and the var/PF controller is enabled, the var demand indicates what
level of reactive power should be generated. If the generator breaker is closed, and the PARALLEL
TO MAINS logic element is true, the var DEMAND will be equal to the kvar set point (%) if the
controller is in var control mode, or will equal the var value that will maintain the machine Power
Factor at the PF set point if the controller is in Power Factor mode. When the generator breaker is
open or the var/PF controller is disabled, the var DEMAND will always be 0.0. When running with
the generator breaker closed and the PARALLEL TO MAINS logic element is false (i.e. the
generators are an islanded system), the var DEMAND will be 0.0 as well. The DGC-2020 runs in
var DROOP when on an island system.

kvar TOTAL: This is the normalized kvar being produced by the generator. 1.0 represents full
machine capacity, 0.5 represents 50% of machine capacity, etc.

RATED kvar: This is the calculated rated kvar of the machine, calculated from the Rated kW of the
machine and the Rated Power Factor of the machine according to var is equal to the square root
of (VA2 — WATT?).

LSM_RT_BIN: LSM-2020 Real Time Binary Points. This is a 32-bit, bit packed number representing
the binary points transmitted between the LSM-2020 and DGC-2020. Debug at this level is not
necessary.

CONTROL DEBUG

This screen is useful for debugging load share related issues, and kW and var control related issues. It
gives visibility into the states of the kW, kvar, Speed Trim, and Voltage controllers in the DGC-2020.

The CONTROL DEBUG screen is located on the front panel at SETTINGS > BIAS CONTROL > CONTROL
DEBUG.

The following parameters are visible on the CONTROL DEBUG screen:

kW RAMP: This indicates the current kW ramp direction as NONE, UP, or DOWN.

kW RAMP DEMAND: This is the normalized kW demand that is ramped from the initial KW loading
upon generator breaker closure to the desired kW set point. The rate at which the ramp occurs is
set by the Ramp Rate (%) in the Governor Bias Control settings. Note the rate is in terms of
percentage of machine capacity, it is not the time to ramp from zero up to the current desired kW
level. Thus, at low loading it may appear that the ramp is skipped. If the system is loaded to only
10% and a unit is brought on line, and the ramp rate is 10% per second, it takes only one second
to be up to 10% so the ramp time may be quite short.

WATT DEMAND: This is the normalized requested kW demand on the generator. It is normalized
such that 1.0 indicates the full kW capacity of the generator, 0.5 indicates 50% of the generator’'s
capacity, etc. When the generator breaker is closed, and the kW controller is enabled, the WATT
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DEMAND indicates what level of power should be generated. In an island load share system, this
will correspond to the normalized value read on the load share lines. If the load share lines are at
the 50% point of the load share voltage range, the WATT DEMAND will be 0.5. If the generator
breaker is closed, and the PARALLEL TO MAINS logic element is true, the WATT DEMAND will
be equal to the base load set point. When the generator breaker is open or the kW controller is
disabled, the WATT DEMAND will always be equal to the value calculated from the voltage that
the LSM-2020 sees on its load share line.

SPEED PID: This is the output value of the SPEED PID controller. It will normally range between
—1.0 and 1.0, and will be zero any time the generator breaker is open, unless synchronization is in
progress. If the Speed Trim is enabled, the SPEED PID will be nonzero when the generator breaker
is closed if there is any difference between the machine speed and the Speed Trip Set Point
parameter.

kW PID: This is the output value of the kW PID controller. It will normally range between —1.0 and
1.0, and will be zero any time the generator breaker is open. If the kW Controller is enabled, the
kw PID will be nonzero when the generator breaker is closed if there is any difference between the
normalized kW generation and the WATT DEMAND value of the machine. If the kW controller is
disabled, the kW PID will always be zero.

SPEED ERR: This is the normalized difference between the measured generator frequency and
the Speed Trip Set Point. A value of 1.0 means the difference is equal to the speed trip set point;
a value of —1.0 means the difference is equal to the negative of the speed trim set point. When the
generator breaker is open, or if Speed Trim is disabled, this will always be 0.000 unless
synchronization is in progress. When speed trip is enabled, and the generator breaker is closed,
this will typically be 0.000 or some relatively small number and move a small amount above and
below 0.000 as the speed trim controller corrects for any speed errors.

kW ERROR: This is the normalized difference between the measured generator kW generation
and the WATT DEMAND described above. A value of 1.0 means the difference is equal to the
Rated kW of the machine; a value of —1.0 means the difference is equal to the negative of the
Rated kW of the machine. When the generator breaker is open, or if KW control is disabled, this
will always be 0.000. When kW control is enabled, and the generator breaker is closed, this will
typically be 0.000 or some relatively small number and move a small amount above and below
0.000 as the kW controller corrects for kW errors. If a load is added or dropped from the system,
the error will be nonzero until the kW controller brings the kW generation to the desired level.

SPEED BIAS: This is the normalized value to which the governor analog bias output of the LSM-
2020 will be driven to accomplish desired kW and speed trim control. It is equal to the sum of the
kW PID and the SPEED PID. If the value is —1.0, the speed bias output will be driven to the minimum
value of the governor bias output range. If the value is 0.00, the output will be driven to the midpoint
value (i.e. half way between maximum and minimum values) of the governor bias output range. If
the generator breaker is open, or if the generator breaker is closed and speed trim and kW control
are disabled, the SPEED BIAS value will be 0.00, driving the bias output to the midpoint of the
governor bias output range indicating the generator should run at rated speed.

PF SETPOINT: This is the power factor setpoint that will be used by the kvar controller when it is
in the Power Factor regulation mode.

kvar RAMP: This indicates the current kvar ramp direction as NONE, UP, or DOWN.

var RAMP DEMAND: This is the normalized var demand that is ramped from the initial var loading
upon generator breaker closure to the desired var output. The rate at which the ramp occurs is set
by the Ramp Rate (%) parameter in the AVR Bias Control settings. Note the rate is in terms of
percentage of machine capacity, it is not the time to ramp from zero up to the current desired var
level. Thus, at low var loading it may appear that the ramp is skipped. If the system is loaded to
only 10% and a unit is brought on line, and the load rate is 10% per second, it takes only one
second to be up to 10% so the ramp time may be short.

var DEMAND: This is the normalized requested kvar demand on the generator. It is normalized
such that 1.0 indicates the full kvar capacity of the generator, 0.5 indicates 50% of the generator’'s
capacity, etc. When the generator breaker is closed, and the var/PF controller is enabled, the var
DEMAND indicates what level of reactive power should be generated. In an island load share
system, this will be determined by the droop characteristics set by the Droop Percentage and
Voltage Droop Gain parameters. If the generator breaker is closed, and the PARALLEL TO MAINS
logic element is true, the var DEMAND will be equal to the kvar set point if the var/PF controller is
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in var mode or it will be calculated from the amount of kW being generated to maintain desired
machine Power Factor when the var/PF controller is in Power Factor control mode. When the
generator breaker is open, or the var/PF controller is disabled, the var DEMAND will be zero.

e VOLT PID: This is the current output value of the Voltage PID controller. It will normally range
between —1.0 and 1.0, and will generally be zero at all times unless synchronization is in progress.

e kvar PID: This is the current output value of the kvar PID controller. It will normally range between
—1.0 and 1.0, and will be zero any time the generator breaker is open. If the var/PF controller is
enabled, the kvar PID will be nonzero when the generator breaker is closed if there is any difference
between the normalized kvar generation and the var DEMAND value of the machine. If the var/PF
controller is disabled, the kvar PID will always be zero.

e VOLT ERROR: This is the normalized difference between the measured generator voltage and the
voltage to which the DGC-2020 is trying to synchronize. It will be 0.00 at all times except when the
DGC-2020 is trying to synchronize its generator inputs to its bus input. When synchronizing, this
will typically be 0.000 or some relatively small number and move a small amount above and below
0.000 as voltage controller corrects for any voltage errors.

o kvar ERROR: This is the normalized difference between the measured generator kvar generation
and the var DEMAND described above. A value of 1.0 means the difference is equal to the Rated
kvar of the machine; a value of —1.0 means the difference is equal to the negative of the Rated kvar
of the machine. When the generator breaker is open, or if var/PF controller is disabled, this will
always be 0.000. When var/PF control is enabled, and the generator breaker is closed, this will
typically be 0.000 or some relatively small number and move a small amount above and below
0.000 as the var/PF controller corrects for var errors. If a reactive load is added or dropped from
the system, the error will be nonzero until the var/PF controller brings the var generation to the
desired level.

e VOLT BIAS: This is the normalized value to which the voltage regulator analog bias output of the
LSM-2020 will be driven to accomplish desired kvar and Voltage control. It is equal to the sum of
the VOLT PID and the kvar PID. If the value is —1.0, the voltage bias output will be driven to the
minimum value of the voltage regulator analog bias output range. If the value is 1.0, the output will
be driven to the maximum value of the voltage regulator analog bias output range. If the value is
0.000, the output will be driven to the midpoint value (i.e. half way between maximum and minimum
values) of the voltage regulator analog bias output range. If the generator breaker is open, or if the
generator breaker is closed and kvar control is disabled, the VOLT BIAS value will be 0.00, driving
the bias output to the midpoint of the voltage regulator analog bias output range indicating the
voltage regulator should operate the generator at rated voltage.

CEM DEBUG

This screen shows the binary data that is being sent between the CEM-2020 (Contact Expansion Module)
and the DGC-2020.

The CEM DEBUG screen is located on the front panel at SETTINGS > SYSTEM PARAMS > REMOTE
MODULE SETUP > CEM SETUP > CEM DEBUG MENU.

The following parameters are visible on the CEM DEBUG screen:

e DGC TO CEM BP: DGC-2020 to CEM-2020 Binary Points. This is the status of the CEM-2020
output relays being transmitted from the DGC-2020 to the CEM-2020. This is a 32-bit, bit packed
number representing the desired states of the CEM-2020 outputs. The left most bit is the first
output, etc.

e CEM TO DGC BP: CEM-2020 to DGC-2020 Binary Points. This is the status of the CEM-2020
inputs being transmitted from the CEM-2020 to the DGC-2020. This is a 32-bit, bit packed number
representing the metered states of the CEM-2020 inputs. The left most bit is the first input, etc.

AEM DEBUG

This screen shows the binary data that is being sent between the AEM-2020 (Analog Expansion Module)
and the DGC-2020.

The AEM DEBUG screen is located on the front panel at SETTINGS > SYSTEM PARAMS > REMOTE
MODULE SETUP > AEM SETUP > AEM DEBUG MENU.

The following parameters are visible on the AEM DEBUG screen:
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DGC TO AEM BP: DGC-2020 to AEM-2020 Binary Points. This is a 32-bit, bit packed number
representing the binary points transmitted from the DGC-2020 to the AEM-2020. Debug at this level
is not necessary.

AEM TO DGC BP: AEM-2020 to DGC-2020 Binary Points. This is a 32-bit, bit packed number
representing the binary points transmitted from the AEM-2020 to the DGC-2020. Debug at this level
iS not necessary.

ANALOG INPUTS: For each analog input, the raw metered input value is displayed, and the scaled
metered input value. This is useful to check if the AEM-2020 is seeing a valid raw input value (i.e.
the raw O to 10 volt voltage input or 4 to 20 ma current input). The scaled value is the raw input
scaled up to the range specified by the Parameter Minimum and Parameter Maximum value
parameters in the Remote Analog Input settings.

THERMAL INPUTS: For each RTD input, the resistance in ohms measured by the RTD input is
displayed as well as the temperature calculated from the resistance measurement. For each
thermocouple input, the voltage in millivolts is displayed as well as the temperature calculated from
the resistance measurement.
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SECTION 9 ¢ LSM-2020 (LOAD SHARE MODULE)

General Information

The LSM-2020 is a remote auxiliary device that interfaces to the DGC-2020 and provides analog outputs
to the power system in the form of analog bias signals to the voltage regulator and speed governor. When
the breaker is closed and Load Sharing is enabled, the LSM-2020 will share real power load proportionally

with the other generators on the Analog or Ethernet Load Share Lines.

Refer to Section 7, Setup, for instructions on setting up a DGC-2020 and LSM-2020 for a load sharing and

kW control application.

Features

LSM-2020s have the following features:

e A Ramping Function to load and unload generators smoothly
e Communications via Ethernet or CAN bus
e Demand Start/Stop and Generator Sequencing
e kW Load/var Control
e kW Load/var Sharing via analog and Ethernet load share lines
Specifications
Operating Power
Nominal.......ccooceveeiiiiiiiiieeeeees 12 or 24 Vdc
RanNge ..o 8 to 32 Vdc (Withstands cranking ride-through down to 6 Vdc
for 500 ms.)
Maximum Consumption............. 4w
TerminalS.......ccooeccvveeeeee e, P2-3 (=), P2-2 (+), P2-1 (chassis ground)
Analog Inputs
Voltage Configuration................ 0-10 Vvdc
Current Configuration ................ 4-20 mAdc
TerminalS.......cooeeveeveee e, P2-7 (IN+), P2-8 (IN-), P2-9 (V+)
Burden
41020 MAAC.....cvvveierieeireeee 470 Q maximum
F1OVAC ..oiiiiicieee e 9.65k Q minimum

Analog Outputs

Burden Data...........ccooeeevvvvnnnnnne. 4-20 mAdc = 500 Q maximum burden, £10 Vdc = 667 Q minimum burden

Voltage Requlator Bias Output

4-20 mA or £10 Vdc isolated output signal. (Selectable in increments of 0.1.)
Isolated to 1,500 Vdc between outputs and ground.
Terminals.......ocoeviieiieenieen, P2-18 (AVR+), P2-17 (AVR-), P2-16 (AVR’)
Governor Bias Output

4-20 mA, +10 Vdc isolated output signal. (Selectable in increments of 0.1.)

Isolated to 500 Vdc between outputs and ground.
TerminalS......cccoeccvveeeeee e, P2-15 (GOV+), P2-14 (GOV-), P2-13 (GOV")

Load Share Line QOutput
0-10 Vdc isolated output signal. (Selectable in increments of 0.1 Vdc.
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Isolated to 500 Vdc between outputs and ground.
TerminalS .....ccccceveeevveeneee e, P2-6 (LS+), P2-5 (LS-), P2-4 (LS)

Communication Interface

CAN Bus

Differential Bus Voltage.............. 1.5to 3 Vvdc

Maximum Voltage..........cccco....... —32 to +32 Vdc with respect to negative battery terminal

Communication Rate ................. 250 kb/s

TerminalS.....ccccccoeecvveeeeee e, P2-12 (low), P2-11 (high), and P2-10 (shield)

Ethernet

TYPE et 10/100BASE-T

Industrial Ethernet devices designed to comply with IEC 61000-4 series of specifications are recommended.
Type Tests

Shock

Withstands 15 G in 3 perpendicular planes.

Vibration

Swept over the following ranges for 12 sweeps in each of three mutually perpendicular planes with each
15-minute sweep consisting of the following:

51029t05HZ cccvvviiiiiiiii, 1.5 G peak for 5 min.
291052029 HZ eevviiiii, 0.036” Double Amplitude for 2.5 min.
52t0500t0 52 Hz ... 5 G peak for 7.5 min.

Ignition System
Tested in closed proximity to an unshielded, unsuppressed Altronic DISN 800 ignition system.

HALT (Highly Accelerated Life Testing)

HALT is used by Basler Electric to prove that our products will provide the user with many years of reliable
service. HALT subjects the device to extremes in temperature, shock, and vibration to simulate years of
operation, but in a much shorter period. HALT allows Basler Electric to evaluate all possible design
elements that will add to the life of this device. As an example of some of the extreme testing conditions,
the LSM-2020 was subjected to temperature tests (tested over a temperature range of —80°C to +130°C),
vibration tests (of 5 to 50 G at +25°C), and temperature/vibration tests (tested at 10 to 20 G over a
temperature range of —60°C to +100°C). Combined temperature and vibration testing at these extremes
proves that the LSM-2020 is expected to provide long-term operation in a rugged environment. Note that
the vibration and temperature extremes listed in this paragraph are specific to HALT and do not reflect
recommended operation levels. These operational ratings are included in this section.

Environment

Temperature
Operating........ccccvveeennn. —-40 to +70°C (-40 to +158°F)
Storage ......oooecvvveeeeeeennn. —-40 to +85°C (-40 to +185°F)
Humidity .......ooveviiieeeiiiiee e IEC 68-2-38

Agency Information

UL Certification

The LSM-2020 is a Recognized Component applicable to Canadian and US safety standards and
requirements by UL.

Standards used for evaluation:
File E9Q7035 CCN# FTPM2 / FTPMS8

e UL 6200
e CSA Standard C22.2 No.14
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File E470837 CCN# FTWD2 / FTWDS8
e |SA12.12.01 Class | and I, Division 2, and Class lll, Divisions 1 and 2 Hazardous Locations
e (C22.2 No. 213-M1987 Class I, Division 2 Hazardous Locations.

CSA Certification

The LSM-2020 was tested and has met the certification requirements for electrical, plumbing and/or
mechanical products.

Standards used for evaluation:
e CSAC22.2 No. 14

EU Compliance

This product has been evaluated and complies with the requirements set forth by the EU legislation:
e Low Voltage Devices (LVD) — 2014/35/EU
e Electromagnetic Compatibility (EMC) — 2014/30/EU

Harmonized Standards used for evaluation:

e EN 50178: Electronic Equipment for use in Power Installations

e EN 61000-6-4: Electromagnetic Compatibility (EMC), Generic Standards, Emission Standard for
Industrial Environments

e EN 61000-6-2: Electromagnetic Compatibility (EMC), Generic Standards, Immunity for Industrial
Environments
EAC Mark (Eurasian Conformity)
e TP TC 004/2011
e TP TC 020/2011

NFPA Compliance
Complies with NFPA Standard 110, Standard for Emergency and Standby Power.

Physical
Weight......ccoeeveeeiieeeee e, 1.451b (657 g)
DImensions......cccoceevveeieiivneeeeee. See Installation later in this section.

Functional Description

Analog Inputs

The analog inputs can be configured to accept voltage or current. These inputs can be used for var, PF, or
kW control. The inputs are configured by using the Settings Explorer in BESTCOMSP/us® to open the
Programmable Input, LSM Input screen. To set the LSM Analog Input as the control source, use the Settings
Explorer in BESTCOMSPIus® to open the Bias Control Settings screens.

Analog Outputs

There are three analog outputs: AVR control, GOV control, and Load Share Line. Each output is described
in the following paragraphs.

Output for Voltage Regulator Control
The AVR output provides remote control of the generator voltage setpoint.

Output for Governor Control
The GOV output provides remote control of the generator speed setpoint.

Load Share Line Output

The generator uses the measured LS (Load Share Line) output to calculate per unitized average load level,
and uses that as the set point for its kW controller.

Generator Sequencing

Machines can be added or removed from the power system based on load demand. The following criteria
should be considered before adding or removing a machine:
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Machine Priority

Engine Run Time
Machine Size

kW% of the load/demand
Out of Service machines

Communications
The LSM-2020 communication ports include CAN terminals and an Ethernet port.

CAN Bus

A Control Area Network (CAN) is a standard interface that enables communication between the LSM-2020
and the DGC-2020.

Ethernet Port

An Ethernet port provides both inter-genset communications and remote communications between a PC
and the LSM-2020 or connected DGC-2020 via BESTCOMSPIus®. Ethernet communication between LSM-
2020s allows for generator sequencing, load sharing, and kvar sharing on an islanded system. Firmware
updates to the LSM-2020 are made through the Ethernet port. Firmware updates to the DGC-2020 are only
available through the USB port of the DGC-2020. Refer to Section 4, BESTCOMSPIus® Software, for
information on configuring Ethernet communication and updating firmware in the DGC-2020.

Industrial Ethernet devices designed to comply with IEC 61000-4 series of specifications are recommended.

To achieve Ethernet var sharing among machines in an islanded system, the following conditions must be
met:

e Var/PF control must be enabled on the AVR Bias Control Settings screen
e A connection between the DGC-2020 and LSM-2020 must be established
e LSM-2020s must be connected to each other via Ethernet on the inter-genset communications network

Status LED

This red LED flashes to indicate that the LSM-2020 is powered up and functioning properly. The LED lights
solid during power up. When the power-up sequence is complete, this LED flashes. If the LED does not
flash after power up, contact Basler Electric.

BESTCOMSPIus® Software

BESTCOMSPIus® provides the user with a point-and-click means to set and monitor the LSM-2020.
Installation and operation of BESTCOMSPIus® is described in Section 4, BESTCOMSPIus® Software.

LSM-2020 Plugin for BESTCOMSPIlus®

The setup utility that installs BESTCOMSPIus® on your PC also installs the LSM-2020 plug-in. Refer to
Section 4, BESTCOMSPIus® Software, for information on activating the plugin.

The LSM-2020 plugin is used to set device security and view device information such as firmware version
and serial number.

LSM-2020 operational settings are found in the DGC-2020 plugin for BESTCOMSP/us®. Refer to Section
4, BESTCOMSPIus® Software, for a detailed description of each setting.

The LSM-2020 plugin has two screens: Device Info and Device Security Setup.

Device Info

Information about a LSM-2020 communicating with BESTCOMSP/us® can be obtained on the Device Info
tab of BESTCOMSPIus®.

Select application version when configuring LSM-2020 settings off-line. When on-line, read-only information
includes application version, boot code version, application build, serial number, application part number,
and model number.

BESTCOMSPIus® device information values and settings are illustrated in Figure 9-1.
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Device Info

Application Version Application Part Number
==1.00.00 A | ===
Application \Version Model Mumber

Boot Code Version

13369348

Application Build Date
YY-MM-DD
Serial Number

[(m] [=] [2] [=]

Figure 9-1. Device Info Screen

A. Application Version: When configuring Load Share Module settings off-line, the application
version for the unit to be configured must be selected.

B. Application Version: Read-only value obtained when BESTCOMSPIus is communicating with the
Load Share Module.

C. Boot Code Version: Read-only value obtained when BESTCOMSPIus is communicating with the
Load Share Module.

D. Application Build: Read-only value obtained when BESTCOMSPIus is communicating with the
Load Share Module.

E. Serial Number: Read-only value obtained when BESTCOMSPIus is communicating with the Load
Share Module.

F. Application Part Number: Read-only value obtained when BESTCOMSPIus is communicating
with the Load Share Module.

G. Model Number: Read-only value obtained when BESTCOMSPIus is communicating with the Load
Share Module.

Device Security Setup

Password protection guards against unauthorized changing of LSM-2020 communication settings.
Passwords are case sensitive. OEM Access is the only level of password protection available. This
password level allows access to all settings made using the LSM-2020 plugin for BESTCOMSPIus®. The
default, OEM-access password is OEM.

Passwords can be changed only after communication between the PC and LSM-2020 is established. A
change to the password is made through the Device Security Setup screen. Use the Settings Explorer in
BESTCOMSPIus® to open the General Settings, Device Security Setup screen. See Figure 9-2.

A password is changed by clicking on the access level, entering the new password, and then clicking on
the Save Password button.
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Device Security Setup

Aecess Level Passward Selected User Information

Access Level

OEM

Password

QEM

Figure 9-2. Device Security Setup Screen

A. Access Level/Password: Read-only value obtained when BESTCOMSPIus is communicating
with the Load Share Module.

B. Password: Accepts an alphanumeric character string of up to 16 characters.
C. Save Password: Clicking this button will save the password changes in BESTCOMSPIus memory.

Installation

LSM-2020's are delivered in sturdy cartons to prevent shipping damage. Upon receipt of a module, check
the part number against the requisition and packing list for agreement. Inspect for damage, and if there is
evidence of such, immediately file a claim with the carrier and notify the Basler Electric regional sales office
or your sales representative.

If the device is not installed immediately, store it in the original shipping package in a moisture- and dust-
free environment.

Mounting

LSM-2020's are contained in a potted plastic case and may be mounted in any convenient position. The
construction of an LSM-2020 is durable enough to mount directly on a genset using %-inch hardware.
Hardware selection should be based on any expected shipping/transportation and operating conditions.
The torque applied to the mounting hardware should not exceed 65 in-lb (7.34 Nem).

See Figure 9-3 for LSM-2020 overall dimensions. All dimensions are shown in inches with millimeters in
parenthesis.
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Figure 9-3. LSM-2020 Overall Dimensions

Connections

LSM-2020 connections are dependent on the application. Incorrect wiring may result in damage to the
module.

Notes

Operating power from the battery must be of the correct polarity.
Although reverse polarity will not cause damage, the LSM-2020 will not
operate.

Be sure that the LSM-2020 is hard-wired to earth ground with no smaller
than 12 AWG copper wire attached to the chassis ground terminal on
the module.

Terminations

There are two types of interface terminals: plug-in connectors with screw-down compression terminals and
an RJ-45 socket.

The RJ-45 socket mates with a standard Ethernet cable and provides local communication between the
LSM-2020 and a PC running BESTCOMSPIus® software. This allows for setting of the LSM-2020 and for
the DGC-2020 that the module is connected to.

LSM-2020 connections are made with an 18-position connector with screw-down compression terminals.
This connector plugs into a header on the LSM-2020. The connector and header have a dovetailed edge
that ensures proper connector orientation. Also, the connector and header are uniquely keyed to ensure
that the connector mates only with the correct header.
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Caution

By mating conductors of dissimilar metals, galvanic corrosion could
occur which may lead to signal loss.

Connectors and headers may contain tin- or gold-plated conductors. Tin-plated conductors are housed in
a black plastic casing and gold-plated conductors are housed in an orange plastic casing. Mate connectors
to headers of the same color only.

Connector screw terminals accept a maximum wire size of 12 AWG. Maximum screw torque is 4 in-Ib (0.45
Nem).
Operating Power

The LSM-2020 operating power input accepts either 12 VVdc or 24 Vdc and tolerates voltage over the range
of 6 to 32 Vdc. Operating power must be of the correct polarity. Although reverse polarity will not cause
damage, the LSM-2020 will not operate. Operating power terminals are listed in Table 9-1.

It is recommended that a fuse be added for additional protection for the wiring to the battery input of the
LSM-2020. A Bussmann ABC-7 fuse or equivalent is recommended.

Table 9-1. Operating Power Terminals

Terminal Description
P2-1 (CHASSIS) Chassis ground connection
P2-2 (BATTH) Positive side of operating power input
P2-3 (BATT-) Negative side of operating power input
Note

To comply with the requirements of EN 55011 (Radiated Emission),
wiring connected to LSM-2020 terminals BATT+ and BATT— must be
shielded. Shielding must be grounded at one end.

Analog Inputs

These inputs can be used for var, PF, or kW control. Analog input terminals are listed in Table 9-2. Current
input connections are shown in Figures 9-4 through 9-6 and voltage input connections are shown in Figure
9-7.

Table 9-2. Analog Input Terminals

Terminal Description
P2-9 (V+) Voltage input used for var, PF, or kW control.
P2-8 (IN-) Common for voltage or current.
P2-7 (I+) Current input used for var, PF, or kW control.
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L~

BATT+
Two-Wire
Transmitter
LSM-2020
TRX
P2-7 (IN+)
P2-8 (IN-) -
Transducer §
Power P2-9 (V+) S
Supply
BATT—
Common
Transmitter floats relative to ground.
Dc power in series in loop.
Figure 9-4. Analog Inputs - Current Input Connections, Type Il 2-Wire Circuit
I
@ BATT+
Three-Wire
Transmitter
TRX LSM-2020
P2-7 (IN+)
Transducer /~ +
Power Relly g
Supply %
_ P2-9 (V+) e
9 BATT—
Common
Transmitter and receiver share common with power. =
Separate dc power connection to transmitter.
Figure 9-5. Analog Inputs - Current Input Connections, Type Il 2-Wire Circuit
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I
N
N

BATT+

P0090-03

Transducer
Power
Four-Wire Supply LSM-2020
Transmitter
TRX
P2-7 (IN+)
P2-8 (IN-)
= P2-9 (V+)
Common

Transmitter and receiver float.
Separate supply powers transmitter.

BATT—

Figure 9-6. Analog Inputs - Current Input Connections, Type IV 2-Wire Circuit

LSM-2020
0 - 10 Vdc P2-9 (V+)
Voltage
Transducer P2-8 (IN-)
P2-7 (IN+)

Figure 9-7. Analog Inputs - Voltage Input Connections

Analog Outputs

P0059-81

The LSM-2020 has three sets of analog output contacts: AVR control, GOV control, and Load Share Line.
The AVR control output contacts provide remote control of the generator voltage setpoint. The GOV control
output contacts provide remote control of the generator speed (RPM) setpoint. The generator uses the
measured LS (Load Share Line) output to calculate the per unitized average load level, and uses that as
the set point for its kW controller. Analog input terminals are listed in Table 9-3.

Note

To comply with the requirements of EN 61000-4-6 (RF Conducted Immunity),
wiring connected to LSM-2020 terminals GOV+ and GOV- must be routed
away from the LSM-2020 unit, making no contact with any part of it except the
GOV+ and GOV- terminals. If this is not possible, the wiring must either be
shielded or twisted pair. If shielding is used, it is not required to be grounded. If
the wires are a twisted pair, two turns per inch are required.
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Table 9-3. Analog Output Terminals

Terminal Description

P2-18 (AVR+) AVR control output positive

P2-17 (AVR-) AVR control output negative

P2-16 (AVR’) Provides additional landing point for external resistor

P2-15 (GOV+) GOV control output positive

P2-14 (GOV-) GOV control output negative

P2-13 (GOV’) Provides additional landing point for external resistor

P2-6 (LS+) Load share line positive

P2-5 (LS-) Load share line negative

P2-4 (LS") Provides additional landing point for external resistor
CAN Bus Interface

These terminals provide communication using the SAE J1939 protocol and provide high-speed
communication between the LSM-2020 and the DGC-2020. Connections between the LSM-2020 and
DGC-2020 should be made with twisted-pair, shielded cable. CAN Bus interface terminals are listed in
Table 9-4. Refer to Figure 9-8 and Figure 9-9.

Table 9-4. CAN Bus Interface Terminals

Terminal

Description

P2-12 (CAN L)

CAN low connection (green wire)

P2-11 (CAN H)

CAN high connection (yellow wire)

P2-10 (SHIELD)

CAN drain connection

Notes

1. Ifthe LSM-2020 is providing one end of the J1939 bus, a 120-ohm,
4 watt terminating resistor should be installed across terminals P2-
12 (CANL) and P2-11 (CANH).

2. If the LSM-2020 is not part of the J1939 bus, the stub connecting
the LSM-2020 to the bus should not exceed 914 mm (3 ft) in length.

3. The maximum bus length, not including stubs, is 40 m (131 ft).

4. The J1939 drain (shield) should be grounded at one point only. If
grounded elsewhere, do not connect the drain to the LSM-2020.
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AEM-2020
(Optional)

=

DGC-2020

Bus

1./

Stub

CAN-H
LSM-2020 Engine
CAN-L
I I P0053-58
120 ohm 120 ohm
Termination Other CEM-2020 Termination
Devices (Optional)
Figure 9-8. CAN Bus Interface with LSM-2020 providing One End of the Bus
AEM-2020
LSM-2020 (Optional)
Bus
/ / .
CAN-H
DGC-2020 Engine
CAN-L

120 ohm
Termination

I

Other
Devices

CEM-2020
(Optional)

120 ohm
Termination

P0053-59

Figure 9-9. CAN Bus Interface with DGC-2020 providing One End of the Bus

Ethernet Port
The LSM-2020 has Ethernet capability. The LSM-2020 connects to a PC through a RJ-45 jack (J3).
Industrial Ethernet devices designed to comply with IEC 61000-4 series of specifications are recommended.

Connections for Typical Applications

Figure 9-10 illustrates typical LSM-2020 connections. Figure 9-11 illustrates a typical interconnection of
three systems tied together via separate Load Share Modules.
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To System Load 12 or

Share Line 24 Vdc | _

SHIELD

DGC-2020 cANH

CANL

O|lo|N|[o|jO]|RlWIN]EF

=
o

=
[

Governor  pnai0q

=
N

=
w

Aux

l_\
~

Input

=
(6]

=
[}

Analog
Aux

[N
~

Voltage Input
Regulator

=
o0}

GND

GND
CANH
CANL
GoVv’
GOV-
GOV+
AVR’
AVR-
AVR+

Ethernet

LSM-2020

P0071-81

Figure 9-10. Typical LSM-2020 Connections
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Figure 9-11. Typical LSM-2020 Interconnection Diagram
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Connections using AVR’, GOV’, and LS’

Additional terminals provide a landing point to add series resistance to the GOV, AVR, and LS analog
outputs. These terminals are not internally connected to the LSM-2020. Figure 9-12 illustrates connections
using the additional AVR’ terminal as a landing point.

To System Load 12 or —
Share Line 24vde [ _] 5 * 1 | GND Ethernet
2 | B+
3 |B-
| 4 LS’
5 LS
I— 6 LS+
7 I+
SHIELD
8 IN-
DGC-2020  cANH 5 vs
CANL -
70 oo LSM-2020
11 | CANH
12 | CANL
= 13 | GoVv’
overnor Analog 14 | GOv-
Aux
Input 15 covr
A AN 16 | AVR’
Analog 17 | AVR-
Aux
Voltage Input 18 [
Regulator o

Figure 9-12. Connections using the AVR’, GOV’, and LS’ Terminals

Application

Interfacing an External Control Device with a DGC-2020 — LSM-2020 System

Method 1

In some cases, it may be necessary to interface an external device, such as a synchronizer, to a DGC-
2020 - LSM-2020 system where the LSM-2020 controls the analog bias inputs to the AVR and governor. If
an external synchronizer is used in conjunction with the LSM-2020 to drive the governor analog speed bias
signal, contacts that indicate generator breaker status can be used to switch the analog speed bias signal
between the two devices as shown in Figure 9-13.

Note

Any relay contacts which are used to switch load share lines, governor
analog speed bias signals, or voltage regulator analog voltage bias
signals must use a relay intended for low voltage, low current
applications to preserve signal integrity. Signal relays, not power relays,
must be used for this application. It is recommended that relays having
gold contacts are used.
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The “A” contact is a normally open contact which is open when the generator breaker is open, and is closed
when the generator breaker is closed. The “B” contact is a normally-closed contact that is closed when the
generator breaker is open, and is open when the generator breaker is closed. The contact arrangement
shown in Figure 9-13 gives the external device control of the analog speed bias signal when the generator
breaker is open, and the LSM-2020 has control when the generator breaker is closed.

To System Load 12 or —_
h Li 24 Vi
Share Line de| _ + 1 GND Ethernet
2 B+
3 B-
| 4 LS’
| 5 LS
6 LS+
7 I+
SHIELD 5 N
DGC-2020  canH 5 s
CANL -
o e LSM-2020
11 CANH
12 CANL
External Breaker B 13 | cov
. Contact
Device Af\a'Og S e g — 14 | cov-
ux
Output — 15 | Gov+
16 AVR’
17 | AVR-
Breaker A
18 | AVR+
Contact
Governor 0. i o078
Aux '
Input_* 1F

Figure 9-13. External Control Device with DGC-2020 — LSM-2020 System, Method 1

Method 2

An alternate method of interfacing the DGC-2020 and an external device to drive the governor bias voltage
can be done by placing the bias output of the LSM-2020 and the bias output of the external device in series.
If the output of the LSM-2020 is connected in series with the bias output of the external synchronizer as
shown in Figure 9-14, both devices will be allowed to exercise control over the bias input of the governor.

Be sure the LSM and the external device are never in a situation where they oppose each other. Both
devices should not be trying to exercise dynamic control at the same time. For example, an external
synchronizer should only be used with a DGC-2020 that does not have the synchronizer option, or has the
synchronizer function disabled.

In addition, be sure the analog voltage range limits of the governor or AVR inputs are not exceeded.
Exceeding these limits may result in undesired system operation, or force a device into an error or fault
state.

If it is desired to have raise/lower inputs to control speed, use a motor operated potentiometer, as the
external device. Note that if speed trim is enabled in the DGC-2020 and the generator’s breaker is closed,
the DGC-2020 will drive the system to the speed trim setpoint regardless of the presence of the external
device. When the generator breaker is open, speed trim is disabled, and the external device will control
machine speed.

A similar arrangement may be used for the bias input of an AVR if an external device is required for voltage
control.
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Ethernet

LSM-2020

P0071-84

To System Load 12 or =
Share Line 24Vvdc | _ + * 1 GND
2 B+
3 B-
| 4 LS’
5 LS-
L s
7 I+
SHIELD
8 IN-
DGC-2020 cAnH
9 V+
CANL
10 | GND
11 CANH
12 CANL
External 13 | cov
Device Analog . 14 [cov-
Aux
Output * 15 |cov+
16 AVR’
17 AVR-
18 | AVR+
Governor AEl).
Aux
Input *

Figure 9-14. External Control Device with DGC-2020 — LSM-2020 System, Method 2

Maintenance

Preventive maintenance consists of periodically checking that the connections between the LSM-2020 and
the system are clean and tight. LSM-2020s are manufactured using state-of-the-art surface-mount
technology. As such, Basler Electric recommends that no repair procedures be attempted by anyone other

than Basler Electric personnel.
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SECTION 10  CEM-2020 (CONTACT EXPANSION
MODULE)

General Information

The optional CEM-2020 is a remote auxiliary device that provides additional DGC-2020 contact inputs and
outputs. Two types of modules are available. A low current module (CEM-2020) provides 24 contact outputs
and a high current module (CEM-2020H) provides 18 contact outputs.

Features

CEM-2020s have the following features:

e 10 Contact Inputs
e 18 Contact Outputs (CEM-2020H) or 24 Contact Outputs (CEM-2020)
e Functionality of Inputs and Outputs assigned by BESTlogicPlus programmable logic
e Communications via CAN Bus
Specifications
Operating Power
Nominal .........vvvvvvevviniiiiiiiiiiiaiann, 12 or 24 Vdc
RaNge...ccoveveeeeieiieeeee e 8 to 32 Vdc (Withstands cranking ride-through down to 6 Vdc
for 500 ms)
Maximum Consumption
CEM-2020........ccccvvveeiiiiinaanns 14 W
CEM-2020H.......cccvveeviiieeens 8w

Contact Inputs
The CEM-2020 contains 10 programmable inputs that accept dry contacts.
Time from a CEM-2020 input application to:

Shutdown the generator via an alarm = 700 ms max
Close a relay on board the DGC-2020 = 300 ms max
Close a relay on board the CEM-2020 = 550 ms max

Notes

A CEM-2020 contact input is true (on) if the input is connected to battery
ground with a resistance of less than 200 ohms.

The maximum length of wire that can be accommodated depends on
the resistance of the wire, and the resistance of the contacts of the
device driving the input at the far end of the wire.

The maximum wire length can be calculated as follows:
Lmax = (200 — Rdevice)/(Resistance per Foot of Desired Wire)

Contact Outputs

Ratings
CEM-2020
Outputs 13 through 24 ..1 Adc at 30 Vdc, Form C *
Outputs 25 through 36 ..4 Adc at 30 Vdc, Form C — 1.2 A Pilot Duty t
CEM-2020H
Outputs 13 through 24 ..2 Adc at 30 Vdc, Form C *
Outputs 25 through 30 ..10 Adc at 30 Vdc, Form C — 1.2 A Pilot Duty t
* Gold contacts intended for low voltage signaling to dry circuits. Not rated for inductive loads or pilot duty.
T For pilot duty, the load must be in parallel with a diode rated at least 3 x the coil current and 3 x the coil
voltage.
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Communication Interface

CAN Bus

Differential Bus Voltage.............. 1.5to 3 Vvdc

Maximum Voltage .............c........ -32 to +32 Vdc with respect to negative battery terminal
Communication Rate.................. 250 kb/s

Type Tests

Shock

Withstands 15 G in 3 perpendicular planes.

Vibration

Swept over the following ranges for 12 sweeps in each of three mutually perpendicular planes with each
15-minute sweep consisting of the following:

5t029t05HZ..ccccoiiiiiiiiieeee, 1.5 G peak for 5 min.
29t052t029 Hz....ccvvvvveveeees 0.036” Double Amplitude for 2.5 min.
52t0500t0 52 Hz......vvvvvveees 5 G peak for 7.5 min.

Ignition System
Tested in closed proximity to an unshielded, unsuppressed Altronic DISN 800 ignition system.

HALT (Highly Accelerated Life Testing)

HALT is used by Basler Electric to prove that our products will provide the user with many years of reliable
service. HALT subjects the device to extremes in temperature, shock, and vibration to simulate years of
operation, but in a much shorter period span. HALT allows Basler Electric to evaluate all possible design
elements that will add to the life of this device. As an example of some of the extreme testing conditions,
the CEM-2020 was subjected to temperature tests (tested over a temperature range of -80°C to +130°C),
vibration tests (of 5 to 50 G at +25°C), and temperature/vibration tests (tested at 10 to 20 G over a
temperature range of —-60°C to +100°C). Combined temperature and vibration testing at these extremes
proves that the CEM-2020 is expected to provide long-term operation in a rugged environment. Note that
the vibration and temperature extremes listed in this paragraph are specific to HALT and do not reflect
recommended operation levels. These operational ratings are included in this section.

Environment

Temperature
Operating.......cccocevveeeeeennnnen —-40 to +70°C (-40 to +158°F)
5 (0] = o[ -40 to +85°C (-40 to +185°F)
HUMIAItY .oeeeeiiieeeieee IEC 68-2-38

Agency Information

UL Approval
The CEM-2020 is a Recognized Component for the US and Canada under UL file E97035

(CCN-FTPM2/FTPM8) covered under the Standards below:

e UL 6200
e CSAC22.2 No.14-13

The CEM-2020 is a Recognized Component for the US and Canada under UL file E470837
(CCN-FTWD2/FTWDS) for use in Hazardous Locations:
e Class | Division 2
e GroupsA,B,C&D
CSA Approval
The CEM-2020 is covered under CSA file 1042505 (LR23131-138S).
e CSAC22.2 No. 14-13

CE Compliance
This product complies with the requirements of the following EC Directives:
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e Low Voltage Directive (LVD) - 73/23/EEC as amended by 93/68/EEC
e Electromagnetic Compatibility (EMC) - 89/336/EEC as amended by 92/31/EEC and 93/68/EEC
e Hazardous Substances (RoHS 2) - 2011/65/EU

This product conforms to the following Harmonized Standards:

e EN50178:1997 - Electronic Equipment for use in Power Installations

e EN61000-6-4:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Emission Standard
for Industrial Environments

e EN 61000-6-2:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Immunity for
Industrial Environments

e EN50581:2012, Ed. 12 - Technical Documentation for the Assessment of Electrical and Electronic
Products with respect to the Restriction of Hazardous Substances.

EAC Mark (Eurasian Conformity)

e TP TC004/2011
e TP TC 020/2011

NFPA Compliance
Complies with NFPA Standard 110, Standard for Emergency and Standby Power.

Physical
Weight
CEM-2020......ccoovvveveriienanenn., 2.251b (1.02 kg)
CEM-2020H.......cocvvveverenan 1.90 Ib (0.86 kg)
DIimMeNnsions.........cccceeeeeeeeeeveveennnnn, See Installation later in this section.

Functional Description

Contact Inputs
The CEM-2020 provides 10 programmable contact inputs with the same functionality as the contact inputs
on the DGC-2020. The label text of each contact input is customizable.

Contact Outputs

CEM-2020

The CEM-2020 provides 24 programmable contact outputs with the same functionality as the contact
outputs on the DGC-2020. Outputs 13 through 24 can carry 1 A. Outputs 25 through 36 can carry 4 A. The
label text of each contact output is customizable.

CEM-2020H

The CEM-2020H provides 18 programmable contact outputs with the same functionality as the contact
outputs on the DGC-2020. Outputs 13 through 24 can carry 2 A. Outputs 25 through 30 can carry 10 A.
The label text of each contact output is customizable.

Notes

When using the DGC-2020 synchronizer, it is recommended that local
relay outputs on the DGC-2020 be used for breaker close commands
to minimize the possibility of closures outside of desired breaker closing
angles.

If remote (CEM-2020) outputs are to be used for breaker close
commands, it is recommended that the anticipatory synchronizer type
be used, and the breaker close wait time be adjusted to account for
possible CEM-2020 output delays (typically 50 ms) to achieve desired
breaker closing angles.
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Communications

CAN Bus

A Control Area Network (CAN) is a standard interface that enables communication between the CEM-2020
and the DGC-2020.

Status LED

This red LED flashes to indicate that the CEM-2020 is powered up and functioning properly. The LED lights
solid during power up. When the power-up sequence is complete, this LED flashes. If the LED does not
flash after power up, contact Basler Electric.

BESTCOMSPIus® Software

BESTCOMSPIus® provides the user with a point-and-click means to set and monitor the Contact Expansion
Module. Installation and operation of BESTCOMSPIus® is described in Section 4, BESTCOMSPIus®
Software.

Installation

Contact Expansion Modules are delivered in sturdy cartons to prevent shipping damage. Upon receipt of a
module, check the part number against the requisition and packing list for agreement. Inspect for damage,
and if there is evidence of such, immediately file a claim with the carrier and notify the Basler Electric
regional sales office or your sales representative.

If the device is not installed immediately, store it in the original shipping package in a moisture- and dust-
free environment.

Mounting

Contact Expansion Modules are contained in a potted plastic case and may be mounted in any convenient
position. The construction of a Contact Expansion Module is durable enough to mount directly on a genset
using ¥-inch hardware. Hardware selection should be based on any expected shipping/transportation and
operating conditions. The torque applied to the mounting hardware should not exceed 65 in-lb (7.34 Nem).

See Figure 10-1 for CEM-2020 overall dimensions. All dimensions are shown in inches with millimeters in
parenthesis.
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Figure 10-1. CEM-2020 Overall Dimensions

See Figure 10-2 for CEM-2020H overall dimensions. All dimensions are shown in inches with millimeters
in parenthesis.
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Contact Expansion Module connections are dependent on the application. Incorrect wiring may result in

damage to the

Terminations

module.

Notes

operate.

terminal on the module.

Operating power from the battery must be of the correct polarity.
Although reverse polarity will not cause damage, the CEM-2020 will not

Be sure that the CEM-2020 is hard-wired to earth ground with no
smaller than 12 AWG copper wire attached to the chassis ground

The terminal interface consists of plug-in connectors with screw-down compression terminals.

CEM-2020 connections are made with one 5-position connector, two 18-position connectors, and two 24-
position connectors with screw-down compression terminals. These connectors plug into headers on the
CEM-2020. The connectors and headers have dovetailed edges that ensure proper connector orientation.
Also, the connectors and headers are uniquely keyed to ensure that the connectors mate only with the
correct headers.

Caution

occur which may lead to signal loss.

By mating conductors of dissimilar metals, galvanic corrosion could
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Connectors and headers may contain tin- or gold-plated conductors. Tin-plated conductors are housed in
a black plastic casing and gold-plated conductors are housed in an orange plastic casing. Mate connectors
to headers of the same color only.

Connector screw terminals accept a maximum wire size of 12 AWG. Maximum screw torque is 5 inch-
pounds (0.56 Nem).
Operating Power

The Contact Expansion Module operating power input accepts either 12 Vdc or 24 Vdc and tolerates voltage
over the range of 6 to 32 Vdc. Operating power must be of the correct polarity. Although reverse polarity
will not cause damage, the CEM-2020 will not operate. Operating power terminals are listed in Table 10-1.

It is recommended that a fuse be added for additional protection for the wiring to the battery input of the
Contact Expansion Module. A Bussmann ABC-7 fuse or equivalent is recommended.

Table 10-1. Operating Power Terminals

Terminal Description
P1- s (SHIELD) Chassis ground connection
P1- - (BATT-) Negative side of operating power input
P1- + (BATTH) Positive side of operating power input

Contact Inputs and Contact Outputs

The CEM-2020 (Figure 10-3) has 10 contact inputs and 24 contact outputs. The CEM-2020H (Figure 10-4)
has 10 contact inputs and 18 contact outputs.

Note

To follow UL guidelines, a fuse must be implemented in the 2Adc
contact circuits (Outputs 13 through 24) of the CEM-2020H used in
hazardous locations. The suggested fuse size in Adc = (100/Contact
Voltage) with a maximum fuse size of 5Adc.
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Figure 10-3. CEM-2020 Contact Input and Contact Output Terminals
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Figure 10-4. CEM-2020H Contact Input and Contact Output Terminals

CAN Bus Interface

OUT16NO

BATT+
BATT—
SHIELD
CANL
CANH

These terminals provide communication using the SAE J1939 protocol and provide high-speed
communication between the Contact Expansion Module and the DGC-2020. Connections between the
CEM-2020 and DGC-2020 should be made with twisted-pair, shielded cable. CAN bus interface terminals
are listed in Table 10-2. Refer to Figure 10-5 and Figure 10-6.

Table 10-2. CAN Bus Interface Terminals

Terminal

Description

P1- HI (CAN H)

CAN high connection (yellow wire)

P1- LO (CAN L)

CAN low connection (green wire)

P1- + (SHIELD)

CAN drain connection
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Notes

1. Ifthe CEM-2020 is providing one end of the J1939 bus, a 120-ohm,
4 watt terminating resistor should be installed across terminals P1-
LO (CANL) and P1- HI (CANH).

2. If the CEM-2020 is not part of the J1939 bus, the stub connecting
the CEM-2020 to the bus should not exceed 914 mm (3 ft) in length.

3. The maximum bus length, not including stubs, is 40 m (131 ft).

4. The J1939 drain (shield) should be grounded at one point only. If
grounded elsewhere, do not connect the drain to the CEM-2020.

AEM-2020

DGC-2020 (Optional)

Bus

/ A//
CAN-H
CEM-2020 H / H Engine
CAN-L

P0053-60

Stub

120 ohm 120 ohm
Termination Termination

Other LSM-2020
Devices (Optional)

Figure 10-5. CAN Bus Interface with CEM-2020 providing One End of the Bus

AEM-2020
(Optional)

/ A//
CAN-H
DGC-2020 H / H Engine
CAN-L

P0053-61

CEM-2020

Bus

Stub

120 ohm 120 ohm
Termination Termination

Other LSM-2020
Devices (Optional)

Figure 10-6. CAN Bus Interface with DGC-2020 providing One End of the Bus

Maintenance

Preventive maintenance consists of periodically checking that the connections between the CEM-2020 and
the system are clean and tight. Contact Expansion Modules are manufactured using state-of-the-art
surface-mount technology. As such, Basler Electric recommends that no repair procedures be attempted
by anyone other than Basler Electric personnel.

10-10 DGC-2020 CEM-2020 (Contact Expansion Module) 9400200891 Rev A



SECTION 11 « AEM-2020 (ANALOG EXPANSION
MODULE)

TABLE OF CONTENTS

SECTION 11 « AEM-2020 (ANALOG EXPANSION MODULE) ......ccoiiiiiiiie it siee e sivee e 11-1
(1=t ol = 1 L] (o] 40 =V o] o H PR PTT PP 11-1
AU ...ttt ettt 5555555555555 555555t st £t st s s e s e nnnnnnn 111
LS L= = 4o ) o £ SRR 11-1

(0 0T = 11T T N =01V = SRS 11-1
Y = 1Yo TN ] 11 SRS 11-1
210 (0 [T o USRS 11-1
RTD INPULS ...ttt e ettt e e e et e et ee b s e e e e e ettt beb s e e e e e e e ee bbb e s e e e e e eeeebb e eeeeeeeentnen 11-1
QLI =T e ToT0 TN o] [N ] LU SRR 11-1
ANBIOG OULPULS ..t eeee ettt e ettt ettt e e a4 e e bt b e et e e e e e e s abebe e e e e e e e e s nnbebeeeaeessaannbbnneaaaeeeaannnes 11-1
ComMMUNICALION INTEITACE ... e e e e e et e e e e e e e s beeeaaaeeas 11-2
(O Y V= T 1 SRR 11-2
LY LS =] T T TP PP TP PP O PPPUPPPPPPPPUPPINt 11-2
Y 0T o) QPP PPPPPPNE 11-2

RV 41 o] =i To ] o [P TP PTPPPRT 11-2

To T T0] TS V] 1= 2 SR 11-2
HALT (Highly Accelerated Lifeé TESHNG) ...uuurrriieeiiiiiiiieieee s st e e e e s s steee e e e e e s snnneee s e e e e e snnnnneees 11-2
1Y o] T a0 LT o | PRSP PPR 11-2
Yo [ [o VA [ a1 0] ¢ 1 = o o PSSR 11-2

LU LAY o] ] {01 1SS 11-2
G307 N Y o] o] 0 V= | PP PPPPRPRNE 11-2

161 S @0] 1] o] [F=T o o1 PP PPPPRPRN 11-2
EAC Mark (Eurasian CoNfOrMILY) .......cooiiuiiiiiiieee ittt e e e e e e e e e eneeeeeas 11-3
[N o N ] g1 o] = Vg (o] ST TP 11-3

L 01T (o= | TR 11-3

e aToiu[o] g F= Ul D= Tox o] o] (o] o BT PP PPPUPPN 11-3
Y = 11T TN ] 11 | SRS 11-3
RTD I ULS ...ttt sttt sttt s s s s s e e s nnenneennnnnnnnn 11-3
QLI =T oot TN o] [N ] LU SRS 11-3
Y = 10T T 11 0T £ SRS 11-3
(070] 1010010 aTTor= 1110 ] £ £ PP URPRPTPRP 11-3
(7Y V= T L PRSP 11-3
SEATUS LED ... 11-4
BESTCOMSPIUS® SOFtWAIE .....eeiiiieiiiiitiietei ettt e e e e e e sttt e e e e e e e snnbbbeeeaaaeeeannnbsreeaaaesaannnes 11-4
1013 =11 F= L1 o PP TP PPPUPTN 11-4
1Y/ [0 18T 1] o [ TP 11-4
(0] ] g =Tox 110 o S RPN 11-5
LI (01T LT o E PP RPTPRP 11-5
100 T=1 = LT T TN 0= SRR 11-5
AEM-2020 INPULS @NA OULPULS ....eeeeeeeiiiiiiiiieiee e e s isieieeee e e e e e ssststeeee e e e s s snstareeeeeeeessnntnaneeeeeesssnnnsnneees 11-6
External Analog INPUt CONNECLIONS ........ccuuviiiiiiee e e s s r e e e e s e e e e e e e e e enreaeees 11-7
External RTD INPUL CONNECHIONS.....ciiieiiiieiieieee e e e e ettt er e e e e s st e e e e e e s s s ree e e e e e e s s annsreneeeeeeeannrnneees 11-8
(07 N = 1O T 1 (=T = Lo T PP 11-9

Y= T g1 (T g = Ty Lo PP PP PPPPPT 11-10

Figures

Figure 11-1. AEM-2020 Overall DIMENSIONS .........uiiiiiiiiiiiiiiiiie et e e e e e e e e bsbeee e e e e e e snneeeeas 11-4

Figure 11-2. Input and OULPUL TEIMMINGIS .....ccciiciiiieiee e e e s s r e e e e e s s e e e e e e s s r e e e e e e e e snnrneeees 11-6

Figure 11-3. Analog Inputs - Voltage INput CONNECHIONS ........ciiiiiiiiiiiiiiiie e 11-7

Figure 11-4. Analog Inputs - Current Input Connections, Type Il 2-Wire CirCUit ...........cccccvvereeeeeviiinnnnn. 11-7

Figure 11-5. Analog Inputs - Current Input Connections, Type Il 2-Wire Circuit ...........ccccveeeeeieriniinnnn. 11-8

Figure 11-6. Analog Inputs - Current Input Connections, Type IV 2-Wire CirCUit...........ccccvvvrereerriiinnnnn. 11-8

Figure 11-7. External Two-Wire RTD INPUt CONNECLIONS .......ceiiiiiiiiiiiiiieiee et 11-9

9400200891 Rev A DGC-2020 AEM-2020 (Analog Expansion Module)



Figure 11-8. External Three-Wire RTD INPUt CONNECLIONS .....cccciiiiiiiiiiiiiiee e 11-9

Figure 11-9. CAN Bus Interface with AEM-2020 providing One End of the BuS..........cccccvvveveeeiiinnnnen, 11-10
Figure 11-10. CAN Bus Interface with DGC-2020 providing One End of the BuS............cccccceeeiiiiinnee. 11-10
Tables

Table 11-1. Operating POWEr TEIMUINAIS ..........uiiiiiiiiiiiiiie e e e e aarbeeeaaaeeas 11-5
Table 11-2. Input and OULPUL TEIMINGIS .......uvuiiiiieeiiiiieee e e s s s e e e e e e s s s e e e e e e e sennnnreneeeeees 11-6
Table 11-3. CAN BUS INterface TeIMINGIS ........ccoiiiiiiiiiiiie e ee e e e 11-9

i DGC-2020 AEM-2020 (Analog Expansion Module) 9400200891 Rev A



SECTION 11 « AEM-2020 (ANALOG EXPANSION

MODULE)

General Information

The optional AEM-2020 is a remote auxiliary device that provides additional DGC-2020 analog inputs and

outputs.

Features

AEM-2020s have the following features:

e 8 Analog Inputs
e 8 RTD Inputs
e 2 Thermocouple Inputs
e 4 Analog Outputs
e Functionality of Inputs and Outputs assigned by BESTlogicPlus programmable logic
e Communications via CAN Bus
Specifications
Operating Power
NOomMINal .....ccoooiiiiiiiiiieiieeii 12 or 24 Vdc
RaNge.....oeeiiiieiiii e 8 to 32 Vdc (Withstands cranking ride-through down to 6 Vdc
for 500 ms.)
Maximum Consumption ............. 51W

Analog Inputs
The AEM-2020 contains eight programmable analog inputs.

RatiNg ....vvveeeeeeeiiieeeee e 4 to 20 mAdc or 0 to 10 Vdc (user-selectable)
Burden
41020 MA .o, 470 Q maximum
210 VAC ..o, 9.65k Q minimum
RTD Inputs
The AEM-2020 contains eight programmable RTD inputs.
2= 11 o [ 100 Q Platinum or 10 Q Copper (user-selectable)
Setting Range ........cccccveveeeeennns -50 to +250°C or -58 to +482°F
Accuracy (10 Q Copper)............. +0.044 Q @ 25°C, +0.005 Q/°C drift over ambient temperature

Accuracy (100 Q Platinum)......... +0.39 Q @ 25°C, +0.047Q/°C drift over ambient temperature

Thermocouple Inputs
The AEM-2020 contains two thermocouple inputs.

2= 111 o [ 2 K Type Thermocouples

Setting Range ........cccocvveveeeeennns 0to 1,375°C or 32 to 2,507°F

Display Range.........cccccceevinnnnen. Ambient to 1,375°C or Ambient to 2,507°F
ACCUIACY....coiiiiiiiiiea e +40uV @ 25°C, +5 uV/°C drift over ambient temperature

Analog Outputs
The AEM-2020 contains four programmable analog outputs.
Rating ....cvvvvvveeeiiiieieee e 4 to 20 mAdc or 0 to 10 Vdc (user-selectable)
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Communication Interface

CAN Bus

Differential Bus Voltage.............. 1.5to 3 Vvdc

Maximum Voltage ...................... —-32 to +32 Vdc with respect to negative battery terminal
Communication Rate.................. 250 kb/s

Type Tests

Shock

Withstands 15 G in 3 perpendicular planes.

Vibration

Swept over the following ranges for 12 sweeps in each of three mutually perpendicular planes with each
15-minute sweep consisting of the following:

5t029t05HZ..ccccoiiiiiiiiieeee, 1.5 G peak for 5 min.
29t052t029 Hz....ccvvvvveveeees 0.036” Double Amplitude for 2.5 min.
52t0500t0 52 Hz......vvvvvveees 5 G peak for 7.5 min.

Ignition System
Tested in closed proximity to an unshielded, unsuppressed Altronic DISN 800 ignition system.

HALT (Highly Accelerated Life Testing)

HALT is used by Basler Electric to prove that our products will provide the user with many years of reliable
service. HALT subjects the device to extremes in temperature, shock, and vibration to simulate years of
operation, but in a much shorter period span. HALT allows Basler Electric to evaluate all possible design
elements that will add to the life of this device. As an example of some of the extreme testing conditions,
the AEM-2020 was subjected to temperature tests (tested over a temperature range of -80°C to +130°C),
vibration tests (of 5 to 50 G at +25°C), and temperature/vibration tests (tested at 10 to 20 G over a
temperature range of —-60°C to +100°C). Combined temperature and vibration testing at these extremes
proves that the AEM-2020 is expected to provide long-term operation in a rugged environment. Note that
the vibration and temperature extremes listed in this paragraph are specific to HALT and do not reflect
recommended operation levels. These operational ratings are included in this section.

Environment

Temperature
Operating.......cccocevveeeeeennnnen —-40 to +70°C (-40 to +158°F)
5 (0] = o[ -40 to +85°C (-40 to +185°F)
HUMIAItY .oeeeeiiieeeieee IEC 68-2-38

Agency Information

UL Approval
The AEM-2020 is a Recognized Component for the US and Canada under UL file E97035

(CCN-FTPM2/FTPMB8) covered under the Standards below:

e UL 6200
e CSAC22.2No.14-13

The AEM-2020 is a Recognized Component for the US and Canada under UL file E470837
(CCN-FTWD2/FTWDS8) for use in Hazardous Locations:

e Class | Division 2

e GroupsA,B,C&D

CSA Approval
The AEM-2020 is covered under CSA file 1042505 (LR23131-138S).

e CSAC22.2 No. 14-13

CE Compliance
This product complies with the requirements of the following EC Directives:
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e Low Voltage Directive (LVD) - 73/23/EEC as amended by 93/68/EEC
e Electromagnetic Compatibility (EMC) - 89/336/EEC as amended by 92/31/EEC and 93/68/EEC
e Hazardous Substances (RoHS 2) -2011/65/EU

This product conforms to the following Harmonized Standards:

e EN50178:1997 - Electronic Equipment for use in Power Installations

e EN61000-6-4:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Emission Standard
for Industrial Environments

e EN 61000-6-2:2001 - Electromagnetic Compatibility (EMC), Generic Standards, Immunity for
Industrial Environments

e ENB50581:2012, Ed. 12 - Technical Documentation for the Assessment of Electrical and Electronic
Products with respect to the Restriction of Hazardous Substances.

EAC Mark (Eurasian Conformity)

e TP TC 004/2011
e TP TC 020/2011

NFPA Compliance
Complies with NFPA Standard 110, Standard for Emergency and Standby Power.

Physical
Weight ...coveeiiiiee e, 1.801b (816 g)
DIMeNnSIioNnS.........cceeeeveveeeieiiieees See Installation later in this section.

Functional Description

A functional description of the AEM-2020’s inputs and outputs is provided below.

Analog Inputs

The AEM-2020 provides eight analog inputs that are user-selectable for 4 to 20 mAdc or 0 to 10 Vdc. Each
analog input has under/over thresholds that can be configured as status only, alarm, or pre-alarm. When
enabled, an out of range alarm alerts the user of an open or damaged analog input wire. The label text of
each analog input is customizable.

RTD Inputs

The AEM-2020 provides eight user-configurable RTD inputs for monitoring genset temperature. Each RTD
input can be configured as status only, alarm, or pre-alarm to protect against high or low temperature
conditions. When enabled, an out of range alarm alerts the user of an open or damaged RTD input wire.
The label text of each RTD input is customizable.

Thermocouple Inputs

The AEM-2020 provides two thermocouple inputs for monitoring genset temperature. Each thermocouple
input can be configured as status only, alarm, or pre-alarm to protect against high or low temperature
conditions. The label text of each thermocouple input is customizable.

Analog Outputs

The AEM-2020 provides four analog outputs that are user-selectable for 4 to 20 mAdc or 0 to 10 Vdc. A
wide selection of parameters including oil pressure, fuel level, generator voltage, and bus voltage can be
configured as analog outputs. Refer to Section 4, BESTCOMSPIlus™ Software, for a full list of parameter
selections.

Communications

CAN Bus

A Control Area Network (CAN) is a standard interface that enables communication between the AEM-2020
and the DGC-2020.
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Status LED

This red LED flashes to indicate that the AEM-2020 is powered up and functioning properly. The LED lights
solid during power up. When the power-up sequence is complete, this LED flashes. If the LED does not
flash after power up, contact Basler Electric.

BESTCOMSPIus® Software

BESTCOMSPIus® provides the user with a point-and-click means to set and monitor the Analog Expansion
Module. Installation and operation of BESTCOMSPIus® is described in Section 4, BESTCOMSPIus®
Software.

Installation

Analog Expansion Modules are delivered in sturdy cartons to prevent shipping damage. Upon receipt of a
module, check the part number against the requisition and packing list for agreement. Inspect for damage,
and if there is evidence of such, immediately file a claim with the carrier and notify the Basler Electric
regional sales office or your sales representative.

If the device is not installed immediately, store it in the original shipping package in a moisture- and dust-
free environment.

Mounting

Analog Expansion Modules are contained in a potted plastic case and may be mounted in any convenient
position. The construction of an Analog Expansion Module is durable enough to mount directly on a genset
using ¥-inch hardware. Hardware selection should be based on any expected shipping/transportation and
operating conditions. The torque applied to the mounting hardware should not exceed 65 in-lb (7.34 Nem).

See Figure 11-1 for AEM-2020 overall dimensions. All dimensions are shown in inches with millimeters in
parenthesis.
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Figure 11-1. AEM-2020 Overall Dimensions
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Connections

Analog Expansion Module connections are dependent on the application. Incorrect wiring may result in
damage to the module.

Notes

Operating power from the battery must be of the correct polarity.
Although reverse polarity will not cause damage, the AEM-2020 will not
operate.

Be sure that the AEM-2020 is hard-wired to earth ground with no smaller
than 12 AWG copper wire attached to the chassis ground terminal on
the module.

Terminations

The terminal interface consists of both plug-in connectors and a permanently mounted connector with
screw-down compression terminals.

AEM-2020 connections are made with one 5-position connector, two 12-position connectors, two 16-
position connectors, and two 2-position thermocouple connectors. The 16, 5, and 2-position connectors
plug into headers on the AEM-2020. The connectors and headers have dovetailed edges that ensure proper
connector orientation. Also, the connectors and headers are uniquely keyed to ensure that the connectors
mate only with the correct headers. The 12-position connector is not a plug-in connector and is mounted
permanently to the board.

Caution

By mating conductors of dissimilar metals, galvanic corrosion could
occur which may lead to signal loss.

Connectors and headers may contain tin- or gold-plated conductors. Tin-plated conductors are housed in
a black plastic casing and gold-plated conductors are housed in an orange plastic casing. Mate connectors
to headers of the same color only.

Connector screw terminals accept a maximum wire size of 12 AWG. Thermocouple connectors accept a
maximum thermocouple wire diameter of 0.177 inches (4.5 mm). Maximum screw torque is 5 inch-pounds
(0.56 Nem).

Operating Power

The Analog Expansion Module operating power input accepts either 12 VVdc or 24 VVdc and tolerates voltage
over the range of 6 to 32 Vdc. Operating power must be of the correct polarity. Although reverse polarity
will not cause damage, the AEM-2020 will not operate. Operating power terminals are listed in Table 11-1.

It is recommended that a fuse be added for additional protection for the wiring to the battery input of the
Analog Expansion Module. A Bussmann ABC-7 fuse or equivalent is recommended.

Table 11-1. Operating Power Terminals

Terminal Description
P1- g (SHIELD) Chassis ground connection
P1- - (BATT-) Negative side of operating power input
P1- + (BATTH) Positive side of operating power input
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AEM-2020 Inputs and Outputs

Input and output terminals are shown in Figure 11-2 and listed in

Table 11-2.
J AEM-2020 k
P2
P6
P3 — [17 RTD4+
e RTD8+ 29
AIN1I+ 0] | %] AINSH RTDS- Log | |16 RTD4-
AINT- a1 471 AINS- RTDSC 5| |18 RTD4GC
AINTV+ 32 :g :::2}? RTD7+ 26 1; 2:_8?
AIN2I+ 33 50 4 AING- RTD7- r25 12 RTD3C
AIN2- 34 RTD7C r24
AINOV a5 514 AINBV+ RTD6+ | o3 1" RTD2+
52 1 AIN71+ 10 RTD2-
AIN3I+ 36 RTD6- 22
AIN3- 37 531 AIN7 RTD6C F21 9 RTD2C
54 1 AIN7V+ 8 RTD1+
AIN3V+ 38 RTD5+ 20
55 1 AINBI+ 7 RTD1-
AIN4l+ 39 56 AING- RTD5- +19 6 RTD1C
AIN4- 40 a7 AINGV+ RTD5C t1g | L]
AIN4V+ 41
58 1 AOUT3+
AOUT1+ 42
59 AOQOUTS3-
AOUT1- 43
AOUT2+ 44 60 AQUT4+ TC2-
AOUT2- a5 | L5 AOUTA- P5 TC2+
P4 TC1+
TC1-
+ BATT+
BATT-
P1 el SHIELD
LO- CANL
HI CANH
P0053-82
Figure 11-2. Input and Output Terminals
Table 11-2. Input and Output Terminals
Connector Description
P1 Operating Power and CAN Bus
P2 RTD Inputs 1 -4
P3 Analog Inputs 1 - 8 and Analog Outputs 1 - 4
P4 Thermocouple 1 Input
P5 Thermocouple 2 Input
P6 RTD Inputs5-8
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External Analog Input Connections

Voltage input connections are shown in Figure 11-3 and current input connections are shown in Figures

11-4 through 11-6. When using the current input, AIN V+ and AIN I+ must be tied together.

AEM-2020
AIN 1+
O = 10 VdC AIN — o
Voltage $
Transducer AIN V+ &

Figure 11-3. Analog Inputs - Voltage Input Connections

I
@ BATT+
Two-Wire
Transmitter
AEM-2020
TRX
AIN I+
Transducer AIN— §
Power AIN V+ 2
Supply
— BATT—
Common
Transmitter floats relative to ground. =
Dc power in series in loop.
Figure 11-4. Analog Inputs - Current Input Connections, Type Il 2-Wire Circuit
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Three-Wire
Transmitter

TRX

Transducer
Power

Supply

Common

_|_

D -

BATT+

AEM-2020

AIN [+

AIN —

AIN V+

P0082-97

Transmitter and receiver share common with power.

Separate dc power connection to transmitter.

BATT—

Figure 11-5. Analog Inputs - Current Input Connections, Type Il 2-Wire Circuit

I

Four-Wire
Transmitter

TRX

Common

N
N

Transducer
Power

Supply

BATT+

AEM-2020

AIN [+

AIN —

AIN V+

P0082-98

Transmitter and receiver float.
Separate supply powers transmitter.

BATT—

Figure 11-6. Analog Inputs - Current Input Connections, Type IV 2-Wire Circuit

External RTD Input Connections

External 2-wire RTD input connections are shown in Figure 11-7. Figure 11-8 shows external 3-wire RTD
input connections.

11-8
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RED

AEM-2020

RTD1+

BLACK

RTD1-
Jumper —p»
RTD1C

P0053-64

Figure 11-7. External Two-Wire RTD Input Connections

RED
AEM-2020
RTD1+
BLACK RTDL .
BLACK RTD1C g

Figure 11-8. External Three-Wire RTD Input Connections

CAN Bus Interface

These terminals provide communication using the SAE J1939 protocol and provide high-speed
communication between the Analog Expansion Module and the DGC-2020. Connections between the
AEM-2020 and DGC-2020 should be made with twisted-pair, shielded cable. CAN Bus interface terminals
are listed in Table 11-3. Refer to Figure 11-9 and Figure 11-10.

Table 11-3. CAN Bus Interface Terminals

Terminal Description
P1- HI (CAN H) CAN high connection (yellow wire)
P1-LO (CANL) CAN low connection (green wire)
P1- s (SHIELD) CAN drain connection
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Notes

1. Ifthe AEM-2020 is providing one end of the J1939 bus, a 120-ohm,
4 watt terminating resistor should be installed across terminals P1-
LO (CANL) and P1- HI (CANH).

2. If the AEM-2020 is not part of the J1939 bus, the stub connecting
the AEM-2020 to the bus should not exceed 914 mm (3 ft) in length.

3. The maximum bus length, not including stubs, is 40 m (131 ft).

4. The J1939 drain (shield) should be grounded at one point only. If
grounded elsewhere, do not connect the drain to the AEM-2020.

CEM-2020

(Optional) DGC-2020
Bus

s/ PR
Ve :

120 ohm

Stub

AEM-2020 Engine

P0053-62

120 ohm

Termination

Other
Devices

LSM-2020
(Optional)

Termination

Figure 11-9. CAN Bus Interface with AEM-2020 providing One End of the Bus

CEM-2020

(Optional) PEI AN
Bus

s/ PR
Ve :

120 ohm
Termination

Stub

DGC-2020 Engine

P0053-63

120 ohm
Termination

LSM-2020
(Optional)

Other
Devices

Figure 11-10. CAN Bus Interface with DGC-2020 providing One End of the Bus

Maintenance

Preventive maintenance consists of periodically checking that the connections between the AEM-2020 and
the system are clean and tight. Analog Expansion Modules are manufactured using state-of-the-art surface-
mount technology. As such, Basler Electric recommends that no repair procedures be attempted by anyone
other than Basler Electric personnel.
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APPENDIX A e« TIME OVERCURRENT
CHARACTERISTIC CURVES

Introduction

The inverse time overcurrent characteristic curves provided by the DGC-2020 (style xxxxxxExx only) closely
emulate most of the common electromechanical, induction-disk, overcurrent relays sold in North America.
To further improve proper relay coordination, selection of integrated reset or instantaneous reset
characteristics is also provided.

Curve Specifications

Timing Accuracy: Within £500 milliseconds of indicated operating
point.

Sixteen inverse time functions, one fixed time
function, and one programmable time function can
be selected. Characteristic curves for the inverse
and definite time functions are defined by the
following equation:

T = AD +BD +K
(MN-C)? Equation A-1
RD .
Tr = T2 ] Equation A-2
1]

Ty =Timeto tripwhenM>1

Tr = Time to reset if relay is set for integrating
reset when M < 1. Otherwise, reset is 50
milliseconds or less
D = TIME DIAL setting (0.0 to 9.9) =
M = Multiple of PICKUP setting (0 to 40)
A, B, C, N, K = Constants for the particular curve
R = Constant defining the reset time

This equation complies with IEEE Std C37.112 -
1996 - IEEE Standard Inverse-Time
Characteristic Equations for Overcurrent Relays.

* Timing range is 0.0 to 7,200 seconds when the
F (fixed) curve is selected.

Table A-1 lists time characteristic curve constants.
See Figures A-1 through A-16 for graphs of the
characteristics.
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Table A-1. 51 Time Characteristic Curve Constants

Curve Trip Characteristic Constants Reset
Selection Curve Name
A B C N K Q R

S1 Short Inverse 0.2663 | 0.03393 1 12969 | 0.028 | 1 0.5
S2 Short Inverse 0.0286 | 0.0208 1 0.9844 | 0.028 | 1 0.094
L1 Long Inverse 5.6143 | 2.18592 1 1 0.028 | 1 15.75
L2 Long Inverse 2.3955 0 1 0.3125 | 0.028 | 1 7.8001
D Definite Time 0.4797 | 0.21359 1 15625 | 0.028 | 1 0.875
M Moderately Inverse 0.3022 | 0.1284 1 0.5 0.028 | 1 1.75
11 Inverse Time 8.9341 | 0.17966 1 2.0938 | 0.028 | 1 9
12 Inverse Time 0.2747 | 0.10426 1 0.4375 | 0.028 | 1 0.8868
V1 Very Inverse 5.4678 | 0.10814 1 2.0469 0.028 | 1 55
V2 Very Inverse 4.4309 | 0.0991 1 19531 | 0.028 | 1 5.8231
El Extremely Inverse 7.7624 | 0.02758 1 2.0938 0.028 | 1 7.75
E2 Extremely Inverse 49883 | 0.0129 1 2.0469 0.028 | 1 47742
A Standard Inverse 0.01414 0 1 0.02 0.028 | 1 2
B Very Inverse (I%t) 1.4636 0 1 1.0469 0.028 | 1 3.25
C Extremely Inverse (I%t) 8.2506 0 1 2.0469 | 0.028 | 1 8
G Long Time Inverse (I%t) 12.1212 0 1 1 0.028 | 1 29
F Fixed Time * 0 1 0 0 0.028 | 1 1
P User Programmable Oto600| Oto25 |Otol|05t02.5|0.0280 | 1 0to 30

* Curve F has a fixed delay of one second times the Time Dial setting.
t Instantaneous or integrating reset is selected on the Overcurrent setup screen in BESTCOMSPIus®.

t The programmable curve allows for four significant digits after the decimal place for every variable.

Time Overcurrent Characteristic Curve Graphs

Figures A-1 through A-16 illustrate the characteristic curves of the DGC-2020. Table A-2 cross-references
each curve to existing electromechanical relay characteristics. Equivalent time dial settings were calculated
at a value of five times pickup.
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Table A-2. Characteristic Curve Cross-Reference

Curve Curve Name Similar To
S1 Short Inverse ABB CO-2
S2 Short Inverse GE IAC-55
L1 Long Inverse ABB CO-5
L2 Long Inverse GE IAC-66
D Definite Time ABB CO-6
M Moderately Inverse ABB CO-7
11 Inverse Time ABB CO-8
12 Inverse Time GE IAC-51
V1 Very Inverse ABB CO-9
V2 Very Inverse GE IAC-53
El Extremely Inverse ABB CO-11
E2 Extremely Inverse GE IAC-77
A Standard Inverse BS 142
B Very Inverse (I%t) BS 142
C Extremely Inverse (I2t) BS 142
G Long Time Inverse (1%t) BS 142

F Fixed Time N/A
P User Programmable N/A

Time Dial Setting Cross-Reference

Although the time characteristic curve shapes have been optimized for the DGC-2020, the DGC-2020 time
dial settings are not identical to the settings of electromechanical induction disk overcurrent relays. Table
A-3 helps you convert the time dial settings of induction disk relays to the equivalent setting for the DGC-
2020.

Using Table A-3

Cross-reference table values were obtained by inspection of published electromechanical time current
characteristic curves. The time delay for a current of five times tap was entered into the time dial calculator
function for each time dial setting. The equivalent DGC-2020 time dial setting was then entered into the
cross-reference table.

If your electromechanical relay time dial setting is between the values provided in the table, it will be
necessary to interpolate (estimate the correct intermediate value) between the electromechanical setting
and the Basler Electric setting.

The DGC-2020 has a maximum time dial setting of 9.9. When the F (fixed) curve is selected, the maximum
timing range is 7,200 seconds. The Basler Electric equivalent time dial setting for the electromechanical
maximum setting is provided in the cross-reference table even if it exceeds 9.9. This allows interpolation
as noted above.

Basler Electric time current characteristics are determined by a linear mathematical equation. The induction
disk of an electromechanical relay has a certain degree of non linearity due to inertial and friction effects.
For this reason, even though every effort has been made to provide characteristic curves with minimum
deviation from the published electromechanical curves, slight deviations can exist between them.

In applications where the time coordination between curves is extremely close, we recommend that you
choose the optimal time dial setting by inspection of the coordination study. In applications where
coordination is tight, it is recommended that you retrofit your circuits with Basler Electric electronic relays
to ensure high timing accuracy.
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Table A-3 .Time Dial Setting Cross-Reference

) Electromechanical Relay Time Dial Setting
Curve Equ#’jlent 05[10]20[30[40]50][60][70]80]090][100]110

Basler Electric Equivalent Time Dial Setting
S1 ABBCO-2 | 03|08 (|17 |24 |34 |42|50|58|67|77]|86|97
L1 ABBCO-5 |04 |08 |15|23|33|42|50|60|70(|78]|88]99
D ABBCO-6 | 05|11|20(|29 |37 |45|50|59|72|80]|89]10.1
M ABBCO-7 | 04|08 |17 |25|33|43|53|61|70(|80]|090]98
11 ABBCO-8 | 03|07 |15|23|32|40|50|58|68|76]|8.7]10.0
V1 ABBCO-9 | 03|07 (14|21 |30|39|48 |57 |67 |78]|87]|96
El ABBCO-11 [ 03 |07 | 15|24 | 32| 42|50 (|57 |66 |78 85103
12 GEIAC-51 (06 | 10| 19|27 |37 |48 |57 |68 | 80| 93]|10.6|NA
V2 GEIAC-53 (04 | 08|16 |24 |34 |43 |51 |63 |72]|84]|96]|NA
S2 GEIAC-55 (02 10|20 |31|40|49 |61 |72 |81|89]|98|NA
L2 GEIAC66 (04 (09|18 |27 (39|49 |63 |72|85]|97|109|NA
E2 GEIAC-77 |05 10|19 |27 |35|43 |52 |62 |74|82]|99|NA
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Figure A-2. Time Characteristic Curve S2, Short Inverse (Similar To GE IAC-55)
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Figure A-3. Time Characteristic Curve L1, Long Inverse (Similar to ABB CO-5)
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Figure A-4. Time Characteristic Curve L2, Long Inverse (Similar To GE IAC-66)
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Figure A-5. Time Characteristic Curve D, Definite Time (Similar To ABB CO-6)
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Figure A-6. Time Characteristic Curve M, Moderately Inverse (Similar to ABB CO-7)
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Figure A-7. Time Characteristic Curve 11, Inverse Time (Similar to ABB CO-8)
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Figure A-8. Time Characteristic Curve 12, Inverse Time (Similar to GE IAC-51)
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Figure A-9. Time Characteristic Curve V1, Very Inverse (Similar to ABB CO-9)
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Figure A-10. Time Characteristic Curve V2, Very Inverse (Similar to GE IAC-53)
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Figure A-11. Time Characteristic Curve E1, Extremely Inverse (Similar to ABB CO-11)
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Figure A-12. Time Characteristic Curve E2, Extremely Inverse (Similar to GE IAC-77)
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Figure A-13. Time Characteristic Curve A, Standard Inverse (BS 142)
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Figure A-14. Time Characteristic Curve B, Very Inverse (BS 142)
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Figure A-16. Time Characteristic Curve G, Long Time Inverse (BS 142)
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APPENDIX B ¢« MODBUS® COMMUNICATION

Introduction

General Overview

An optional feature of the DGC-2020 performs Modbus® communications by emulating a subset of the
Modicon 984 Programmable Controller. This document describes the Modbus communications protocol
employed by the DGC-2020 and how to exchange information with the DGC-2020 over a Modbus network.

Caution

This product contains one or more nonvolatile memory devices.
Nonvolatile memory is used to store information (such as settings) that
needs to be preserved when the product is power-cycled or otherwise
restarted. Established nonvolatile memory technologies have a physical
limit on the number of times they can be erased and written. In this
product, the limit is 10,000 erase/write cycles for Rev. 1 hardware and
100,000 erase/write cycles for Rev. 2 or 3 hardware. During product
application, consideration should be given to communications, logic,
and other factors that may cause frequent/repeated writes of settings or
other information that is retained by the product. Applications that result
in such frequent/repeated writes may reduce the useable product life
and result in loss of information and/or product inoperability.

The DGC-2020 maps all parameters into the Modicon 984 Holding Register address space (4XXXX). Refer
to MAPPING - DGC 2020 Parameters into MODICON ADDRESS SPACE in this section.

Notes

For applications where a DGC-2020 is replacing a DGC-500, DGC-
1000, or DGC-2000, registers 40000 - 41999 are identical to the data
that was present in those products for a seamless transition. There is
some overlap between the sets of registers which constitutes having
two separate legacy register tables, one for both DGC-500 and DGC-
1000 and another for DGC-2000.

The 42XXX registers contain all information included in the DGC-2020
and should be used for any new Modbus applications

Intended Use of the Communications Protocol

This document provides the necessary information for 3rd party OEMs to develop in-house software to
communicate with the DGC-2020 via Modbus protocol. This will allow the exchange of setup information
and measured data between a Modbus Master Station and the DGC-2020.

The DGC-2020 data supported for remote access is listed in MAPPING - DGC 2020 Parameters into
MODICON ADDRESS SPACE in this section.

Detailed Description of DGC-2020 Modbus® Protocol

Modbus® Protocol Overview

Modbus communications use a master-slave technique in which only the master can initiate a transaction,
called a query. The slave addressed by the query will respond by either supplying the requested data to
the master or by performing the requested action. A slave device never initiates communications on the
Modbus, and will always generate a response to the query unless certain error conditions occur. The DGC-
2020 is designed to communicate on the Modbus only as a slave device.
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A master can query slaves individually or query all slaves collectively by initiating a broadcast message. A
slave does not send a response message to a broadcast query.

If a query requests actions unable to be performed by the slave, the slave response message will contain
an Exception Response Code defining the error detected.

Query and response messages share the same message structure. Each message is comprised of four
message fields: the Device Address, the Function Code, the Data Block, and the Error Check field.
Subsequent sections in this document detail each message field and the corresponding functionality
supported by the DGC-2020.

Query / Response Message Structure:

e Device Address

e Function Code

e Eight-Bit Data Bytes

e Error Check
Device Address Field

The Device Address field contains the unique Modbus address of the slave being queried. The addressed
slave will repeat its address in the Device Address field of the response message. This field is 1 byte.

Function Code Field

The Function Code field in the Query message defines the action to be taken by the addressed slave. This
field is echoed in the Response message, and will be altered by setting the MSB of the field to "1" if the
response is an error response. This field is 1 byte.

Data Block Field

The query Data block contains additional information needed by the slave to perform the requested function.
The response Data block contains data collected by the slave for the queried function. An error response
will substitute an Exception Response Code for the Data Block. The length of this field varies with each
query.

Error Check Field

The Error Check field provides a method for the slave to validate the integrity of the query message contents
and allows the master to confirm the validity of response message contents. This field is 2 bytes.

Serial Transmission Details

A standard Modbus network offers 2 transmission modes for communication: ASCIl or RTU. The DGC-
2020 supports only the RTU (Remote Terminal Unit) mode.

Each 8-bit byte in a message contains two 4-bit hexadecimal characters. The message is transmitted in a
continuous stream with the LSB of each byte of data transmitted first. Transmission of each 8-bit data byte
occurs with 1 start bit and 1 stop bit. A ninth data bit is added when parity is selected. Parity checking is
user-configurable to even, odd or none. The transmission baud rate is also user-configurable, and both
parity and baud rate can be altered during real-time operation. If altered, the new baud rate and / or parity
will not be enforced until the response message to the current query has completed. The DGC-2020
supported baud rates are 9600, 4800, 2400, and 1200.

Message Framing / Timing Considerations

When receiving a message, the DGC-2020 will allow maximum inter-byte latency up to 3.5 - 4.0 character
times before considering the message complete.

Once a valid query is received, the DGC-2020 waits 10 msec. before responding.

Error Handling and Exception Responses

Any query received that contains a non-existent device address, a framing error or CRC error will be
ignored - no response will be transmitted. Queries addressed to a DGC-2020 with an unsupported function
code, unsupported register references, or illegal values in the data block will result in an error response
message with an Exception Response Code. The Exception Response codes supported by the DGC-2020
are listed in Table B-1.
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Table B-1. Exception Response Codes

Code Name Meaning
. The query Function/Subfunction Code is unsupported; query read of
01 lllegal Function more than 125 registers; query preset of more than 100 registers
02 lllegal Data Address A reg|s.ter. referenced in the data block doe_s not support queried
read/write; query preset of a subset of a numerical register group.
03 lllegal Data Value A preset register data block contains an incorrect number of bytes or
one or more data values out of range.

Detailed DGC-2020 Message Definition

Device Address

The DGC-2020 Device Address can be any value in the Modbus protocol Device Address range (1 - 247).
A query with a Device Address of 0 signifies a Broadcast message to all slaves - the connected DGC-2020s
will not respond to the broadcast query.

Function Code and Data Block

The DGC-2020 maps all parameters into the Modicon 984 Holding Register address space (4XXXX) and
supports the following Function Codes:

e Function 03 - Read Holding Registers

e Function 6 - Preset Single Register, Non-Broadcast & Broadcast

e Function 08, Subfunction 00 - Diagnostics: Return Query Data

e Function 16 - Preset Multiple Registers, Non-Broadcast & Broadcast

The only Broadcast query supported by the DGC-2020 is the Preset Multiple Registers query.

Read Holding Registers
Read Holding Registers - General
QUERY:

This query message requests a register or block of registers to be read. The data block contains the starting
register address and the quantity of registers to be read. A register address of N will read Holding Register
N+1.

Device Address
Function Code 03 (hex)
Starting Address Hi
Starting Address Lo

No. of Registers Hi

No. of Registers Lo
CRC Error Check

The number of registers cannot exceed 125 without causing an error response with Exception Code "lllegal
Function".

Queries to read Write Only or unsupported registers result in an error response with Exception Code of
“lllegal Data Address”.

RESPONSE:

The response message contains the data queried, respectively. The data block contains the block length
in bytes followed by the data for each requested register. Attempting to read an unused register or a register
which does not support read results in an error response with Exception Code of "lllegal Data Address".

Device Address

Function Code 03 (hex)
Byte Count

Data Hi

Data Lo
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Data Hi
Data Lo
CRC Error Check

Return Query Data

This query contains data to be returned (looped back) in the response. The response and query messages
should be identical.

Device Address

Function Code 08 (hex)
Subfunction Hi 00 (hex)
Subfunction Lo 00 (hex)
Data Hi
Data Lo

CRC Error Check

Preset Multiple Registers, Non-Broadcast & Broadcast

Preset Multiple Registers - General

QUERY:

This query message requests a register or block of registers to be written. The data block contains the
starting address and the quantity of registers to be written, followed by the Data Block byte count and data.
A device address is 0 for a broadcast query.

A register address of N will write Holding Register N+1.
No query data will be written (non-broadcast or broadcast) if any of the following exceptions occur:

Device Address
Function Code 10 (hex)
Starting Address Hi
Starting Address Lo

No. of Registers Hi

No. of Registers Lo
Byte Count

Data Hi

Data Lo

Data Hi
Data Lo
CRC Error Check

Queries writing to Read Only or unsupported registers result in an error response with Exception
Code of “lllegal Data Address”.
Queries attempting to write more than 100 registers cause an error response with Exception Code
“lllegal Function”.
An incorrect Byte Count will result in an error response with Exception Code of “lllegal Data Value”.
There are several instances of registers that are grouped together (signified as DP or TP) to
collectively represent a single numerical (vs. ASCII string) DGC-2020 parameter value. A query to
write a subset of such a register group will result in an error response with Exception Code “lllegal
Data Address”.
A query to write an unacceptable value (out of range) to a register results in an error response with
Exception Code of “lllegal Data Value”.
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RESPONSE:

The response message echoes the starting address and the number of registers. There is no response
message when the query is broadcast.

Device Address

Function Code 10 (hex)
Starting Address Hi

Starting Address Lo

No. of Registers Hi

No. of Registers Lo

CRC Error Check

Preset Single Register, Non-Broadcast & Broadcast
QUERY:
This query message requests a register to be written. A device address is 0 for a broadcast query.

No query data will be written (non-broadcast or broadcast) if any of the following exceptions occur:

e Queries writing to Read Only or unsupported registers result in an error response with Exception
Code of “lllegal Data Address”.

e There are several instances of registers that are grouped together (signified as DP or TP) to
collectively represent a single numerical (vs. ASCII string) DGC-2020 parameter value. A query to
write a subset of such a register group will result in an error response with Exception Code “lllegal
Data Address”.

e A query to write an unacceptable value (out of range) to a register results in an error response with
Exception Code of “lllegal Data Value”.

Device Address

Function Code 06 (hex)
Address Hi

Address Lo

Data Hi

Data Lo

CRC Error Check

RESPONSE:
The response message echoes the address and the value written. There is no response message when
the query is broadcast.

Device Address

Function Code 06 (hex)

Address Hi

Address Lo

Data Hi

Data Lo

CRC Error Check

Data Formats

Short Integer Data Format (INT8)

The Modbus short integer data format uses a single holding register to represent an 8 bit data value. The
holding register high byte will always be zero.

Example: The value 132 represented in short integer format is hexadecimal 0x84. This number will read from
a holding register as follows:
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Holding Register Value
K (Hi Byte) hex 00
K (Lo Byte) hex 84

The same byte alignments are required to write.

Integer Data Format (INT16)
The Modbus integer data format uses a single holding register to represent a 16-bit data value.

Example: The value 4660 represented in integer format is hexadecimal 0x1234. This number will read from
a holding register as follows:

Holding Reqister Value
K (Hi Byte) hex 12
K (Lo Byte) hex 34

The same byte alignments are required to write.

Long Integer Data Format (INT32)

The Modbus long integer data format uses two consecutive holding registers to represent a 32-bit data
value. The first register contains the low-order 16 bits and the second register contains the high-order 16
bits.

Example: The value 95,800 represented in long integer format is hexadecimal 0x00017638. This number will
read from two consecutive holding registers as follows:

Holding Register Value

K (Hi Byte) hex 76
K (Lo Byte) hex 38
K+1 (HiByte) hex 00
K+1 (Lo Byte) hex 01

The same byte alignments are required to write.

32-bit Bit-Mapped Parameter Mapping

The register arrangement for 32-bit bit-mapped parameters is illustrated in Figure B-1. The Alarm Metering
registers (44812/44813) are shown as an example. In this example, Bit 25 is set indicating an Overcrank
condition and Bit 17 is set indicating a Global Alarm.

Device Id:

Overcrank Global Alarm

Add : - Number of Polls: 960
i MODBUS Point Type ]Valid Slave Responses: 883
Length: |2 |03: HOLDING REGISTER  ~| Reset Cirs |
[ Bit15 | [ Bito
v v
44812: <0000000000000000>
44813: <0000000100000010>
[ Bits1 || Bites | [ Bit17 | [ Bit16 |

P0066-09

Figure B-1. 32-Bit Bit-Mapped Parameter Mapping
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The Alarm Metering register bits are defined as follows:

e Bit 0 through Bit 16 = Not Used e Bit 24 = Emergency Shutdown
e Bit 17 = Global Alarm e Bit 25 = Overcrank

e Bit 18 = Auto Restart Failure e Bit 26 = Loss of ECU Comms
e Bit 19 = Fuel Leak Detect e Bit 27 = Global Sender Fail

e Bit 20 = Battery Charger Failure e Bit 28 = Low Fuel Level

e Bit 21 = Transfer Fall e Bit 29 = Low Oil Pressure

e Bit 22 = Low Coolant Level e Bit 30 = Hi Coolant Temp

e Bit 23 = ECU Shutdown e Bit 31 = Overspeed

Floating Point Data Format

The Modbus floating point data format uses two consecutive holding registers to represent a data value.
The first register contains the low-order 16 bits of the following 32-bit format:

e MSB is the sign bit for the floating-point value (0 = positive).
e The next 8 bits are the exponent biased by 127 decimal.

e The 23 LSBs comprise the normalized mantissa. The most-significant bit of the mantissa is always
assumed to be 1 and is not explicitly stored, yielding an effective precision of 24 bits.

The value of the floating-point number is obtained by multiplying the binary mantissa times two raised to
the power of the unbiased exponent. The assumed bit of the binary mantissa has the value of 1.0, with the
remaining 23 bits providing a fractional value. Table B-2 shows the floating-point format.

Table B-2. Floating Point Format
Sign Exponent + 127 Mantissa
1 bit 8 bits 23 bits

The floating-point format allows for values ranging from approximately 8.43X10-37 to 3.38X1038. A floating-
point value of all zeroes is the value zero. A floating-point value of all ones (not a number) signifies a value
currently not applicable or disabled.

Example: The value 95,800 represented in floating point format is hexadecimal 47BB1C00. This nhumber
will read from two consecutive holding registers as follows:

Holding Register Value

K (Hi Byte) hex 1C
K (Lo Byte) hex 00
K+1 (HiByte) hex 47
K+1 (Lo Byte) hex BB

The same byte alignments are required to write.

Double Precision Data Format (DP)

The Modbus Double Precision data format (DP) uses 2 consecutive registers to represent a data value.
The first register contains the high-order 16 bits of double precision data, and is the actual data value /
10,000.

The second register contains the low-order 16 bits of double precision data, and is the actual data value
modulus 10,000.

Triple Precision Data Format (TP)

The Modbus Triple Precision data format (TP) uses 3 consecutive registers to represent a data value. The
first register contains the high-order 16 bits of triple precision data, and is the actual data value /
100,000,000. The modulus from this operation is divided by 10,000 to arrive at the value of the second
register, and the modulus of this last operation is the value of the third register (the low-order 16 bits of
triple precision).
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Error Check

This field contains a 2-byte CRC value for transmission error detection. The master first calculates the CRC
and appends it to the query message. The DGC-2020 recalculates the CRC value for the received query
and performs a comparison to the query CRC value to determine if a transmission error has occurred. If so,
no response message is generated. Otherwise, the slave calculates a new CRC value for the response
message and appends it to the message for transmission.

Reference the "Modicon Modbus Protocol Reference Guide", PI-MBUS-300 Rev. E, pages 112 - 115 for
an excellent explanation and implementation of the CRC-16 algorithm.

The CRC calculation is performed using all bytes of the Device Address, Function Code, and Data Block
fields. A 16-bit CRC-register is initialized to all 1's. Then each 8-bit byte of the message is used in the
following algorithm:

First, exclusive-OR the message byte with the low-order byte of the CRC-register. The result, stored in the
CRC-register, will then be right-shifted 8 times. The CRC-register MSB is zero-filled with each shift. After
each shift the CRC-register LSB is examined: if 1, the CRC-register is then exclusive-ORed with the fixed
polynomial value A0O1 (hex) prior to the next shift. Once all bytes of the message have undergone the
above algorithm, the CRC-register will contain the message CRC value to be placed in the Error Check
field.

Interdependence of Preset Multiple Register Data

Preset Multiple Register data is collectively written only after the query has been determined to be legal,
which includes a range-check of the entire data block. Therefore, data which must be written prior to other
data must use a separate query. For example, a Preset Multiple Register Query of the entire Contiguous
Write Block (40023-40055) to set the Battery Overvoltage Pre-alarm Threshold atop the 24V range and
change the Battery Volts from 12V to 24V will fail. The change to 24V would occur simultaneously to setting
the Pre-alarm Threshold, and the threshold value range-check will use the current 12V range.

Mapping - DGC-2020 Parameters into Modicon Address Space

Current Parameter Table

The DGC-2020 maps all non-legacy parameters into the Holding Register address space (42000 and
above). Query address N will access the Holding Register N+1.

. _— . Scaling
Register Description Type Units Factor R/W Range
42000 Gen Breaker Configured Int32 N/A N/A RW | 0 = Not Configured
1 = Configured
42002 Gen Breaker Open Pulse Time Int32 Centisecond Centi RW | 1-80
42004 Gen Breaker Close Pulse Time Int32 Centisecond Centi RW | 1-80
42006 Gen Breaker Contact Type Int32 N/A N/A RW | 0 =Pulse
1 = Continuous
42008 Gen Breaker Close Time Int32 Millisecond N/A RW | 0-800
42010 RESERVED
42012 Mains Breaker Configured Int32 N/A N/A RW | 0 = Not Configured
1 = Configured
42014 Mains Breaker Open Pulse Time Int32 Centisecond Centi RW | 1-80
42016 Mains Breaker Close Pulse Time Int32 Centisecond Centi RW | 1-80
42018 Mains Breaker Output Continuous Int32 N/A N/A RW | 0=Pulse
1 = Continuous
42020 Mains Breaker Close Time Int32 Millisecond N/A RW | 0-800
42022 RESERVED
42024 Synchronizer Type Int32 N/A N/A RW | 1 = Anticipatory
2 = Phase Lock Loop
42026 RESERVED
42028 Slip Frequency Int32 CentiHertz Centi RW | 1-50
42030 Breaker Closing Angle Int32 DeciDegree Deci RW | 30-200
42032 Regulation Offset Int32 DeciPercent Deci RW | 20-150
42034 Vgen > Vbus Int32 N/A N/A RW | 0= Disable
1= Enable
42036 Fgen > Fbus Int32 N/A N/A RW | 0= Disable
1 =Enable
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Scaling

Register Description Type Units Factor R/W Range
42038 RESERVED
40
42042 Breaker Close Wait Time Float Second N/A RW | 0.1-600
42044 Sync Time Delay Float Second N/A RW | 0.1-0.8
42046 Sync Fail Time Delay Float Second N/A RW | 0.1-600
42048 Mains Fail Transfer Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
42050 Gen Breaker Status Int32 N/A N/A R 0 = Open
1 = Closed
42052 Mains Breaker Status Int32 N/A N/A R 0 = Open
1 = Closed
42054 Mains Fail Transfer Delay Int32 Second N/A RW | 0-300
42056 Mains Fail Return Delay Int32 Second N/A RW | 0-9999
42058 Mains Fail Max Transfer Time Int32 Second N/A RW | 1-120
42060 RESERVED
42062 Dead Bus Close Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
42064 Sync Speed Gain Float N/A N/A RW | 0.001-1000
42066 Sync Voltage Gain Float N/A N/A RW | 0.001-1000
42068 Max Parallel Time Int32 Second Deci RW | 1-100000
42070 Mains Fail Transfer Type Int32 N/A N/A RW | 0=0Open
1 =Close
42072 In Phase Monitor Enable Int32 N/A N/A RW | 0= Disable
1= Enable
42074 Dead Gen Close Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
42076 RESERVED
42078 Min Slip Control Limit Int32 N/A Centi RW | 0-1000
42080 Max Slip Control Limit Int32 N/A Centi RW | 0-1000
42082 Rev. Rotation Mains Fail Inhibit Int32 N/A N/A RW | 0= Disable
1= Enable
42084 Gen Breaker External Status Change Int32 N/A N/A RW | 0=Ignore
Action Data 1 = Follow Always
2 = Follow In Auto
42086 Gen Breaker Fail Output Config Data Int32 N/A N/A RW | 0= Retain
1 = Remove
42088 Mains Fail Mains Breaker Open Int32 N/A N/A RW | 0 = Generator Start
Config Data 1 = Generator Stable
42090 Mains Fail Allow Transfer To Mains In | Int32 N/A N/A RW | 1=Enable
Alarm State Data 2 = Disable
42092 Mains Breaker External Status Int32 N/A N/A RW | 0 =Ignore
Change Action Data 1 = Follow Always
2 = Follow In Auto
42094 Mains Breaker Fail Output Int32 N/A N/A RW | 0= Retain
1 = Remove
42096 Gen Breaker Transition Delay Data Int32 Centisecond Centi RW | 0-1000
42098 Mains Breaker Transition Delay Data Int32 Centisecond Centi RW | 0-1000
42100 Mains Breaker Open Attempts Data Int32 N/A N/A RW | 1-20
42102 Mains Breaker Close Attempts Data Int32 N/A N/A RW | 1-20
42104 Mains Breaker Retry Delay Data Int32 Second N/A RW | 0-1200
42106 Gen Breaker Open Attempts Data Int32 N/A N/A RW | 1-20
42108 Gen Breaker Close Attempts Data Int32 N/A N/A RW | 1-20
42110 Gen Breaker Retry Delay Data Int32 Second N/A RW | 10-3700
42112 Open Transition Delay Data Int32 Decisecond Deci RW | 0-36000
42114 Max Return Time Data Int32 Second N/A RW | 10-20000
42116 FUTURE USE
248
42250 AVR Kp Proportional Gain Float N/A N/A RW | 0-1000
42252 AVR Ki Integral Gain Float N/A N/A RW | 0-1000
42254 AVR Kd Derivative Gain Float N/A N/A RW | 0-1000
42256 AVR Td Filter Constant Float N/A N/A RW | 0-1
42258 AVR Kg Loop Gain Float N/A N/A RW | 0-1000
42260 AVR Windup Limit Int32 N/A N/A RW | 0= Disable
1 =Enable
42262 AVR Integrator Limit Plus Float N/A N/A RW | 0-1000
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Scaling

Register Description Type Units Factor R/W Range
42264 AVR Integrator Limit Minus Float N/A N/A RW | -1000to O
42266 AVR Output Upper Limit Float N/A N/A RW | 0-1000
42268 AVR Output Lower Limit Float N/A N/A RW | -1000to O
42270 RESERVED
42272 Governor Kp Proportional Gain Float N/A N/A RW | 0-1000
42274 Governor Ki Integral Gain Float N/A N/A RW | 0-1000
42276 Governor Kd Derivative Gain Float N/A N/A RW | 0-1000
42278 Governor Td Filter Constant Float N/A N/A RW | 0-1
42280 Governor Loop Gain Float N/A N/A RW | 0-1000
42282 Governor Windup Limit Int32 N/A N/A RW | 0= Disable
1= Enable
42284 Governor Integrator Limit Plus Float N/A N/A RW | 0-1000
42286 Governor Integrator Limit Minus Float N/A N/A RW | -1000to O
42288 Governor Output Upper Limit Float N/A N/A RW | 0-1000
42290 Governor Output Lower Limit Float N/A N/A RW | -1000to O
42292 RESERVED
42294 kvar Kp Float N/A N/A RW | 0-1000
42296 kvar Ki Float N/A N/A RW | 0-1000
42298 kvar Kd Float N/A N/A RW | 0-1000
42300 kvar Td Float N/A N/A RW | 0-1
42302 kvar Loop Gain Float N/A N/A RW | 0-1000
42304 kvar Windup Limit Int32 N/A N/A RW | 0= Disable
1= Enable
42306 kvar Integrator Limit Plus Float N/A N/A RW | 0-1000
42308 kvar Integrator Limit Minus Float N//A N/A RW | -1000to O
42310 kvar Output Upper Limit Float N/A N/A RW | 0-1000
42312 kvar Output Lower Limit Float N/A N/A RW | -1000to 0
42314 RESERVED
42316 kW Kp Float N/A N/A RW | 0-1000
42318 kW Ki Float N/A N/A RW | 0-1000
42320 kw Kd Float N/A N/A RW | 0-1000
42322 kw Td Float N/A N/A RW | 0-1
42324 kW Loop Gain Float N/A N/A RW | 0-1000
42326 kW Windup Limit Int32 N/A N/A RW | 0 = Disable
1 =Enable
42328 kW Integrator Limit Plus Float N/A N/A RW | 0-1000
42330 kW Integrator Limit Minus Float N/A N/A RW | -1000to O
42332 kW Output Upper Limit Float N/A N/A RW | 0-1000
42334 kW Output Lower Limit Float N/A N/A RW | -1000to 0
42336 RESERVED
42338 Droop Percent Float Percent N/A RW | 0-10
42340 Load Control Int32 N/A N/A RW | 0= Disable
1= Enable
42342 kW Load Rate Int32 N/A Deci RW | 0-1000
42344 Breaker Open Setpoint Int32 N/A Deci RW | 0-1000
42346 AVR Bias Control Output Type Int32 N/A N/A RW | 0= Contact
1 = Analog
42348 Governor Bias Control Output Type Int32 N/A N/A RW | 0= Contact
1 = Analog
42350 Speed Droop Gain Float N/A N/A RW | 0-1000
42352 Voltage Droop Gain Float N/A N/A RW | 0-1000
42354 Speed Trim Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
42356 Voltage Trim Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
42358 Ramped Watt Demand Per Unit Float N/A N/A R 0-100
42360 Watt Demand Per Unit Float N/A N/A R 0-100
42362 Speed PID Output Float N/A N/A R 0-100
42364 kw PID Output Float N/A N/A R 0-100
42366 Volt PID Output Float N/A N/A R 0-100
42368 Speed Trim Setpoint Uint32 DeciHertz Centi RW | 4700-44000
42370 var Control Enable Int32 N/A N/A RW | 0= Disable
1= Enable
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Register

Description

Type

Units

Scaling
Factor

R/W

Range

42372

kvar Load Rate

Uint32

N/A

Deci

RW

1-1000

42374

Base Load Level Source

Uint32

N/A

N/A

RW

0 = User Setting

1 =LSM Analog Input 1
2 = AEM Analog Input 1
3 = AEM Analog Input 2
4 = AEM Analog Input 3
5 = AEM Analog Input 4
6 = AEM Analog Input 5
7 = AEM Analog Input 6
8 = AEM Analog Input 7
9 = AEM Analog Input 8

42376

kvar Setpoint Source

Uint32

N/A

N/A

RW

0 = User Setting

1 =LSM Analog Input 1
2 = AEM Analog Input 1
3 = AEM Analog Input 2
4 = AEM Analog Input 3
5 = AEM Analog Input 4
6 = AEM Analog Input 5
7 = AEM Analog Input 6
8 = AEM Analog Input 7
9 = AEM Analog Input 8

42378

PF Setpoint Source

uint32

N/A

N/A

RW

0 = User Setting

1 =LSM Analog Input 1
2 = AEM Analog Input 1
3 = AEM Analog Input 2
4 = AEM Analog Input 3
5 = AEM Analog Input 4
6 = AEM Analog Input 5
7 = AEM Analog Input 6
8 = AEM Analog Input 7
9 = AEM Analog Input 8

42380—
84

RESERVED

42386

Baseload Analog Max

Int32

Percent

Deci

RW

0-1000

42388

Baseload Analog Min

Int32

Percent

Deci

RW

0-1000

42390

kvar Analog Max

Int32

Percent

Deci

RW

-1000 to 1000

42392

kvar Analog Min

Int32

Percent

Deci

RW

-1000 to 1000

42394

PF Analog Max

Int32

N/A

Centi

RW

160-240

42396

PF Analog Min

Int32

N/A

Centi

RW

160-240

42398

var Droop Percentage

Float

Percent

N/A

RW

0-10

42400—

RESERVED

42408

Base Load Level

Float

Percent

N/A

RW

0-100

42410

kvar Setpoint

Float

Percent

N/A

RW

-100 to 100

42412

PF Setpoint

Int32

N/A

Centi

RW

160-240

42414

var Control Mode

Int32

N/A

N/A

RW

0 = var Control
1 = PF Control

42416

Load Share Interface

Int32

N/A

N/A

RW

0 = Analog Load Share Line

1 = Ethernet Comms

42418

Remote Speed Bias Source

Int32

N/A

N/A

RW

0 = User Setting

1 =LSM Analog Input 1
2 = AEM Analog Input 1
3 = AEM Analog Input 2
4 = AEM Analog Input 3
5 = AEM Analog Input 4
6 = AEM Analog Input 5
7 = AEM Analog Input 6
8 = AEM Analog Input 7
9 = AEM Analog Input 8

42420—

RESERVED

42424

LSM Aux Input Source

Int32

N/A

N/A

RW

0 = LSM Local Aux Input

1 = LSM System Manager

42426

kW Ramp Status

Int32

N/A

N/A

0 = none
1=up
2 = down

42428

kvar Ramp Status

Int32

N/A

N/A

0 = none
1=up
2 =down
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Scaling

Register Description Type Units Factor R/W Range
42430 Speed Trim Bias Range Percent x Int32 CentiPercent Centi RW 0-500
100 Data
42432 kW Ramp Overshoot Reduction Int32 Percent N/A RW
0-100
Percent Data
42434 kvar Ramp Overshoot Reduction Int32 Percent N/A RW 0-100
Percent Data
42436 Speed Trim Deadband Uint32 CentiHertz Centi RW | 0-100
42438 Volt Trim Deadband Uint32 DeciPercent Deci RW | 0-20
42440 kW Parallel To Mains Gain Float N/A N/A RW | 0-1000
42442 kvar Parallel To Mains Gain Float N/A N/A RW | 0-1000
42444 Trim Voltage Uint32 Volts L-L N/A RW | 0-999999
42446 Alternate Trim Voltage 1 Uint32 Volts L-L N/A RW | 0-999999
42448 Alternate Trim Voltage 2 Uint32 Volts L-L N/A RW | 0-999999
42450 Alternate Trim Voltage 3 Uint32 Volts L-L N/A RW | 0-999999
42452 Alternate Trim Voltage 4 Uint32 Volts L-L N/A RW | 0-999999
42454~ FUTURE USE
498
42500 AVR Correction Pulse Width Int32 Decisecond Deci RW | 0-999
42502 AVR Correction Pulse Interval Int32 Decisecond Deci RW | 0-999
42504 AVR Bias Contact Type Int32 N/A N/A RW | 0 = Continuous
1 = Proportional
42506 RESERVED
42508 Governor Correction Pulse Width Int32 Decisecond Deci RW | 0-999
42510 Governor Correction Pulse Interval Int32 Decisecond Deci RW | 0-999
42512 Governor Bias Contact Type Int32 Decisecond Deci RW | 0 = Continuous
1 = Proportional
42514 RESERVED
42516 FUTURE USE
748
42750 Gen Sensing Dead Bus Pickup Int32 Volt N/A RW | 0-4800
42752 Gen Sensing Dead Bus Time Delay Int32 Decisecond Deci RW | 1-6000
42754 RESERVED
42756 Gen Sensing Stable Undervoltage Int32 Volt N/A RW | 10-999999
Pickup
42758 Gen Sensing Stable Undervoltage Int32 Volt N/A RW | 10-999999
Dropout
42760 Gen Sensing Stable Overvoltage Int32 Volt N/A RW | 10-999999
42762 Gen Sensing Stable Overvoltage Int32 Volt N/A RW | 10-999999
Dropout
42764 Gen Sensing Stable Underfrequency Int32 CentiHertz Centi RW | 4600-6400
Pickup
42766 Gen Sensing Stable Underfrequency Int32 CentiHertz Centi RW | 4600-6400
Dropout
42768 Gen Sensing Stable Overfrequency Int32 CentiHertz Centi RW | 4600-6400
Pickup
42770 Gen Sensing Stable Overfrequency Int32 CentiHertz Centi RW | 4600-6400
Dropout
42772 Gen Sensing Fail Time Delay Int32 Decisecond Deci RW | 1-6000
42774 Gen Sensing Stable Time Delay Int32 Decisecond Deci RW | 1-6000
42776 RESERVED
42778 Bus Sensing Dead Bus Pickup Int32 Volt N/A RW | 0-4800
42780 Bus Sensing Dead Bus Time Delay Int32 Decisecond Deci RW | 1-6000
42782 RESERVED
42784 Bus Sensing Stable Undervoltage Int32 Volt N/A RW | 10-999999
Pickup
42786 Bus Sensing Stable Undervoltage Int32 Volt N/A RW | 10-999999
Dropout
42788 Bus Sensing Stable Overvoltage Int32 Volt N/A RW | 10-999999
Pickup
42790 Bus Sensing Stable Overvoltage Int32 Volt N/A RW | 10-999999
Dropout
42792 Bus Sensing Stable Underfrequency Int32 CentiHertz Centi RW | 4600-6400
Pickup
42794 Bus Sensing Stable Underfrequency Int32 CentiHertz Centi RW | 4600-6400

Dropout
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Delay Metering

Register Description Type Units Factor R/W Range
42796 Bus Sensing Stable Overfrequency Int32 CentiHertz Centi RW | 4600-6400
Pickup
42798 Bus Sensing Stable Overfrequency Int32 CentiHertz Centi RW | 4600-6400
Dropout
42800 Bus Sensing Fail Time Delay Int32 Decisecond Deci RW | 1-6000
42802 Bus Sensing Stable Time Delay Int32 Decisecond Deci RW | 1-6000
42804 RESERVED
42806 Gen Dead Status Int32 N/A N/A R 0-1
42808 Gen Stable Status Int32 N/A N/A R 0-1
42810 Gen Fail Status Int32 N/A N/A R 0-1
42812 Bus Dead Status Int32 N/A N/A R 0-1
42814 Bus Stable Status Int32 N/A N/A R 0-1
42816 Bus Fail Status Int32 N/A N/A R 0-1
42818 Gen Stable Low Line Scale Factor Float N/A N/A RW | 0.001-3
42820 Bus Stable Low Line Scale Factor Float N/A N/A RW | 0.001-3
42822 Gen Stable Alternate Frequency Float N/A N/A RW | 0.001-100
Scale Factor
42824 Bus Stable Alternate Frequency Scale | Float N/A N/A RW | 0.001-100
Factor
42826— FUTURE USE
2999
43000 PLC Timer 1 Metering Seconds Int32 Second N/A R 0-1800
43002 PLC Timer 1 Metering Minutes Uint32 Second N/A R 0-250
43004 PLC Timer 1 Metering Hours Uint32 Second N/A R 0-250
43006 PLC Timer 2 Metering Seconds Int32 Second N/A R 0-1800
43008 PLC Timer 2 Metering Minutes Uint32 Second N/A R 0-250
43010 PLC Timer 2 Metering Hours Uint32 Second N/A R 0-250
43012 PLC Timer 3 Metering Seconds Int32 Second N/A R 0-1800
43014 PLC Timer 3 Metering Minutes Uint32 Second N/A R 0-250
43016 PLC Timer 3 Metering Hours Uint32 Second N/A R 0-250
43018 PLC Timer 4 Metering Seconds Int32 Second N/A R 0-1800
43020 PLC Timer 4 Metering Minutes Uint32 Second N/A R 0-250
43022 PLC Timer 4 Metering Hours Uint32 Second N/A R 0-250
43024 PLC Timer 5 Metering Seconds Int32 Second N/A R 0-1800
43026 PLC Timer 5 Metering Minutes Uint32 Second N/A R 0-250
43028 PLC Timer 5 Metering Hours Uint32 Second N/A R 0-250
43030 PLC Timer 6 Metering Seconds Int32 Second N/A R 0-1800
43032 PLC Timer 6 Metering Minutes Uint32 Second N/A R 0-250
43034 PLC Timer 6 Metering Hours Uint32 Second N/A R 0-250
43036 PLC Timer 7 Metering Seconds Int32 Second N/A R 0-1800
43038 PLC Timer 7 Metering Minutes Uint32 Second N/A R 0-250
43040 PLC Timer 7 Metering Hours Uint32 Second N/A R 0-250
43042 PLC Timer 8 Metering Seconds Int32 Second N/A R 0-1800
43044 PLC Timer 8 Metering Minutes Uint32 Second N/A R 0-250
43046 PLC Timer 8 Metering Hours Uint32 Second N/A R 0-250
43048 PLC Timer 9 Metering Seconds Int32 Second N/A R 0-1800
43050 PLC Timer 9 Metering Minutes Uint32 Second N/A R 0-250
43052 PLC Timer 9 Metering Hours Uint32 Second N/A R 0-250
43054 PLC Timer 10 Metering Seconds Int32 Second N/A R 0-1800
43056 PLC Timer 10 Metering Minutes Uint32 Second N/A R 0-250
43058 PLC Timer 10 Metering Hours Uint32 Second N/A R 0-250
43060 Configurable Element 1 Arming Delay | Int32 Second Deci R 0-3000
Metering
43062 Configurable Element 1 Activation Int32 Second Deci R 0-3000
Delay Metering
43064 Configurable Element 2 Arming Delay | Int32 Second Deci R 0-3000
Metering
43066 Configurable Element 2 Activation Int32 Second Deci R 0-3000
Delay Metering
43068 Configurable Element 3 Arming Delay | Int32 Second Deci R 0-3000
Metering
43070 Configurable Element 3 Activation Int32 Second Deci R 0-3000
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43072 Configurable Element 4 Arming Delay | Int32 Second Deci R 0-3000
Metering

43074 Configurable Element 4 Activation Int32 Second Deci R 0-3000
Delay Metering

43076 Configurable Element 5 Arming Delay | Int32 Second Deci R 0-3000
Metering

43078 Configurable Element 5 Activation Int32 Second Deci R 0-3000
Delay Metering

43080 Configurable Element 6 Arming Delay | Int32 Second Deci R 0-3000
Metering

43082 Configurable Element 6 Activation Int32 Second Deci R 0-3000
Delay Metering

43084 Configurable Element 7 Arming Delay | Int32 Second Deci R 0-3000
Metering

43086 Configurable Element 7 Activation Int32 Second Deci R 0-3000
Delay Metering

43088 Configurable Element 8 Arming Delay | Int32 Second Deci R 0-3000
Metering

43090 Configurable Element 8 Activation Int32 Second Deci R 0-3000
Delay Metering

43092 Configurable Protection 1 Arming Int32 Second Deci R 0-3000
Delay Metering

43094 Configurable Protection 1 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43096 Configurable Protection 1 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43098 Configurable Protection 1 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43100 Configurable Protection 1 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43102 Configurable Protection 2 Arming Int32 Second Deci R 0-3000
Delay Metering

43104 Configurable Protection 2 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43106 Configurable Protection 2 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43108 Configurable Protection 2 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43110 Configurable Protection 2 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43112 Configurable Protection 3 Arming Int32 Second Deci R 0-3000
Delay Metering

43114 Configurable Protection 3 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43116 Configurable Protection 3 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43118 Configurable Protection 3 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43120 Configurable Protection 3 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43122 Configurable Protection 4 Arming Int32 Second Deci R 0-3000
Delay Metering

43124 Configurable Protection 4 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43126 Configurable Protection 4 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43128 Configurable Protection 4 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43130 Configurable Protection 4 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43132 Configurable Protection 5 Arming Int32 Second Deci R 0-3000
Delay Metering

43134 Configurable Protection 5 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43136 Configurable Protection 5 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43138 Configurable Protection 5 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering
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43140 Configurable Protection 5 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43142 Configurable Protection 6 Arming Int32 Second Deci R 0-3000
Delay Metering

43144 Configurable Protection 6 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43146 Configurable Protection 6 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43148 Configurable Protection 6 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43150 Configurable Protection 6 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43152 Configurable Protection 7 Arming Int32 Second Deci R 0-3000
Delay Metering

43154 Configurable Protection 7 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43156 Configurable Protection 7 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43158 Configurable Protection 7 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43160 Configurable Protection 7 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43162 Configurable Protection 8 Arming Int32 Second Deci R 0-3000
Delay Metering

43164 Configurable Protection 8 Activation Uint32 Second Deci R 0-99990
Delay Over 1 Metering

43166 Configurable Protection 8 Activation Uint32 Second Deci R 0-99990
Delay Under 1 Metering

43168 Configurable Protection 8 Activation Uint32 Second Deci R 0-99990
Delay Over 2 Metering

43170 Configurable Protection 8 Activation Uint32 Second Deci R 0-99990
Delay Under 2 Metering

43172 Contact Input 1 Activation Delay Int32 Second Deci R 0-3000
Metering

43174 Contact Input 2 Activation Delay Int32 Second Deci R 0-3000
Metering

43176 Contact Input 3 Activation Delay Int32 Second Deci R 0-3000
Metering

43178 Contact Input 4 Activation Delay Int32 Second Deci R 0-3000
Metering

43180 Contact Input 5 Activation Delay Int32 Second Deci R 0-3000
Metering

43182 Contact Input 6 Activation Delay Int32 Second Deci R 0-3000
Metering

43184 Contact Input 7 Activation Delay Int32 Second Deci R 0-3000
Metering

43186 Contact Input 8 Activation Delay Int32 Second Deci R 0-3000
Metering

43188 Contact Input 9 Activation Delay Int32 Second Deci R 0-3000
Metering

43190 Contact Input 10 Activation Delay Int32 Second Deci R 0-3000
Metering

43192 Contact Input 11 Activation Delay Int32 Second Deci R 0-3000
Metering

43194 Contact Input 12 Activation Delay Int32 Second Deci R 0-3000
Metering

43196 Contact Input 13 Activation Delay Int32 Second Deci R 0-3000
Metering

43198 Contact Input 14 Activation Delay Int32 Second Deci R 0-3000
Metering

43200 Contact Input 15 Activation Delay Int32 Second Deci R 0-3000
Metering

43202 Contact Input 16 Activation Delay Int32 Second Deci R 0-3000
Metering

43204 Contact Input 17 Activation Delay Int32 Second Deci R 0-3000
Metering

43206 Contact Input 18 Activation Delay Int32 Second Deci R 0-3000

Metering
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43208 Contact Input 19 Activation Delay Int32 Second Deci R 0-3000
Metering
43210 Contact Input 20 Activation Delay Int32 Second Deci R 0-3000
Metering
43212 Contact Input 21 Activation Delay Int32 Second Deci R 0-3000
Metering
43214 Contact Input 22 Activation Delay Int32 Second Deci R 0-3000
Metering
43216 Contact Input 23 Activation Delay Int32 Second Deci R 0-3000
Metering
43218 Contact Input 24 Activation Delay Int32 Second Deci R 0-3000
Metering
43220 Contact Input 25 Activation Delay Int32 Second Deci R 0-3000
Metering
43222 Contact Input 26 Activation Delay Int32 Second Deci R 0-3000
Metering
43224 Battery Charger Fail Activation Delay Int32 Second Deci R 0-3000
Metering
43226 Low Coolant Level Activation Delay Int32 Second Deci R 0-3000
Metering
43228 Fuel Leak Activation Delay Metering Int32 Second Deci R 0-3000
43230 Weak Battery Voltage Pre-alarm Uint32 Second Sec * 5 R 0-50 counts = 0-10 seconds
Activation Delay Metering
43232 Low Battery Voltage Pre-alarm Uint32 Second Sec*5 R 0-300 counts = 0-60
Activation Delay Metering seconds
43234 High Fuel Level Pre-alarm Activation Uint32 Second Sec*5 R 0-150 counts = 0-30
Delay Metering seconds
43236 AVR Bias Output Limit Pre-alarm Int32 Second Deci R 0-150
Activation Delay Metering
43238 GOV Bias Output Limit Pre-alarm Int32 Second Deci R 0-1500
Activation Delay Metering
43240 High Coolant Temp Alarm Arming Uint32 Second Deci R 0-1500
Delay Metering
43242 High Coolant Temp Alarm Activation Uint32 Second Deci R 0-40
Delay Metering
43244 Low Oil Pressure Alarm Arming Delay | Uint32 Second Deci R 0-600
Metering
43246 Low Oil Pressure Alarm Activation Uint32 Second Deci R 0-20
Delay Metering
43248 Low Fuel Level Alarm Activation Uint32 Second Deci R 0-300
Delay Metering
43250— FUTURE USE
251
43252 User Configurable Input 1 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43254 User Configurable Input 1 Time Delay | Int32 Second N/A RW | 0-300
43258 RESERVED
43260 User Configurable Input 2 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43262 User Configurable Input 2 Time Delay | Int32 Second N/A RW | 0-300
43266 RESERVED
43268 User Configurable Input 3 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43270 User Configurable Input 3 Time Delay | Int32 Second N/A RW | 0-300
43272— RESERVED
74
43276 User Configurable Input 4 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43278 User Configurable Input 4 Time Delay | Int32 Second N/A RW | 0-300
43282 RESERVED
43284 User Configurable Input 5 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43286 User Configurable Input 5 Time Delay | Int32 Second N/A RW | 0-300
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43288— RESERVED
90
43292 User Configurable Input 6 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43294 User Configurable Input 6 Time Delay | Int32 Second N/A RW | 0-300
43298 RESERVED
43300 User Configurable Input 7 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43302 User Configurable Input 7 Time Delay | Int32 Second N/A RW | 0-300
43304— RESERVED
06
43308 User Configurable Input 8 Config Int32 N/A N/A RW | 0= None
Type 1 = Alarm
2 = Pre-alarm
43310 User Configurable Input 8 Time Delay | Int32 Second N/A RW | 0-300
43312—- RESERVED
14
43316 User Configurable Input 9 Config Int32 N/A N/A RW | 0= None
Type 1=Alarm
2 = Pre-alarm
43318 User Configurable Input 9 Time Delay | Int32 Second N/A RW | 0-300
43322 RESERVED
43324 User Configurable Input 10 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43326 User Configurable Input 10 Time Int32 Second N/A RW | 0-300
Delay
43328—- RESERVED
30
43332 User Configurable Input 11 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43334 User Configurable Input 11 Time Int32 Second N/A RW | 0-300
Delay
43338 RESERVED
43340 User Configurable Input 12 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43342 User Configurable Input 12 Time Int32 Second N/A RW | 0-300
Delay
43344— RESERVED
46
43348 User Configurable Input 13 Config Int32 N/A N/A RW | 0= None
Type 1 = Alarm
2 = Pre-alarm
43350 User Configurable Input 13 Time Int32 Second N/A RW | 0-300
Delay
43352— RESERVED
54
43356 User Configurable Input 14 Config Int32 N/A N/A RW | 0= None
Type 1 = Alarm
2 = Pre-alarm
43358 User Configurable Input 14 Time Int32 Second N/A RW | 0-300
Delay
43360— RESERVED
62
43364 User Configurable Input 15 Config Int32 N/A N/A RW | 0= None
Type 1=Alarm
2 = Pre-alarm
43366 User Configurable Input 15 Time Int32 Second N/A RW | 0-300
Delay
43368— RESERVED
70
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43372 User Configurable Input 16 Config Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
43374 User Configurable Input 16 Time Int32 Second N/A RW | 0-300
Delay
43376— RESERVED
408
43410 ATS Contact Input Int32 N/A N/A RW | -1=None
0 =Input1
1 =Input 2
2 =Input 3
3 =Input 4
4 = Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 = Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
43412 RESERVED
43414 Single Phase Connection Override Int32 N/A N/A RW | -1=None
Contact Input 0 =Input 1
1 =Input 2
2 =Input 3
3 =Input4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
43416 RESERVED
43418 Single Phase AC Sense Override Int32 N/A N/A RW | -1=None
Contact Input 0 =Input 1
1 =Input 2
2 =Input 3
3 =Input4
4 = Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
43420 RESERVED
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43422 High/Low Line Contact Input Int32 N/A N/A RW | -1=None
0 =Inputl
1 =Input 2
2 =Input 3
3 =Input 4
4 = Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
43424 RESERVED
43426 Battle Override Contact Input Int32 N/A N/A RW | -1=None
0 =Input1
1 =Input 2
2 =Input 3
3 =Input4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
43428 RESERVED
43430 Grounded Delta Override Contact Int32 N/A N/A RW | -1=None
Input 0=Input 1
1 =Input 2
2 =Input 3
3 =Input4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
43432 RESERVED
43434 Coolant Temperature Sender Fail Int32 N/A N/A RW | 0= None
Configuration Type 1= Alarm
2 = Pre-Alarm
43436 Coolant Temperature Sender Fail Int32 Minute N/A RW | 5-30
Activation Delay
43438 Qil Pressure Sender Fail Int32 N/A N/A RW | 0= None
Configuration Type 1= Alarm
2 = Pre-Alarm
43440 Oil Pressure Sender Fail Activation Int32 Second N/A RW | 0-300
Delay
43442 Fuel Level Sender Fail Configuration Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-Alarm
43444 Fuel Level Sender Fail Activation Int32 Second N/A RW | 0-300
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43446 Voltage Sensing Fail Configuration Int32 N/A N/A RW | 0= None
Type 1= Alarm

2 = Pre-Alarm
43448 Voltage Sensing Fail Activation Delay | Int32 Second N/A RW | 0-300
43450 Low Coolant Level Contact Input Int32 N/A N/A RW | -1=None

0 =Input1

1 =Input 2

2 =Input 3

3 =Input4

4 =Input 5

5 =Input 6

6 = Input 7

7 = Input 8

8 =Input 9

9 = Input 10

10 = Input 11

11 = Input 12

12 = Input 13

13 = Input 14

14 = Input 15

15 = Input 16
43452 Low Coolant Level Config Type Int32 N/A N/A RW | 0= None

1= Alarm

2 = Pre-Alarm
43454 Low Coolant Level Time Delay Int32 Second N/A RW | 0-300
43456 Battery Charge Failed Contact Input Int32 N/A N/A RW | -1=None

0 =Input1

1 =Input 2

2 =Input 3

3 =Input4

4 =Input 5

5 =Input 6

6 = Input 7

7 = Input 8

8 =Input 9

9 = Input 10

10 = Input 11

11 = Input 12

12 = Input 13

13 = Input 14

14 = Input 15

15 = Input 16
43458 Battery Charge Failed Config Type Int32 N/A N/A RW | 0= None

1= Alarm

2 = Pre-Alarm
43460 Battery Charge Failed Time Delay Int32 Second N/A RW | 0-300
43462 Fuel Leak Detect Contact Input Int32 N/A N/A RW | -1=None

0 =Input1

1 =Input 2

2 =Input 3

3 =Input4

4 =Input 5

5 =Input 6

6 = Input 7

7 =Input 8

8 =Input 9

9 = Input 10

10 = Input 11

11 = Input 12

12 = Input 13

13 = Input 14

14 = Input 15

15 = Input 16
43464 Fuel Leak Detect Config Type Int32 N/A N/A RW | 0= None

1 = Alarm

2 = Pre-Alarm
43466 Fuel Leak Detect Time Delay Int32 Second N/A RW | 0-300
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43468 User Configurable Input 1 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43470 User Configurable Input 2 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43472 User Configurable Input 3 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43474 User Configurable Input 4 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43476 User Configurable Input 5 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43478 User Configurable Input 6 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43480 User Configurable Input 7 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43482 User Configurable Input 8 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43484 User Configurable Input 9 Engine Run | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
43486 User Configurable Input 10 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43488 User Configurable Input 11 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43490 User Configurable Input 12 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43492 User Configurable Input 13 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43494 User Configurable Input 14 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43496 User Configurable Input 15 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43498 User Configurable Input 16 Engine Int32 N/A N/A RW | 0= Always
Run Only 1 = While Engine Running
Only
43500 Rated Volts Float Volt N/A RW | 1-999999
43502 Pre-Start Contact Config Int32 N/A N/A RW | 0= Open After Disconnect
1 = Closed While Running
43504 System Units Int32 N/A N/A RW | 0= English
1 = Metric
43506 Battery Volts Int32 N/A N/A RW | 0=12V
1=24v
43508 Off Mode Status Int32 N/A N/A R 0 = Disable
1 =Enable
43510 Run Mode Status Int32 N/A N/A R 0 = Disable
1 =Enable
43512 Auto Mode Status Int32 N/A N/A R 0 = Disable
1 = Enable
43514 Virtual Input 1 Status Int32 N/A N/A R 0 = Disable
1 = Enable
43516 Virtual Input 2 Status Int32 N/A N/A R 0 = Disable
1 =Enable
43518 Virtual Input 3 Status Int32 N/A N/A R 0 = Disable
1 = Enable
43520 Virtual Input 4 Status Int32 N/A N/A R 0 = Disable
1 = Enable
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43522 RTC Clock Hour Int32 Hour N/A RW | 0-23
43524 RTC Minute Int32 Minute N/A RW | 0-59
43526 RTC Second Int32 Second N/A RW | 0-59
43528 RTC Month Int32 N/A N/A RW | 1-12
43530 RTC Day Int32 N/A N/A RwW | 1-31
43532 RTC Year Int32 N/A N/A RW | 0-99
43534 RTC DST Enable Int32 N/A N/A RW | 0= Disable
1= Enable
43536 Gen PT Primary Int32 Volt N/A RW | 1-99999
43538 Gen PT Secondary Int32 Volt N/A RW | 1-480
43540 Gen CT Primary Int32 Amp N/A RW | 1-9999
43542 Bus PT Primary Int32 Volt N/A RW | 1-99999
43544 Bus PT Secondary Int32 Volt N/A RW | 1-80
43546 Cranking Style Uint32 N/A N/A RW | 0 = Continuous
1= Cycle
43548 Number of Crank Cycles Uint32 N/A N/A RW | 1-7
43550 Cycle Crank Time Unit32 Second N/A RW | 1-300
43552 Continuous Crank Time Unit32 Second N/A RW | 1-300
43554 Crank Disconnect Limit Uint32 Percent N/A RwW | 10-100
43556 Pre Crank Delay Uint32 Second N/A RW | 0-30
43558 Configured Gen Connection Uint32 N/A N/A RW | 0= Delta
1=Wye
2 = 1-phase AB
3 = 1-phase AC
4 = Grounded Delta
43560 Gen Rated Frequency Int32 Hertz N/A RW | 0=50Hz
1=60Hz
43562 Rated kW Uint32 kilowatt N/A RW | 5-9999
43564 Rated Engine RPM Uint32 RPM N/A RW | 25-3600
43566 No Load Cool Down Time Uint32 Minute N/A RW | 0-60
43568 EPS Current Threshold Int32 Percent CT N/A RW | 3-10
Primary
43570 Fuel Level Function Uint32 N/A N/A RW | 0= Disable
1 = Fuel Level
2 = Natural Gas
3 = Propane
43572 Number Flywheel Teeth Uint32 N/A N/A RW | 1-500
43574 Speed Signal Source Uint32 N/A N/A RW | 1=MPU
2 = Gen Freq
3 =MPU Freq
43576 NFPA Level Uint32 N/A N/A RW | 0=Zero
1=0ne
2 =Two
43578 Horn Enable Int32 N/A N/A RW | 0 = Disabled
1 = Enabled
43580 Single Phase Override Sensing Uint32 N/A N/A RW | 0=AB
1=AC
43582 RESERVED
43584 LCD Contrast Value Uint32 N/A N/A RW | 0-100
43586 Front Panel Sleep Mode Uint32 N/A N/A RW | 0= Disabled
1 = Enabled
43588 RESERVED
43590 UTC Offset Int32 Minute N/A RW | -1440 to 1440
43592 DST Configuration Int32 N/A N/A RW | 0= Disabled
1 = Floating
2 = Fixed
43594 Start/End Time Reference Int32 N/A N/A RW | 0= Local Time
1=UTC Time
43596 DST Bias Hours Int32 N/A N/A RW | 0-23
43598 DSP Bias Minutes Int32 N/A N/A RW | 0-59
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43600 DST Start Month Int32 N/A N/A RW | 1=January
2 = February

Register Description Type Units R/W Range

7 =July

8 = August

9 = September
10 = October
11 = November
12 = December
43602 DST Start Day Int32 N/A N/A RwW | 1-31

43604 DST Start Week of Month In32 N/A N/A RW | 0= First

1 = Second

2 = Third

3 = Fourth

4 = Last

43606 DST Start Day of Week Int32 N/A N/A RW | 0= Sunday

1 = Monday

2 = Tuesday

3 = Wednesday
4 = Thursday

5 = Friday

6 = Saturday
43608 DST Start Hour Int32 N/A N/A RW | 0-23

43610 DST Start Minute Int32 N/A N/A RW | 0-59

43612 DST End Month Int32 N/A N/A RW | 1 =January

2 = February

3 = March

4 = April

5 = May

6 = June

7 =July

8 = August

9 = September
10 = October
11 = November
12 = December

43614 DST End Day Int32 N/A N/A RW | 1-31

43616 DST End Week of Month Int32 N/A N/A RW | 0= First

1 = Second

2 = Third

3 = Fourth

4 = Last

43618 DST End Day of Week Int32 N/A N/A RW | 0= Sunday

1 = Monday

2 = Tuesday

3 = Wednesday

4 = Thursday

5 = Friday

6 = Saturday
43620 DST End Hour Int32 N/A N/A RW | 0-23

43622 DST End Minute Int32 N/A N/A RW | 0-59

43624 EPS Low Line Scale Factor Float N/A N/A RW | 0.001-3

43626 Rated Power Factor Float Power Factor | N/A RW | -1to 1

43628 Prestart Rest Configuration Int32 N/A N/A RW | 0 = Off During Rest
1 = On During Rest
2 = Preheat before Crank

43630 Oil Pressure Crank Disconnect Uint32 N/A N/A RW | 0= Disable
1 = Enable

43632 Crank Disconnect Pressure Uint32 PSI Deci RW | 29-1500
43634 Crank Disconnect Pressure in kPa Uin32 kPa Deci RW | 200-10345
43636 Power-Up Delay Uint32 Second N/A RW | 0-60

43638 Auto Config Detect Enable Int32 N/A N/A RW | 0= Disable
1 = Enable

43640 Low Line Detect Threshold Int32 Volt N/A RW | 0-480
43642 Single Phase Detect Threshold Int32 Volt N/A RW | 0-480

43644 Start Relay Control Uint32 N/A N/A RW | 0 = Predefined
1 = Programmable
43646 Run Relay Control Uint32 N/A N/A RW | 0 = Predefined
1 = Programmable
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43648 Prestart Relay Control Uint32 N/A N/A RW | 0 = Predefined
1 = Programmable
43650 Single Phase Connect Generator Int32 N/A N/A RW | 0=AB
Detection 1=A-C
43652 Off Mode Cool Down Enable Uint32 N/A N/A RW | 0= Disable
1 = Enable
43654 RESERVED
43656 Not In Auto Horn Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
43658 Clock Not Set Warning Enable Uint32 N/A N/A RW | 0= Disable
1 = Enable
43660 Alternate Frequency Int32 Hertz Centi RW | 1000-45000
43662 Generator System Type Int32 N/A N/A RW | 0 = Single Generator
1 = Multiple Generator
43664 Gen CT Low Line Scale Factor Float N/A N/A RW | 0.001-3
43666 Metric Pressure Units Int32 N/A N/A RW | 0=Bar
1 =kPa
43668 System Units Int32 N/A N/A RW | 0= English
1 = Metric
43670 Kpa bar Config Data Int32 N/A N/A RW | 0=Bar
1=Kpa
43672 Crank Disconnect Pressure Bar Data Int32 Bar Deci RW | 2-103
43674 RPM Bandwidth Data Int32 N/A N/A RW | 0-1000
43676 Number Flywheel Teeth Uint32 N/A Deci RW | 10-5000
43678 Phase Rotation Int32 N/A N/A RW | 0=ACB
1=ABC
43680 Restart Delay Int32 Second N/A RW | 0-120
43682 Configured Bus Connection Uint32 N/A N/A RW | 0 = Single Phase
1 = Three Phase
43684 Fuel Level Source Int32 N/A N/A RW | 1-9
43686 Fuel Level Percent Max Int32 N/A N/A RW | 0-150
43688 Fuel Level Percent Min Int32 N/A N/A RW | 0-150
43690 Cycle Rest Time Uint32 Second N/A RW | 1-300
43692 Rated Volts - Low Line Scale Factor Float N/A N/A RW | 0.001-3
Data
43694 Rear Port Function Int32 N/A N/A RW | 0 =Modem Functionality
1 = Standard UART
Functionality
43696 Save Speed Adjustments Uint32 N/A N/A RW | 0=No
1=Yes
43698 Coolant Temp Source Uint32 N/A N/A RW | 0=From ECU
1 = From DGC Sender Input
43700 Oil Pressure Source Uint32 N/A N/A RW | 0= From ECU
1 = From DGC Sender Input
43702 Cooldown Configuration Uint32 N/A N/A RW | 0= Cool down only if engine
has been loaded
1 = Cool down after every
run session regardless of
load levels
43704 Coolant Temperature Sender Fail Uint32 Ohm N/A RW | 0-3500
Minimum Resistance
43706 Coolant Temperature Sender Fail Uint32 Ohm N/A RW | 0-3500
Maximum Resistance
43708 Coolant Temperature Sender Fail Int32 N/A N/A RW | 0= Always
Contact Recognition 1 = While Engine Running
Only
43710 Oil Pressure Sender Fail Minimum Uint32 Ohm N/A RW | 0-300
Resistance
43712 Oil Pressure Sender Fail Maximum Uint32 Ohm RW | 0-300
Resistance
43714 Oil Pressure Sender Fail Contact Int32 N/A N/A RW | 0= Always
Recognition 1 = While Engine Running
Only
43716 Fuel Level Sender Fail Minimum Uint32 Ohm N/A RW | 0-300
Resistance
43718 Fuel Level Sender Fail Maximum Uint32 Ohm N/A RW | 0-300

Resistance
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43720 Fuel Level Sender Fail Contact Int32 N/A N/A RW | 0= Always
Recognition 1 = While Engine Running
Only
43722 Coolant Temperature Sender Fail SF Uint32 N/A N/A RW | 0= Disable
Display 1 = Enable
43724 Oil Pressure Sender Fail SF Display Uint32 N/A N/A RW | 0 = Disable
1= Enable
43726 Fuel Level Sender Fail SF Display Uint32 N/A N/A RW | 0= Disable
1 =Enable
43728 FUTURE USE
748
43750 Emergency Stop: Writing a 1 will Int32 N/A N/A RW | 1 =Toggle On/Off
toggle emergency stop from off to on.
Writing a 1 again will toggle
emergency stop from on to off
43752 Remote Start Int32 N/A N/A RW | 0= Disable
1= Enable
43754 Remote Stop Int32 N/A N/A RW | 0= Disable
1 =Enable
43756 Run Mode Int32 N/A N/A RW | 0 = Disable
1 =Enable
43758 Off Mode Int32 N/A N/A RW | 0= Disable
1= Enable
43760 Auto Mode Int32 N/A N/A RW | 0= Disable
1 =Enable
43762 Alarm Reset Int32 N/A N/A RW | 0 = Disable
1 =Enable
43764 Gen Breaker Open Int32 N/A N/A RW | 0= Disable
1= Enable
43766 Gen Breaker Close Int32 N/A N/A RW | 0= Disable
1= Enable
43768 Mains Breaker Open Int32 N/A N/A RW | 0= Disable
1 =Enable
43770 Mains Breaker Close Int32 N/A N/A RW | 0 = Disable
1 =Enable
43772 FUTURE USE
43774 Virtual Input 1 Close Int32 N/A N/A RW | 0= Disable
1 =Enable
43776 Virtual Input 1 Open Int32 N/A N/A RW | 0= Disable
1 =Enable
43778 Virtual Input 2 Close Int32 N/A N/A RW | 0= Disable
1= Enable
43780 Virtual Input 2 Open Int32 N/A N/A RW | 0= Disable
1= Enable
43782 Virtual Input 3 Close Int32 N/A N/A RW | 0= Disable
1 =Enable
43784 Virtual Input 3 Open Int32 N/A N/A RW | 0= Disable
1= Enable
43786 Virtual Input 4 Close Int32 N/A N/A RW | 0= Disable
1= Enable
43788 Virtual Input 4 Open Int32 N/A N/A RW | 0= Disable
1 =Enable
43790 ESTOP Latch Status Int32 N/A N/A R 0 = Disabled
1 = Enabled
43792 Gen Breaker Open Int32 N/A N/A RW | 1 = Operate (non-latching)
43794 Gen Breaker Close Int32 N/A N/A RW | 1 = Operate (non-latching)
43796 Mains Breaker Open Int32 N/A N/A RW | 1 = Operate (non-latching)
43798 Mains Breaker Close Int32 N/A N/A RW | 1 = Operate (non-latching)
43800— FUTURE USE
4006
44008 RESERVED
44010- FUTURE USE
16
44018 Modem Inter Dialout Activation Delay Int32 Second N/A RW | 0=15
1=30
2=60
3=120
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44020

Modem Pager Buffer Limit

Int32

N/A

N/A

RW

0 =80 Chars

1 =120 Chars
2 =160 Chars
3 =200 Chars

44022

Modem Pager Coms Data Format

Int32

N/A

N/A

RW

0 = 8 bhit, no parity
1 =7 bit, even parity

44024

Modem Dialout Conditions 1

uint32

N/A

N/A

RW

Bit 0 = Aux Input 5 Closed
Bit 1 = Aux Input 4 Closed
Bit 2 = Aux Input 3 Closed
Bit 3 = Aux Input 2 Closed
Bit 4 = Aux Input 1 Closed
Bit 5 = Cooldown Timer
Active

Bit 6 = Switch Not In Auto
Bit 7 = Scheduled
Maintenance Pre-Alarm

Bit 8 = Weak Battery Voltage
Pre-Alarm

Bit 9 = Low Battery Voltage
Pre-Alarm

Bit 10 = Low Oil Pressure
Pre-Alarm

Bit 11 = High Coolant Temp
Pre-Alarm

Bit 12 = kW Overload 1 Pre-
Alarm

Bit 13 = Battery Overvoltage
Pre-Alarm

Bit 14 = Fuel Level Sender
Fail Pre-Alarm

Bit 15 = Oil Pressure Sender
Fail Pre-Alarm

Bit 16 = Coolant Temp
Sender Fail Pre-Alarm

Bit 17 = Low Coolant Temp
Pre-Alarm

Bit 18 = High Fuel Pre-Alarm
Bit 19 = Low Fuel Pre-Alarm
Bit 20 = Overspeed Alarm
Bit 21 = Emergency Stop
Alarm

Bit 22 = Overcrank Alarm
Bit 23 = Low Coolant Level
Status

Bit 24 = Low Fuel Alarm

Bit 25 = Loss of Gen Volt
Sensing Alarm

Bit 26 = MPU Speed Sender
Fail Alarm

Bit 27 = Fuel Level Sender
Fail Alarm

Bit 28 = Oil Pressure Sender
Fail Alarm

Bit 29 = Coolant Temp
Sender Fail Alarm

Bit 30 = Low Oil Pressure
Alarm

Bit 31 = High Coolant Temp
Alarm
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44026—
27

Modem Dialout Conditions 2

uint32

N/A

N/A

RW

Bit 0 = 59-2 Trip Alarm

Bit 1 = 27-2 Trip Alarm

Bit 2 = 51-2 Trip Alarm

Bit 3 = Engine Running

Bit 4 = Battery Charger Fail
Status

Bit 5 = Fuel Leak Detect
Status

Bit 6 = Transfer Fail Alarm
Bit 7 = 81U Trip Pre-Alarm
Bit 8 = 810 Trip Pre-Alarm
Bit 9 = 59-1 Trip Pre-Alarm
Bit 10 = 27-1 Trip Pre-Alarm
Bit 11 = 47 Trip Pre-Alarm
Bit 12 = 51-1 Trip Pre-Alarm
Bit 13 = 81U Trip Alarm

Bit 14 = 810 Trip Alarm

Bit 15 = 59-1 Trip Alarm

Bit 16 = 27-1 Trip Alarm

Bit 17 = 47 Trip Alarm

Bit 18 = 51-1 Trip Alarm

Bit 19 = Loss of ECU Coms
Pre-Alarm

Bit 20 = Loss of ECU Coms
Alarm

Bit 21 = Aux Input 16 Closed
Bit 22 = Aux Input 15 Closed
Bit 23 = Aux Input 14 Closed
Bit 24 = Aux Input 13 Closed
Bit 25 = Aux Input 12 Closed
Bit 26 = Aux Input 11 Closed
Bit 27 = Aux Input 10 Closed
Bit 28 = Aux Input 9 Closed
Bit 29 = Aux Input 8 Closed
Bit 30 = Aux Input 7 Closed
Bit 31 = Aux Input 6 Closed

44028—

RESERVED

44032

CAN Bus Enable

Int32

N/A

N/A

RW

0 = Disable
1 = Enable

44034

DTC Enable

Int32

N/A

N/A

RW

0 = Disable
1 = Enable

44036

Rings for Modem Answer

Int32

N/A

N/A

RW

1-9

44038

Modem Offline Delay

Int32

Minute

N/A

RW

1-240

44040

Modbus Baud Rate

Int32

N/A

N/A

RW

0 =9600 Baud
1 = 4800 Baud
2 = 2400 Baud
3 =1200 Baud

44042

Modbus Parity

Int32

N/A

N/A

RW

0 = No Parity
1 =0dd Parity
2 = Even Parity

44044

Modbus Address

Int32

N/A

N/A

RW

1-247
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44046—
47

Modem Dialout Conditions 3

uint32

N/A

N/A

RW

Bit 0 = 78 Vector Shift Trip
Bit 1 =51-3 Trip Pre-Alarm
Bit 2 = 51-3 Trip Alarm

Bit 3 = Duplicate AEM

Bit 4 = AEM Comms Failure
Bit 5 = Duplicate CEM

Bit 6 = CEM Comms Failure
Bit 7 = Duplicate LSM

Bit 8 = Config Element 8
Status

Bit 9 = Config Element 7
Status

Bit 10 = Config Element 6
Status

Bit 11 = Config Element 5
Status

Bit 12 = Config Element 4
Status

Bit 13 = Config Element 3
Status

Bit 14 = Config Element 2
Status

Bit 15 = Config Element 1
Status

Bit 16 = ID Repeat

Bit 17 = ID Missing

Bit 18 = LSM Comms Failure
Bit 19 = Intergenset Comms
Failure

Bit 20 = GOV Output Limit
Bit 21 = AVR Output Limit
Bit 22 = Auto Restart Fail
Alarm

Bit 23 = kW Overload 3 Pre-
Alarm

Bit 24 = kW Overload 2 Pre-
Alarm

Bit 25 = 40 Trip Pre-Alarm
Bit 26 = 32 Trip Pre-Alarm
Bit 27 = 59-2 Trip Pre-Alarm
Bit 28 = 27-2 Trip Pre-Alarm
Bit 29 = 51-2 Trip Pre-Alarm
Bit 30 = 40 Trip Alarm

Bit 31 = 32 Trip Alarm

44048

LSM-2020 Enable

Int32

N/A

N/A

RW

0 = Disable
1 = Enable

44050

DHCP Enabled

uint32

N/A

N/A

0 = Disabled
1 = Enabled

44052—
56

RESERVED

44058

CEM-2020 Enable

Int32

N/A

N/A

RW

0 = Disable
1 = Enable

44060

RESERVED

44062

AEM-2020 Enable

Int32

N/A

N/A

RW

0 = Disable
1 = Enable

44064

CEM Outputs

Int32

N/A

N/A

RW

0 = 18 Outputs
1 = 24 Outputs
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44066—
67

Modem Dialout Conditions 4

uint32

N/A

N/A

RW

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Common Pre-Alarm
Bit 16 = Common Alarm

Bit 17 = Unexpected
Shutdown Alarm

Bit 18 = ECU Shutdown

Bit 19 = DEF Inducement
Override Pre-Alarm

Bit 20 = DEF Severe
Inducement Pre-Alarm

Bit 21 = DEF Pre-Severe
Inducement Pre-Alarm

Bit 22 = DEF Engine Derate
Pre-Alarm

Bit 23 = DEF Fluid Empty
Pre-Alarm

Bit 24 = DEF Fluid Low Pre-
Alarm

Bit 25 = DPF Soot Level
Severely High Pre-Alarm
Bit 26 = DPF Soot Level
Moderately High Pre-Alarm
Bit 27 = DPF Soot Level High
Pre-Alarm

Bit 28 = High Exhaust Temp
Pre-Alarm

Bit 29 = DPF Regeneration
Inhibited Pre-Alarm

Bit 30 = DPF Regeneration
Required Pre-Alarm

Bit 31 = 81 ROCOF DF/DT
Trip

44068

Active IP Address

Uint32

N/A

N/A

0-4294967295

44070

Gateway IP Address

uint32

N/A

N/A

Pyl

0-4294967295

44072

Subnet Mask

Uint32

N/A

N/A

0-4294967295

44074

Reserved

44078

Auto Save to memory after a Modbus
write

uint32

N/A

N/A

RW

0=No
1=Yes

44080

Save all settings

uint32

N/A

N/A

RW

1 = Write Parameters to
memory

44082—
248

FUTURE USE

44250

3 Phase Overcurrent Pickup
(51-1)

uint32

CentiAmp

Centi

RW

18-775

44252

3 Phase Overcurrent Time Dial (51-1)

Uint32

DeciUnit

Deci

RW

0-72000
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44254

3 Phase Overcurrent Curve
(51-1)

uint32

N/A

N/A

RW

0 = S1 Curve
1=S2 Curve
2 =L1 Curve
3 =L2Curve
4 =D Curve

5 =M Curve

6 =11 Curve

7 =12 Curve

8 =V1 Curve
9 =V2 Curve
10 = E1 Curve
11 = E2 Curve
12 = A Curve
13 = B Curve
14 = C Curve
15 =G Curve
16 = F Curve
17 = Programmable

44256

3 Phase Overcurrent Alarm
Configuration (51-1)

uint32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

44258

1 Phase Overcurrent Pickup
(51-1)

uint32

CentiAmp

Centi

RW

18-775

44260

1 Phase Overcurrent Time Dial (51-1)

uint32

DeciUnit

Deci

RW

0-72000

44262

1 Phase Overcurrent Curve
(51-1)

uint32

N/A

N/A

RW

0 = S1 Curve
1=S2 Curve
2 =L1 Curve
3=L2Curve
4 =D Curve

5 =M Curve

6 =11 Curve

7 =12 Curve

8 =V1 Curve
9 =V2 Curve
10 = E1 Curve
11 = E2 Curve
12 = A Curve
13 = B Curve
14 = C Curve
15 = G Curve
16 = F Curve
17 = Programmable

44264

1 Phase Overcurrent Alarm
Configuration (51-1)

Uint32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

44266

Phase Imbalance Pickup

Uint32

Volt

N/A

RW

5-100

44268

Phase Imbalance Activation Delay

uint32

Decisecond

Deci

RW

0-300

44270

Phase Imbalance Alarm Configuration

Uint32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

44272

3 Phase Undervoltage Pickup (27-1)

Uint32

Volt

N/A

RW

70-1000

44274

3 Phase Undervoltage Activation
Delay (27-1)

uint32

Decisecond

Deci

RW

0-300

44276

3 Phase Undervoltage Inhibit
Frequency (27-1)

uint32

Hertz

N/A

RW

20-400

44278

3 Phase Undervoltage Alarm
Configuration (27-1)

uint32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

44280

1 Phase Undervoltage Pickup (27-1)

Uint32

Volt

N/A

RW

70-1000

44282

1 Phase Undervoltage Activation
Delay (27-1)

uint32

Decisecond

Deci

RW

0-300

44284

1 Phase Undervoltage Inhibit
Frequency (27-1)

uint32

Hertz

N/A

RW

20-400

44286

1 Phase Undervoltage Alarm
Configuration (27-1)

uint32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

44288

3 Phase Overvoltage Pickup (59-1)

Uint32

Volt

N/A

RW

70-1000

44290

3 Phase Overvoltage Activation Delay
(59-1)

uint32

Decisecond

Deci

RW

0-300
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44292 3 Phase Overvoltage Alarm Uint32 N/A N/A RW | 0= None
Configuration (59-1) 1= Alarm
2 = Pre-Alarm
3 = Status Only
44294 1 Phase Overvoltage Pickup (59-1) Uint32 Volt N/A RW | 70-1000
44296 1 Phase Overvoltage Activation Delay | Uint32 Decisecond Deci RW | 0-300
(59-1)
44298 1 Phase Overvoltage Alarm Uint32 N/A N/A RW | 0= None
Configuration (59-1) 1=Alarm
2 = Pre-Alarm
3 = Status Only
44300 Underfrequency Pickup Uint32 DeciHertz Deci RW | 450-4400
44302 Underfrequency Activation Delay Uint32 Decisecond Deci RW | 0-300
44304 Underfrequency Inhibit Voltage Uint32 Volt N/A RW | 70-576
44306 Underfrequency Alarm Configuration Uint32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
44308 Overfrequency Pickup Uint32 DeciHertz Deci RW | 450-4400
44310 Overfrequency Activation Delay Uint32 Decisecond Deci RW | 0-300
44312 Overfrequency Alarm Configuration Uint32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
44314 Overcurrent Low Line Scale Factor Float N/A N/A RW | 0.001-3
(51-1)
44316 Overvoltage Low Line Scale Factor Float N/A N/A RW | 0.001-3
(59-1)
44318 Undervoltage Low Line Scale Factor Float N/A N/A RW | 0.001-3
(27-1)
44320 3 Phase Overcurrent Pickup Uint32 CentiAmp Centi RW | 18-775
(51-2)
44322 3 Phase Overcurrent Time Dial (51-2) | Uint32 DeciUnit Deci RW | 0-72000
44324 3 Phase Overcurrent Curve Uint32 N/A N/A RW | 0=S1 Curve
(51-2) 1=S2 Curve
2 =L1 Curve
3 =L2Curve
4 =D Curve
5 =M Curve
6 =11 Curve
7 =12 Curve
8 = V1 Curve
9 =V2 Curve
10 = E1 Curve
11 = E2 Curve
12 = A Curve
13 =B Curve
14 = C Curve
15 = G Curve
16 = F Curve
17 = Programmable
44326 3 Phase Overcurrent Alarm Uint32 N/A N/A RW | 0= None
Configuration (51-2) 1=Alarm
2 = Pre-Alarm
3 = Status Only
44328 1 Phase Overcurrent Pickup Uint32 CentiAmp Centi RW | 18-775
(51-2)
44330 1 Phase Overcurrent Time Dial (51-2) | Uint32 DeciUnit Deci RW | 0-72000
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44332 1 Phase Overcurrent Curve Uint32 N/A N/A RW | 0=S1 Curve
(51-2) 1=S2 Curve
2 =1L1Curve
3 =1L2 Curve
4 =D Curve
5 =M Curve
6 =11 Curve
7 =12 Curve
8 = V1 Curve
9 =V2 Curve
10 = E1 Curve
11 = E2 Curve
12 = A Curve
13 =B Curve
14 = C Curve
15 =G Curve
16 = F Curve
17 = Programmable
44334 1 Phase Overcurrent Alarm Uint32 N/A N/A RW | 0= None
Configuration (51-2) 1= Alarm
2 = Pre-Alarm
3 = Status Only
44336 3 Phase Undervoltage Pickup (27-2) Uint32 Volt N/A RW | 70-1000
44338 3 Phase Undervoltage Activation Uint32 Decisecond Deci RW | 0-300
Delay (27-2)
44340 3 Phase Undervoltage Inhibit Uint32 Hertz N/A RW | 20-400
Frequency (27-2)
44342 3 Phase Undervoltage Alarm Uint32 N/A N/A RW | 0= None
Configuration (27-2) 1=Alarm
2 = Pre-Alarm
3 = Status Only
44344 1 Phase Undervoltage Pickup (27-2) Uint32 Volt N/A RW | 70-1000
44346 1 Phase Undervoltage Activation Uint32 Decisecond Deci RW | 0-300
Delay (27-2)
44348 1 Phase Undervoltage Inhibit Uint32 Hertz N/A RW | 20-400
Frequency (27-2)
44350 1 Phase Undervoltage Alarm Uint32 N/A N/A RW | 0= None
Configuration (27-2) 1=Alarm
2 = Pre-Alarm
3 = Status Only
44352 3 Phase Overvoltage Pickup (59-2) Uint32 Volt N/A RW | 70-1000
44354 3 Phase Overvoltage Activation Delay | Uint32 Decisecond Deci RW | 0-300
(59-2)
44356 3 Phase Overvoltage Alarm Uint32 N/A N/A RW | 0= None
Configuration (59-2) 1= Alarm
2 = Pre-Alarm
3 = Status Only
44358 1 Phase Overvoltage Pickup (59-2) Uint32 Volt N/A RW | 70-1000
44360 1 Phase Overvoltage Activation Delay | Uint32 Decisecond Deci RW | 0-300
(59-2)
44362 1 Phase Overvoltage Alarm Uint32 N/A N/A RW | 0= None
Configuration (59-2) 1= Alarm
2 = Pre-Alarm
3 = Status Only
44364 Overcurrent Low Line Scale Factor Float N/A N/A RW | 0.001-3
(51-2)
44366 Overvoltage Low Line Scale Factor Float N/A N/A RW | 0.001-3
(59-2)
44368 Undervoltage Low Line Scale Factor Float N/A N/A RW | 0.001-3
(27-2)
44370 Phase Imbalance Hysteresis Uint32 Volt N/A RW | 1-5
44372 3 Phase Undervoltage Hysteresis Uint32 Volt N/A RW | 1-60
(27-1)
44374 1 Phase Undervoltage Hysteresis Uint32 Volt N/A RW | 1-60
(27-1)
44376 3 Phase Overvoltage Hysteresis Uint32 Volt N/A RW | 1-60
(59-1)
44378 1 Phase Overvoltage Hysteresis Uint32 Volt N/A RW | 1-60
(59-1)
44380 Underfrequency Hysteresis Uint32 DeciHertz Deci RW | 1-400
44382 Overfrequency Hysteresis Uint32 DeciHertz Deci RW | 1-400
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44384 3 Phase Undervoltage Hysteresis Uint32 Volt N/A RW | 1-60
(27-2)
44386 1 Phase Undervoltage Hysteresis Uint32 Volt N/A RW | 1-60
(27-2)
44388 3 Phase Overvoltage Hysteresis Uint32 Volt N/A RW | 1-60
(59-2)
44390 1 Phase Overvoltage Hysteresis Uint32 Volt N/A RW | 1-60
(59-2)
44392 3 Phase Reverse Power Pickup Int32 DeciPercent Deci RW | -500 to 50
44394 3 Phase Reverse Power Activation Uint32 Decisecond Deci RW | 0-300
Delay
44396 3 Phase Reverse Power Alarm Uint32 N/A N/A RW | 0= None
Configuration 1=Alarm
2 = Pre-Alarm
3 = Status Only
44398 3 Phase Reverse Power Hysteresis Int32 DeciPercent Deci RW | 10-100
44400 1 Phase Reverse Power Pickup Int32 DeciPercent Deci RW | -500 to 50
44402 1 Phase Reverse Power Activation Uint32 Decisecond Deci RW | 0-300
Delay
44404 1 Phase Reverse Power Alarm Uint32 N/A N/A RW | 0=None
Configuration 1= Alarm
2 = Pre-Alarm
3 = Status Only
44406 1 Phase Reverse Power Hysteresis Int32 DeciPercent Deci RW | 10-100
44408 3 Phase Loss of Excitation Pickup Int32 DeciPercent Deci RW | -1500to 0
44410 3 Phase Loss of Excitation Activation Uint32 Decisecond Deci RW | 0-300
Delay
44412 3 Phase Loss of Excitation Alarm Uint32 N/A N/A RW | 0= None
Configuration 1=Alarm
2 = Pre-Alarm
3 = Status Only
44414 3 Phase Loss of Excitation Hysteresis | Int32 DeciPercent Deci RW | 10-100
44416 1 Phase Loss of Excitation Pickup Int32 DeciPercent Deci RW | -1500to 0
44418 1 Phase Loss of Excitation Activation Uint32 Decisecond Deci RW | 0-300
Delay
44420 1 Phase Loss of Excitation Alarm Uint32 N/A N/A RW | 0= None
Configuration 1= Alarm
2 = Pre-Alarm
3 = Status Only
44422 1 Phase Loss of Excitation Hysteresis | Int32 DeciPercent Deci RW | 10-100
44424 3 Phase Overcurrent Reset Type Int32 N/A N/A RW | 0 = Instantaneous
(51-1) 1 = Integrating
44426 1 Phase Overcurrent Reset Type Int32 N/A N/A RW | 0 = Instantaneous
(51-1) 1 = Integrating
44428 3 Phase Overcurrent Reset Type Int32 N/A N/A RW | 0 = Instantaneous
(51-2) 1 = Integrating
44430 1 Phase Overcurrent Reset Type Int32 N/A N/A RW | 0 = Instantaneous
(51-2) 1 = Integrating
44432 51-1 Curve Constant A Float N/A N/A RW | 0-600
44434 51-1 Curve Constant B Float N/A N/A RW | 0-25
44436 51-1 Curve Constant C Float N/A N/A RW | 0-1
44438 51-1 Curve Constant N Float N/A N/A RW | 0.5-2.5
44440 51-1 Curve Constant R Float N/A N/A RW | 0-30
44442 51-2 Curve Constant A Float N/A N/A RW | 0-600
44444 51-2 Curve Constant B Float N/A N/A RW | 0-25
44446 51-2 Curve Constant C Float N/A N/A RW | 0-1
44448 51-2 Curve Constant N Float N/A N/A RW | 0.5-2.5
44450 51-2 Curve Constant R Float N/A N/A RW | 0-30
44452 3 Phase Overcurrent Pickup Uint32 CentiAmp Centi RW | 18-775
(51-3)
44454 3 Phase Overcurrent Time Dial (51-3) | Uint32 DeciUnit Deci RW | 0-72000

9400200891 Rev A

DGC-2020 Modbus® Communication

B-33



Scaling

Register Description Type Units Factor

R/W Range

44456 3 Phase Overcurrent Curve Uint32 N/A N/A RW | 0=S1Curve
(51-3) 1=S2 Curve
2 =L1 Curve
3 =L2Curve
4 =D Curve

5 =M Curve

6 =11 Curve

7 =12 Curve

8 =V1 Curve
9 =V2 Curve
10 = E1 Curve
11 = E2 Curve
12 = A Curve
13 =B Curve
14 = C Curve
15 =G Curve
16 = F Curve
17 = Programmable

44458 3 Phase Overcurrent Alarm Uint32 N/A N/A RW | 0= None
Configuration (51-3) 1= Alarm

2 = Pre-Alarm
3 = Status Only

44460 1 Phase Overcurrent Pickup Uint32 CentiAmp Centi RW | 18-775
(51-3)
44462 1 Phase Overcurrent Time Dial (51-3) | Uint32 DeciUnit Deci RW | 0-72000

44464 1 Phase Overcurrent Curve Uint32 N/A N/A RW | 0=S1Curve
(51-3) 1=S2 Curve
2 =L1 Curve
3=L2Curve
4 =D Curve

5 =M Curve

6 =11 Curve

7 =12 Curve

8 =V1 Curve
9 =V2 Curve
10 = E1 Curve
11 = E2 Curve
12 = A Curve
13 = B Curve
14 = C Curve
15 = G Curve
16 = F Curve
17 = Programmable

44466 1 Phase Overcurrent Alarm Uint32 N/A N/A RW | 0= None
Configuration (51-3) 1= Alarm

2 = Pre-Alarm
3 = Status Only

44468 Overcurrent Low Line Scale Factor Float N/A N/A RW | 0.001-3
(51-3)
44470 3 Phase Overcurrent Reset Type Int32 N/A N/A RW | 0 = Instantaneous
(51-3) 1 = Integrating
44472 1 Phase Overcurrent Reset Type Int32 N/A N/A RW | 0 = Instantaneous
(51-3) 1 = Integrating
44474 51-3 Curve Constant A Float N/A N/A RW | 0-600

44476 51-3 Curve Constant B Float N/A N/A RW | 0-25

44478 51-3 Curve Constant C Float N/A N/A RW | 0-1

44480 51-3 Curve Constant N Float N/A N/A RW | 0.5-2.5

44482 51-3 Curve Constant R Float N/A N/A RW | 0-30

44484 78 Vector Shift Alarm Config Uint32 N/A N/A RW | 0= None

1= Alarm

2 = Pre-Alarm
3 = Status Only
44486 78 Vector Shift Pickup Int32 Degree N/A RW | 2-90

44488 78 Open Mains Breaker on Trip Int32 N/A N/A RW | 0= Disable
1 = Enable

44490 81 ROCOF Alarm Config Uint32 N/A N/A RW | 0=None

1= Alarm

2 = Pre-Alarm
3 = Status Only
44492 81 ROCOF Pickup Uint32 Hz/Second Deci RW | 2-100

44494 81 ROCOF Activation Delay Uint32 Second Milli RW | 0-10000

44496 81 ROCOF Open Mains Breaker on Int32 N/A N/A RW | 0 = Disable
Trip 1 = Enable
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44498 Alternate Frequency Scale Factor Float N/A N/A RW | 0.001-100
44500 High Coolant Temp Alarm Enable Uint32 N/A N/A RW | 0= Disable
1 =Enable
44502 High Coolant Temp Alarm Threshold Uint32 Deg F N/A RW | 100-280
44504 Metric High Coolant Temp Alarm Int32 Deg C N/A RW | 38-138
Threshold
44506 High Coolant Temp Alarm Activation Uint32 Second N/A RW | 0-150
Delay
44508 Low Oil Press. Alarm Enable Uint32 N/A N/A RW | 0= Disable
1 =Enable
44510 Low Oil Press. Alarm Threshold Uint32 PSI Deci RW | 29-1500
44512 Metric Low Oil Press. Alarm Uint32 kPa Deci RW | 200-10345
Threshold
44514 Low Oil Press. Alarm Arming Delay Uint32 Second N/A RW | 5-60
44516 Overspeed Alarm Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
44518 Overspeed Alarm Threshold Uint32 Percent N/A RW | 105-140
44520 Overspeed Alarm Activation Delay Uint32 Millisecond Milli RW | 0-500
44522 Low Fuel Level Alarm Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
44524 Low Fuel Level Alarm Threshold Uint32 Percent N/A RW | 0-100
44526 Low Fuel Level Alarm Activation Int32 Second N/A RW | 0-30
Delay
44528 High Coolant Temp Pre-Alarm Enable | Uint32 N/A N/A RW | 0= Disable
1 =Enable
44530 High Coolant Temp Pre-Alarm Uint32 Deg F N/A RW | 100-280
Threshold
44532 Metric High Coolant Temp Pre-Alarm Int32 Deg C N/A RW | 38-138
Threshold
44534 Low Coolant Temp Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1 =Enable
44536 Low Coolant Temp Pre-Alarm Uint32 Deg F N/A RW | 35-151
Threshold
44538 Metric Low Coolant Temp Pre-Alarm Int32 Deg C N/A RW | 2-66
Threshold
44540 High Fuel Level Pre-Alarm Threshold Int32 Percent N/A RW | 0-150
44542 High Fuel Level Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
44544 High Fuel Level Pre-Alarm Activation Int32 Second N/A RW | 0-30
Delay
44546 Low Fuel Level Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1 =Enable
44548 Low Fuel Level Pre-Alarm Threshold Uint32 Percent N/A RwW | 10-100
44550 Low Battery Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
44552 Low Battery Pre-Alarm Threshold Uint32 DeciVolt Deci RW | 60-280
44554 Low Battery Pre-Alarm Activation Uint32 Second N/A RW | 1-60
Delay
44556 Weak Battery Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
44558 Weak Battery Pre-Alarm Threshold Uint32 DeciVolt Deci RW | 40-280
44560 Weak Battery Pre-Alarm Activation Uint32 Second Deci RW | 0-100
Delay
44562 Battery Overvoltage Pre-Alarm Uint32 N/A N/A RW | 0= Disable
Enable 1= Enable
44564 Low Oil Press. Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
44566 Low Oil Press. Pre-Alarm Threshold Uint32 PSI Deci RW | 29-1500
44568 Metric Low Oil Press. Pre-Alarm Int32 kPa Deci RW | 20-10345
Threshold
44570 Engine Overload 1 Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1= Enable
44572 Engine Overload 1 Pre-Alarm Int32 Percent N/A RW | 0-200
Threshold
44574 ECU Comms Fail Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
44576 Active DTC Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
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44578 Maintenance Interval Pre-Alarm Uint32 N/A N/A RW | 0= Disable
Enable 1= Enable
44580 Maintenance Interval Pre-Alarm Uint32 Hour N/A RW | 0-5000
Threshold
44582 Speed Sender Fail Activation Delay Int32 Second N/A RW | 0-300
44584 ECU Low Coolant Level Alarm Enable | Uint32 N/A N/A RW | 0= Disable
1= Enable
44586 ECU Low Coolant Level Alarm Uint32 Percent N/A RW | 1-99
Threshold
44588 ECU Low Coolant Level Pre-Alarm Uint32 N/A N/A RW | 0= Disable
Enable 1 = Enable
44590 ECU Low Coolant Level Pre-Alarm Uint32 Percent N/A RW | 1-99
Threshold
44592 Battery Overvoltage Alarm Threshold Int32 DeciVolt Deci RW | 120-320
44594 Engine Overload 1 Pre-Alarm Int32 DeciVolt Deci RW | 1-10
3 Phase Hysteresis
44596 Engine Overload 1 Pre-Alarm Int32 Percent N/A RW | 0-200
1 Phase Threshold
44598 Engine Overload 1 Pre-Alarm Int32 Percent N/A RW | 1-10
1 Phase Hysteresis
44600 Engine Overload 1 Pre-Alarm Float N/A N/A RW | 0.001-3
1 Phase Low Line Scale Factor
44602 Engine Overload 2 Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
44604 Engine Overload 2 Pre-Alarm Int32 Percent N/A RW | 0-200
3 Phase Threshold
44606 Engine Overload 2 Pre-Alarm Int32 Percent N/A RW | 1-10
3 Phase Hysteresis
44608 Engine Overload 2 Pre-Alarm Int32 Percent N/A RW | 0-200
1 Phase Threshold
44610 Engine Overload 2 Pre-Alarm Int32 Percent N/A RW | 1-10
1 Phase Hysteresis
44612 Engine Overload 2 Pre-Alarm Float N/A N/A RW | 0.001-3
1 Phase Low Line Scale Factor
44614 Engine Overload 3 Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1 = Enable
44616 Engine Overload 3 Pre-Alarm Int32 Percent N/A RW | 0-200
3 Phase Threshold
44618 Engine Overload 3 Pre-Alarm Int32 Percent N/A RW | 1-10
3 Phase Hysteresis
44620 Engine Overload 3 Pre-Alarm Int32 Percent N/A RW | 0-200
1 Phase Threshold
44622 Engine Overload 3 Pre-Alarm Int32 Percent N/A RW | 1-10
1 Phase Hysteresis
44624 Engine Overload 3 Pre-Alarm Float N/A N/A RW | 0.001-3
1 Phase Low Line Scale Factor
44626 LSM Comm Failure Pre-alarm Enable | Int32 N/A N/A RW | 0= Disable
1 = Enable
44628 Intergenset Comm Failure Pre-alarm Int32 N/A N/A RW | 0 = Disable
Enable 1 = Enable
44630 AVR Bias Output Limit Pre-alarm Int32 Second N/A RW | 1-15
Activation Delay
44632 AVR Bias Output Limit Pre-alarm Int32 N/A N/A RW | 0= Disable
Enable 1= Enable
44634 GOV Bias Output Limit Pre-alarm Int32 Second N/A RW | 1-15
Activation Delay
44636 GOV Bias Output Limit Pre-alarm Int32 N/A N/A RW | 0 = Disable
Enable 1 = Enable
44638 ID Missing Pre-alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
44640 ID Repeat Pre-alarm Enable Int32 N/A N/A RW | 0= Disable
1 = Enable
44642 CEM Comm Failure Pre-alarm Enable | Int32 N/A N/A RW | 0= Disable
1 = Enable
44644 AEM Comm Failure Pre-alarm Enable | Int32 N/A N/A RW | 0 = Disable
1= Enable
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44646 Checksum Failure Pre-alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
44648 Low Oil Pressure Alarm (metric Int32 Bar Deci RW | 2-103
pressure units is Bar)
44650 Low Oil Pressure Pre-Alarm (metric Int32 Bar Deci RW | 2-103
pressure units is Bar)
44652 Sync Fail Pre-alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
44654 Breaker Close Fail Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1= Enable
44656 Breaker Open Fail Pre-Alarm Enable Int32 N/A N/A RW | 0= Disable
1 =Enable
44658 Breaker Close Fail Pre-Alarm Monitor | Int32 N/A N/A RW | 0= Transitions Only
1 = Always
44660 Breaker Open Fail Pre-Alarm Monitor | Int32 N/A N/A RW | 0 = Transitions Only
1 = Always
44662 Reverse Rotation Pre-Alarm Enable Uint32 N/A N/A RW | 0= Disable
1 =Enable
44664 CAN Bus Low Coolant Level Alarm Uint32 N/A N/A RW | 0 = Disable
1 =Enable
44666 Low Fuel Level Alarm Hysteresis Uint32 Percent N/A RW | 0-20
44668 Low Fuel Level Pre-Alarm Hysteresis Uint32 Percent N/A RW | 0-20
44670 High Fuel Level Pre-Alarm Hysteresis | Uint32 Percent N/A RW | 0-20
44672— FUTURE USE
748
44750 Gen VAB Metering Int32 Volt N/A R -2147483648 to 2147483647
44752 Gen VBC Metering Int32 Volt N/A R -2147483648 to 2147483647
44754 Gen VCA Metering Int32 Volt N/A R -2147483648 to 2147483647
44756 Gen VAN Metering Int32 Volt N/A R -2147483648 to 2147483647
44758 Gen VBN Metering Int32 Volt N/A R -2147483648 to 2147483647
44760 Gen VCN Metering Int32 Volt N/A R -2147483648 to 2147483647
44762 Bus Voltage Metering Int32 Volt N/A R -2147483648 to 2147483647
44764 Gen IA Metering Int32 Amp N/A R -32768 to 32767
44766 Gen IB Metering Int32 Amp N/A R -32768 to 32767
44768 Gen IC Metering Int32 Amp N/A R -32768 to 32767
44770 Gen kVA A Metering Int32 KiloVA N/A R -2147483648 to 2147483647
44772 Gen kVA B Metering Int32 KiloVA N/A R -2147483648 to 2147483647
44774 Gen kVA C Metering Int32 KiloVA N/A R -2147483648 to 2147483647
44776 Gen kVA Total Metering Int32 KiloVA N/A R -2147483648 to 2147483647
44778 Gen kW A Metering Int32 Kilowatt N/A R -2147483648 to 2147483647
44780 Gen kW B Metering Int32 Kilowatt N/A R -2147483648 to 2147483647
44782 Gen kW C Metering Int32 Kilowatt N/A R -2147483648 to 2147483647
44784 Gen kW Total Metering Int32 Kilowatt N/A R -2147483648 to 2147483647
44786 Power Factor Metering Float N/A N/A R -ltol
44788 Gen PF Lagging Int32 N/A N/A R 0 = leading, 1 = lagging
44790 Gen Frequency Metering Float Hertz N/A R 45-440
44792 Bus Frequency Metering Float Hertz N/A R 45-440
44794 Active Speed Source Uint32 N/A N/A R 0 = None
1=MPU
2 =Gen Freq
4 = CAN Bus
44796 Engine Speed Metering Uint32 RPM N/A R 0-65535
44798 Engine Load Metering Int32 Percent N/A R -32768 to 32767
44800 Coolant Temp. Metering Int32 Deg F N/A R -32768 to 32767
44802 Oil Pressure Metering Int32 PSI N/A R -32768 to 32767
44804 Battery Voltage Metering Int32 DeciVolt N/A R -32768 to 32767
44806 Fuel Level Metering Int32 N/A N/A R -32768 to 32767
44808 ECU Coolant Level Metering Uint32 N/A N/A R 0-255
44810 Cool Down Time Remaining Int32 Minute N/A R -128to 127
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44812—
13

Alarm Metering

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = DEF Severe
Inducement

Bit 14 = Diagnostic Trouble
Code

Bit 15 = Exhaust System
Error

Bit 16 = Unexpected
Shutdown

Bit 17 = Global Alarm

Bit 18 = Auto Restart Failure
Bit 19 = Fuel Leak Detect
Bit 20 = Battery Charger
Failure

Bit 21 = Transfer Fail

Bit 22 = Low Coolant Level
Bit 23 = ECU Shutdown
Bit 24 = Emergency
Shutdown

Bit 25 = Overcrank

Bit 26 = Loss of ECU Comms
Bit 27 = Global Sender Fail
Bit 28 = Low Fuel Level

Bit 29 = Low Oil Pressure
Bit 30 = Hi Coolant Temp
Bit 31 = Overspeed
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44814 Pre-Alarm Metering 1 Int32 N/A N/A R Bit 0 = Not Used
15 Bit 1 = Not Used

Bit 2 = Serial Flash Read
Failure

Bit 3 = Checksum Fail

Bit 4 = Global Pre-Alarm

Bit 5 = Fuel Filter 2 Leak
Bit 6 = Fuel Filter 1 Leak
Bit 7 = Engine kW Overload
3

Bit 8 = Engine kW Overload
2

Bit 9 = MPU Fall

Bit 10 = Fuel Leak Detect
Bit 11 = Battery Charger
Failure

Bit 12 = Low Coolant Level
Bit 13 = Mains Breaker Fail
to Open

Bit 14 = Mains Breaker Fail
to Close

Bit 15 = Sync Fail at Mains
Breaker

Bit 16 = Gen Breaker Fail to
Open

Bit 17 = Gen Breaker Fail to
Close

Bit 18 = Sync Fail at Gen
Breaker

Bit 19 = High Fuel Level

Bit 20 = Loss of Rem. Mod.
Com

Bit 21 = Engine kW Overload
Bit 22 = Diagnostic Trouble
Code

Bit 23 = Loss of ECU Comms
Bit 24 = Maintenance Due
Bit 25 = Battery Overvoltage
Bit 26 = Weak Battery

Bit 27 = Low Battery Voltage
Bit 28 = Low Coolant Temp
Bit 29 = Low Fuel Level

Bit 30 = Low Oil Pressure
Bit 31 = Hi Coolant Temp
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44816—
17

MTU Alarm Metering

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = High ECU Supply
Bit 24 = Combined Red
Bit 25 = Overspeed

Bit 26 = Low Oil Pressure
Bit 27 = Low Fuel Delivery
Press.

Bit 28 = Low Aftercooler
Coolant Level

Bit 29 = High Coolant Temp
Bit 30 = High Oil Temp
Bit 31 = High Charge Air
Temp
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44818 MTU Pre-Alarm Metering Int32 N/A N/A R Bit 0 = Low Storage Tank
19 Bit 1 = High Storage Tank

Bit 2 = Low Day Tank

Bit 3 = High Day Tank

Bit 4 = Alternator Winding
Temp

Bit 5 = Idle Speed Low

Bit 6 = Run Up Speed Low
Bit 7 = Start Speed Low

Bit 8 = Priming Fault

Bit 9 = Low Charge Air
Coolant Level

Bit 10 = High Fuel Temp.

Bit 11 = High Exhaust Temp.
B

Bit 12 = High Exhaust Temp.
A

Bit 13 = Low ECU Supply
Voltage

Bit 14 = Engine Speed Too
Low

Bit 15 = High Voltage Supply
Bit 16 = Low Voltage Supply
Bit 17 = Speed Demand Fail
Bit 18 = ECU Faulty

Bit 19 = Combined Yellow
Bit 20 = Low Oil Press.

Bit 21 = Low Fuel Delivery
Press.

Bit 22 = Low Charge Air
Press.

Bit 23 = Low Coolant Level
Bit 24 = Low Fuel Rail Press.
Bit 25 = High Fuel Rail
Press.

Bit 26 = Shutdown Override
Bit 27 = High Coolant Temp.
Bit 28 = High Charge Air
Temp.

Bit 29 = High Intercooler
Temp.

Bit 30 = High Oil Temp.

Bit 31 = High ECU Temp.
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44820—
21

Sender Fail Alarm Metering

Int32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used
Bit 20 = Not Used
Bit 21 = Not Used
Bit 22 = Not Used
Bit 23 = Not Used
Bit 24 = Not Used
Bit 25 = Not Used
Bit 26 = Not Used
Bit 27 = Generator Voltage
Bit 28 = Fuel Level
Bit 29 = Coolant Temp
Bit 30 = Oil Pressure
Bit 31 = Speed

44822

Gen Protect Status (The contents of
this register and 44934 are identical.)

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = 81 ROC DF/DT Trip
Bit 19 = 78 Vector Shift Trip
Bit 20 = 51-3 Overcurrent
Bit 21 = 40Q Loss of
Excitation

Bit 22 = 32 Reverse Power
Bit 23 = 59-2 Overvoltage
Bit 24 = 27-2 Undervoltage
Bit 25 = 51-2 Overcurrent
Bit 26 = 81 Underfrequency
Bit 27 = 81 Overfrequency
Bit 28 = 59-1 Overvoltage
Bit 29 = 27-1 Undervoltage
Bit 30 = 47 Phase Imbalance
Bit 31 = 51-1 Overcurrent
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Register

Description

Type

Units

Scaling
Factor

R/W

Range

44824

Gen Protect Pre-alarms — This
register contains legacy (i.e. same as
DGC-500 and/or DGC-1000)

generator protection pre-alarm status.

This is just a subset of what is
currently in the DGC-2020 generator
protection. It is recommended to use
register 45596 instead.

uint32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Gen Phase
Imbalance

Bit 27 = Gen Overcurrent
Bit 28 = Gen Underfrequency
Bit 29 = Gen Overfrequency
Bit 30 = Gen Undervoltage
Bit 31 = Gen Overvoltage

44826

Gen Protect Alarms — This register
contains legacy (i.e. same as DGC-
500 and/or DGC-1000) generator
protection alarm status. This is just a
subset of what is currently in the
DGC-2020 generator protection. It is
recommended to use register 45598
instead.

uint32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Gen Phase
Imbalance

Bit 27 = Gen Overcurrent
Bit 28 = Gen Underfrequency
Bit 29 = Gen Overfrequency
Bit 30 = Gen Undervoltage
Bit 31 = Gen Overvoltage

9400200891 Rev A

DGC-2020 Modbus® Communication

B-43



Scaling

Register Description Type Units Factor

R/W Range

44828— Local Input Metering Int32 N/A N/A R Bit 0 = Not Used
29 Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Input 16
Bit 17 = Input 15
Bit 18 = Input 14
Bit 19 = Input 13
Bit 20 = Input 12
Bit 21 = Input 11
Bit 22 = Input 10
Bit 23 = Input 9
Bit 24 = Input 8
Bit 25 = Input 7
Bit 26 = Input 6
Bit 27 = Input 5
Bit 28 = Input 4
Bit 29 = Input 3
Bit 30 = Input 2
Bit 31 = Input 1
44830- Local Output Metering Int32 N/A N/A R Bit 0 = Not Used
31 Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Pre Start Output
Bit 18 = Run Output
Bit 19 = Start Output
Bit 20 = Output 12
Bit 21 = Qutput 11
Bit 22 = Output 10
Bit 23 = Output 9
Bit 24 = Output 8
Bit 25 = Output 7
Bit 26 = Output 6
Bit 27 = Output 5
Bit 28 = Output 4
Bit 29 = Output 3
Bit 30 = Output 2
Bit 31 = Output 1
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Description

Type

Units

Scaling
Factor

R/W

Range

44832—
33

Status Metering 1

Int32

N/A

N/A

Bit 0 = Idle Request

Bit 1 = Lamp Test

Bit 2 = Alarm Silence

Bit 3 = Reset

Bit 4 = Alternate Frequency
Override

Bit 5 = Start Delay Bypass
Bit 6 = Cooldown and Stop
Request from Logic

Bit 7 = Cooldown Request
from Logic

Bit 8 = External Start Delay
Bit 9 = Off Mode Cooldown
Bit 10 = PF Mode Active
Bit 11 = Var Mode Active
Bit 12 = Cooldown Timer
Active

Bit 13 = Engine Running
Bit 14 = Fuel Leak Detect
Bit 15 = Battery Charger
Failure

Bit 16 = Low Coolant Level
Bit 17 = Gen Failed

Bit 18 = Gen Stable

Bit 19 = Gen Dead

Bit 20 = Bus Failed

Bit 21 = Bus Stable

Bit 22 = Bus Dead

Bit 23 = Gen Breaker Closed
Bit 24 = Mains Breaker
Closed

Bit 25 = Grounded Delta
Override

Bit 26 = Battle Override

Bit 27 = Auto Transfer Switch
Bit 28 = Low Line Override
Bit 29 = Single Phase AC
Override

Bit 30 = Single Phase
Override

Bit 31 = EPS Supplying Load

44834

Hours until Maintenance

Int32

N/A

N/A

Py
3

0-5000

44836

Cum. Total Engine Run Hrs.

Int32

Hour

N/A

0-1000000

44838

Cum. Total Engine Run Min.

Int32

N/A

N/A

0-59

44840

Cum. Loaded Engine Run Hrs.

Int32

N/A

N/A

0-1000000

44842

Cum. Loaded Engine Run Min.

Int32

N/A

N/A

0-59

44844

Cum. Unloaded Engine Run Hrs.

Int32

Hour

N/A

0-1000000

44846

Cum. Unloaded Engine Run Min.

Int32

N/A

N/A

0-59

44848

Cum. Total kW-Hours

uint32

Kilowatt Hour

N/A

0-999999999

44850

Cum. Total kW-Minutes

uint32

Kilowatt
Minute

N/A

X |DV|O|DW|V|O || O

0-4294967295

44852

Commission Date Month

uint32

N/A

N/A

1-12

44854

Commission Date Day

Uint32

N/A

N/A

1-31

44856

Commission Date Year

uint32

N/A

N/A

0-99

44858

Session Total Engine Run Hrs.

Int32

Hour

N/A

0-1000000

44860

Session Total Engine Run Min.

Int32

N/A

N/A

0-59

44862

Session Loaded Engine Run Hrs.

Int32

Hour

N/A

0-1000000

44864

Session Loaded Engine Run Min.

Int32

N/A

N/A

0-59

44866

Session Unloaded Engine Run Hrs.

Int32

Hour

N/A

0-1000000

44868

Session Unloaded Engine Run Min.

Int32

N/A

N/A

0-59

44870

Session kW Hours

Int32

Kilowatt Hour

N/A

0-999999999

44872

Cumulative Number of Engine Starts

Uint32

N/A

N/A

0-65535

44874

Session Start Date Month

uint32

N/A

N/A

1-12

44876

Session Start Date Day

Uint32

N/A

N/A

1-31

44878

Session Start Date Year

uint32

N/A

N/A

0-99
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Description

Type

Units

Scaling
Factor

R/W

Range

44880

Generator Status

uint32

N/A

N/A

0 = RESET State

1 = READY State

2 = CRANKING State

3 = RESTING State

4 = RUNNING State

5 = ALARM State

6 = PRESTART State

7 = COOLING State

8 = CONNECTING State
9 = DISCONNECT State
10 = PULSING State

11 = UNLOADING State
Note: Generator states are
described in Section 3,
Functional Description,
Operating States.

44882

Contact Status

uint32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Input 16
Bit 13 = Input 15
Bit 14 = Input 14
Bit 15 = Input 13
Bit 16 = Input 12
Bit 17 = Input 11
Bit 18 = Input 10
Bit 19 = Input 9
Bit 20 = Input 8
Bit 21 = Input 7
Bit 22 = Input 6
Bit 23 = Input 5
Bit 24 = Input 4
Bit 25 = Input 3
Bit 26 = Input 2
Bit 27 = Input 1
Bit 28 = Reserved
Bit 29 = Estop

Bit 30 = Not Used
Bit 31 = Not Used
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Register

Description

Type

Units

Scaling
Factor

R/W

Range

44884

Main and Aux Relay Image

uint32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Output 16
Bit 13 = Output 15
Bit 14 = Output 14
Bit 15 = Output 13
Bit 16 = Output 12
Bit 17 = Output 11
Bit 18 = Output 10
Bit 19 = Output 9
Bit 20 = Output 8
Bit 21 = Output 7
Bit 22 = Qutput 6
Bit 23 = Qutput 5
Bit 24 = Qutput 4
Bit 25 = Output 3
Bit 26 = Output 2
Bit 27 = Output 1
Bit 28 = Reserved
Bit 29 = Prestart
Bit 30 = Run

Bit 31 = Start

44886—
918

RESERVED

44920—
32

FUTURE USE

44934—

Generator Protection Status Metering

(The contents of this register and
44822 are identical.)

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = 81 ROC DF/DT Trip
Bit 19 = 78 Vector Shift Trip
Bit 20 = 51-3 Overcurrent
Bit 21 = 40Q Loss of
Excitation

Bit 22 = 32 Reverse Power
Bit 23 = 59-2 Overvoltage
Bit 24 = 27-2 Undervoltage
Bit 25 = 51-2 Overcurrent
Bit 26 = 81 Underfrequency
Bit 27 = 81 Overfrequency
Bit 28 = 59-1 Overvoltage
Bit 29 = 27-1 Undervoltage
Bit 30 = 47 Phase Imbalance
Bit 31 = 51-1 Overcurrent

44936

Cumulative Stats - Total Run Minutes

Uint32

Minute

N/A

RW

0-60000000
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Description

Type

Units

Scaling
Factor

R/W

Range

44938

Cumulative Stats - Loaded Run Uint32

Minutes

Minute

N/A

RW

0-60000000

44940

Cumulative Stats - Unloaded Run Uint32

Minutes

Minute

N/A

RW

0-60000000

44942

Run Stats - Total Run Minutes Uint32

Minute

N/A

RW

0-60000000

44944

Run Stats - Loaded Run Minutes Uint32

Minute

N/A

RW

0-60000000

44946

Run Stats - Unloaded Run Minutes Uint32

Minute

N/A

RW

0-60000000

44948~
49

LSM Alarm Bits

uint32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Duplicate LSM
Bit 26 = ID Repeat

Bit 27 = ID Missing

Bit 28 = LSM Comms Failure
Bit 29 = Intergenset Comms
Failure

Bit 30 = GOV Output Limit
Bit 31 = AVR Output Limit

44950

Global Alarm

Uint32

N/A

N/A

Bit 0 = No system alarms in
effect

Bit 1 = System alarm(s) in
effect

44952

Global Pre-Alarm

uint32

N/A

N/A

Bit 0 = No system pre-alarms
in effect

Bit 1 = System pre-alarm(s)
in effect
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Description

Type

Units

Scaling
Factor

R/W

Range

44954~
55

Local Configurable Inputs Pre-Alarm Int32

Bits

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Input 16
Bit 17 = Input 15
Bit 18 = Input 14
Bit 19 = Input 13
Bit 20 = Input 12
Bit 21 = Input 11
Bit 22 = Input 10
Bit 23 = Input 9
Bit 24 = Input 8
Bit 25 = Input 7
Bit 26 = Input 6
Bit 27 = Input 5
Bit 28 = Input 4
Bit 29 = Input 3
Bit 30 = Input 2
Bit 31 = Input 1

44956—
57

Local Configurable Inputs Alarm Bits Int32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Input 16
Bit 17 = Input 15
Bit 18 = Input 14
Bit 19 = Input 13
Bit 20 = Input 12
Bit 21 = Input 11
Bit 22 = Input 10

Bit 23 = Input 9
Bit 24 = Input 8
Bit 25 = Input 7
Bit 26 = Input 6
Bit 27 = Input 5
Bit 28 = Input 4
Bit 29 = Input 3
Bit 30 = Input 2
Bit 31 = Input 1

9400200891 Rev A

DGC-2020 Modbus® Communication

B-49



Register

Description

Type

Units

Scaling
Factor

R/W

Range

44958—
59

Configurable Elements Status Bits

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Config Element 8
Bit 25 = Config Element 7
Bit 26 = Config Element 6
Bit 27 = Config Element 5
Bit 28 = Config Element 4
Bit 29 = Config Element 3
Bit 30 = Config Element 2
Bit 31 = Config Element 1

44960—

Configurable Elements Pre-Alarm Bits

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Config Element 8
Bit 25 = Config Element 7
Bit 26 = Config Element 6
Bit 27 = Config Element 5
Bit 28 = Config Element 4
Bit 29 = Config Element 3
Bit 30 = Config Element 2
Bit 31 = Config Element 1
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Scaling
Factor
44962— Configurable Elements Alarm Bits Int32 N/A N/A R Bit 0 = Not Used

63 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Config Element 8
Bit 25 = Config Element 7
Bit 26 = Config Element 6
Bit 27 = Config Element 5
Bit 28 = Config Element 4
Bit 29 = Config Element 3
Bit 30 = Config Element 2
Bit 31 = Config Element 1
44964— Remote Inputs Status Bits Int32 N/A N/A R Bit 0 = Not Used

65 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Remote Input 26
Bit 23 = Remote Input 25
Bit 24 = Remote Input 24
Bit 25 = Remote Input 23
Bit 26 = Remote Input 22
Bit 27 = Remote Input 21
Bit 28 = Remote Input 20
Bit 29 = Remote Input 19
Bit 30 = Remote Input 18
Bit 31 = Remote Input 17

Register Description Type Units R/W Range
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Description

Type

Units

Scaling
Factor

R/W

Range

44966—
67

Remote Outputs Status Bits

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Remote Output 36
Bit 9 = Remote Output 35
Bit 10 = Remote Output 34
Bit 11 = Remote Output 33
Bit 12 = Remote Output 32
Bit 13 = Remote Output 31
Bit 14 = Remote Output 30
Bit 15 = Remote Output 29
Bit 16 = Remote Output 28
Bit 17 = Remote Output 27
Bit 18 = Remote Output 26
Bit 19 = Remote Output 25
Bit 20 = Remote Output 24
Bit 21 = Remote Output 23
Bit 22 = Remote Output 22
Bit 23 = Remote Output 21
Bit 24 = Remote Output 20
Bit 25 = Remote Output 19
Bit 26 = Remote Output 18
Bit 27 = Remote Output 17
Bit 28 = Remote Output 16
Bit 29 = Remote Output 15
Bit 30 = Remote Output 14
Bit 31 = Remote Output 13

44968—

CEM Alarm Bits

uint32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used
Bit 20 = Not Used
Bit 21 = Not Used
Bit 22 = Not Used
Bit 23 = Not Used
Bit 24 = Not Used
Bit 25 = Not Used
Bit 26 = Not Used
Bit 27 = Not Used
Bit 28 = Not Used
Bit 29 = CEM Hardware
Mismatch

Bit 30 = Duplicate CEM
Bit 31 = CEM Comm Fail
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Scaling
Factor
44970- Remote Configurable Inputs Pre- Uint32 N/A N/A R Bit 0 = Not Used

71 Alarm Bits Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Remote Input 26
Bit 23 = Remote Input 25
Bit 24 = Remote Input 24
Bit 25 = Remote Input 23
Bit 26 = Remote Input 22
Bit 27 = Remote Input 21
Bit 28 = Remote Input 20
Bit 29 = Remote Input 19
Bit 30 = Remote Input 18
Bit 31 = Remote Input 17
44972— Remote Configurable Inputs Alarm Uint32 N/A N/A R Bit 0 = Not Used

73 Bits Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Remote Input 26
Bit 23 = Remote Input 25
Bit 24 = Remote Input 24
Bit 25 = Remote Input 23
Bit 26 = Remote Input 22
Bit 27 = Remote Input 21
Bit 28 = Remote Input 20
Bit 29 = Remote Input 19
Bit 30 = Remote Input 18
Bit 31 = Remote Input 17

Register Description Type Units R/W Range
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44974~ AEM Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used

75 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Not Used

Bit 29 = Not Used

Bit 30 = Duplicate AEM
Bit 31 = AEM Comm Falil
-32768 to 32767

-32768 to 32767

Register Description Type Units R/W Range

44976 Slip Frequency Int32 Hertz Centi
44978 Slip Angle Int32 DeciUnit Deci
44980 Voltage Difference Int32 Volt N/A -2147483648 to 2147483647
44982— MDEC Pre-Alarms Int32 N/A N/A Bit 0 = Not Used

83 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = High Fuel Filter Diff
Pressure

Bit 25 = Overspeed Test On
Bit 26 = Ambient Temp

Bit 27 = High Temp Coil 3
Bit 28 = High Temp Coil 2
Bit 29 = High Temp Coil 1
Bit 30 = High Pressure Input
2

Bit 31 = High Pressure Input
1

|| 0|
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Description

Type

Units

Scaling
Factor

R/W

Range

44984—
85

MTU Status

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = ECU Shutdown
Bit 21 = Priming Pump ON
Bit 22 = CAN Mode
Feedback

Bit 23 = Preheat Temp Not
Reached

Bit 24 = Load Gen On

Bit 25 = Cylinder Cutout
Bit 26 = Engine Running
Bit 27 = Speed Decrease
Bit 28 = Speed Increase
Bit 29 = Speed Demand Fail
Mode

Bit 30 = External Stop Active
Bit 31 = ECU Override

44986

Generator Frequency

Int32

Hertz

Deci

0-4400

44988

Bus Frequency

Int32

Hertz

Deci

0-4400

44990

Power Factor

Int32

N/A

Centi

-100 to 100

44992

Slip Frequency

Int32

N/A

Milli

-450000 to 450000

44994

Bus VAB

Int32

Volt

N/A

-2147483648 to 2147483647

44996

Bus VBC

Int32

Volt

N/A

-2147483648 to 2147483647

44998

Bus VCA

Int32

Volt

N/A

(V| AW|O|0|TV|D

-2147483648 to 2147483647
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Description

Type

Units

Scaling
Factor

R/W

Range

45000—
01

ECU Lamp Status

Int32

N/A

N/A

Bit 0 = Protect

Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Warning
Bit 4 = Stop

Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Malfunction
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used
Bit 20 = Not Used
Bit 21 = Not Used
Bit 22 = Not Used
Bit 23 = Not Used
Bit 24 = Not Used
Bit 25 = Not Used
Bit 26 = Not Used
Bit 27 = Not Used
Bit 28 = Not Used
Bit 29 = Not Used
Bit 30 = Not Used
Bit 31 = Not Used

45002

DTC Lamp Status Note: Odd bits are

always a zero value.

Int32

N/A

N/A

The data in register 45002 is
bit-packed data, shown
below. The data is actually
repeated twice. Bits 0
through 7 and Bits 8 through
15 are identical.

Bit O = Protect Lamp
Bit1=0

Bit 2 = Amber Warning Lamp
Bit3=0

Bit 4 = Red Stop Lamp
Bit5=0

Bit 6 = Malfunction Indicator
Lamp

Bit7=0

Bit 8 = Protect Lamp
Bit9=0

Bit 10 = Amber Warning
Lamp

Bit11=0

Bit 12 = Red Stop Lamp
Bit13=0

Bit 14 = Malfunction Indicator
Lamp

Bit15=0

The two bytes in register
45003 contain zeros.
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45004

Number of DTC's

Int32

N/A

N/A

The Active DTC count is
stored in the lower byte of
register 45004,

The Previously Active DTC
count is stored in the upper
byte of register 45004.

The two bytes in register
45005 contain zeros.

The Active DTC count is also
available in register 45170.
The Previously Active DTC
count data is also available
in register 45172. Please
refer to the descriptions of
those registers for more
information.

45006—
07

RESERVED

45008

CAN Communications Diagnostics

Int32

N/A

N/A

Bit 0 = CAN ECU Offline
Bit 1 = Active DTC Clear Fail

Bit 2 = Previously Active
DTC Clear Fail

Bit 3 = DTC Values Changed
Bit 4 = ECU Comms Failed
Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = CAN Hardware Pass
Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Not Used

Bit 29 = Not Used

Bit 30 = Not Used

Bit 31 = Not Used

45010

RESERVED

45012

ECU Accelerator Pedal Position

Uint32

0.4%/bit gain,

0% offset

N/A

0-100%

45014

ECU Percent Load at Current Speed

uint32

1%/bit gain,
0% offset

N/A

0-125%

45016

ECU Actual Engine Percent Torque

uint32

1%/bit gain, -
125% offset

N/A

0-125%

45018

ECU Engine Speed

uint32

RPM
(0.125rpm/bit
gain)

N/A

0-8031.875 rpm

45020

ECU Injection Control Pressure

uint32

1/256
MPa/bit, 0
Offset

N/A

0 to +251 MPa

45022

ECU Injector Metering Rail Pressure

Uint32

1/256
MPa/bit, 0
Offset

N/A

0 to +251 MPa

45024

ECU Engine Run Time

uint32

0.05 h/bit
gain, 0 h
offset

N/A

0 to +210,554, 060.75 h
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45026

ECU Trip Fuel

uint32

0.5 L per bit
gain, O L
offset

N/A

0 to +2,105,540, 608 L

45028

ECU Total Fuel Used

uint32

0.5 L per bit
gain, O L
offset

N/A

0 to +2,105,540, 608 L

45030

ECU Coolant Temperature

uint32

1 °C/bit gain,
-40 °C offset

N/A

-40to +210 °C

45032

ECU Fuel Temperature

uint32

1 °C/bit gain,
-40 °C offset

N/A

-40 to +210 °C

45034

ECU Engine Oil Temperature

uint32

0.03125
°C/bit gain, -
273 °C offset

N/A

-273t0 +1735.0 °C

45036

ECU Engine Intercooler Temperature

uint32

1 °C/bit gain,
-40 °C offset

N/A

-40 to +210 °C

45038

ECU Fuel Delivery Pressure

uint32

4 kPa/bit
gain, 0 kPa
offset

N/A

0 to +1000 kPa

45040

ECU Engine Oil Level

uint32

0.4 %l/bit
gain, 0 %
offset

N/A

0to +100 %

45042

ECU Qil Pressure

uint32

4 kPa/bit
gain, 0 kPa
offset

N/A

0 to +1000 kPa

45044

ECU Coolant Pressure

uint32

2 kPa/bit
gain, 0 kPa
offset

N/A

0 to +500 kPa

45046

ECU Coolant Level

uint32

0.4 %l/bit
gain, 0 %
offset

N/A

0to +100 %

45048

ECU Fuel Rate

uint32

0.05 L/h per
bit , 0 offset

N/A

0to +3212.75 L/h

45050

ECU Barometric Pressure

uint32

0.5 kPa/bit
gain, 0 kPa
offset

N/A

0to +125 kPa

45052

ECU Ambient Air Temperature

uint32

0.03125
°C/bit gain, -
273 °C offset

N/A

-2731t0 +1735.0 °C

45054

ECU Air Inlet Temperature

Uint32

1 °C/bit gain,
-40 °C offset

N/A

-40 to +210 °C

45056

ECU Boost Pressure

uint32

2 kPa/bit
gain, 0 kPa
offset

N/A

0 to +500 kPa

45058

ECU Intake Manifold Temperature

uint32

1 °C/bit gain,
-40 °C offset

N/A

-40to +210 °C

45060

ECU Air Filter Differential Pressure

Uint32

0.05 kPa/bit
gain, 0 kPa
offset

N/A

O0to +12.5 kPa

45062

ECU Exhaust Gas Temperature

uint32

0.03125
°C/bit gain, -
273 °C offset

N/A

-273t0 +1735.0 °C

45062

J1939-ADEC AL Power Amp 1 Fail
Bit Fld

uint32

Bit Packed
Data

N/A

0-4294967295

45064

ECU Electrical Potential Voltage

uint32

0.05 V/bit
gain, 0V
offset

N/A

0to +3212.75V

45066

ECU Battery Potential Voltage
Switched

Uint32

0.05 V/bit
gain, 0V
offset

N/A

0to +3212.75V

45068

ECU Speed at Idle Point 1

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875 rpm

45070

ECU Torque at Idle Point 1

uint32

1%/bit gain, -
125% offset

N/A

0to +125 %

45072

ECU Speed at Idle Point 2

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875 rpm

45074

ECU Torque at Idle Point 2

uint32

1%/bit gain, -
125% offset

N/A

0to +125 %

45076

ECU Speed at Idle Point 3

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875 rpm

45078

ECU Torque at Idle Point 3

uint32

1%/bit gain, -
125% offset

N/A

0to +125 %
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45080 ECU Speed at Idle Point 4 Uint32 0.125 rpm/bit, | N/A R 0-8031.875 rpm
0 rpm offset
45082 ECU Torque at Idle Point 4 Uint32 1%/bit gain, - N/A R 0to +125 %
125% offset
45084 ECU Speed at Idle Point 5 Uint32 0.125 rpm/bit, | N/A R 0-8031.875 rpm
0 rpm offset
45086 ECU Torque at Idle Point 5 Uint32 1%/bit gain, - N/A R 0to +125 %
125% offset
45088 ECU Speed at High Idle Point 6 Uint32 0.125 rpm/bit, | N/A R 0-8031.875 rpm
0 rpm offset
45090 ECU Gain of End Speed Governor Uint32 0.0007813%r | N/A R 0-50.2 %/rpm
ef trg/rpm per
bit gain, 0
Offset
45092 ECU Reference Engine Torque Uint32 1 Nm/bit gain, | N/A R 0-64255 Nm
0 Nm offset
45094 ECU Override Speed Point 7 Uint32 0.125 rpm/bit, | N/A R 0-8031.875 rpm
0 rpm offset
45096 ECU Override Time Limit Uint32 0.1 s/bit gain, N/A R 0-25s
0 s offset
45098 ECU Speed Lower Limit Uint32 10 rpm/bit N/A R 0-2500 rpm
gain, O rpm
offset
45100 ECU Speed Upper Limit Uint32 10 rpm/bit N/A R 0-2500 rpm
gain, O rpm
offset
45102 ECU Torque Lower Limit Uint32 1%/bit gain, - N/A R 0-125%
125% offset
45104 ECU Torque Upper Limit Uint32 1%/bit gain, - N/A R 0-125%
125% offset
45106 Active DTC 1 Uint32 N/A N/A R Suppose the 32 bits of DTC
Data is in Register N and
N+1.
SPN = (Register N: Most
Significant 3 bits * 65536) +
(Register N+1: LS Byte *
256) + (Register N+1: MS
Byte)
FMI = Register N: Bits 8-12
Occurrence Count = Register
N: Bits 0-6
45108 Active DTC 2 Uint32 N/A N/A R See description above.
45110 Active DTC 3 Uint32 N/A N/A R See description above.
45112 Active DTC 4 Uint32 N/A N/A R See description above.
45114 Active DTC 5 Uint32 N/A N/A R See description above.
45116 Active DTC 6 Uint32 N/A N/A R See description above.
45118 Active DTC 7 Uint32 N/A N/A R See description above.
45120 Active DTC 8 Uint32 N/A N/A R See description above.
45122 Active DTC 9 Uint32 N/A N/A R See description above.
45124 Active DTC 10 Uint32 N/A N/A R See description above.
45126 Active DTC 11 Uint32 N/A N/A R See description above.
45128 Active DTC 12 Uint32 N/A N/A R See description above.
45130 Active DTC 13 Uint32 N/A N/A R See description above.
45132 Active DTC 14 Uint32 N/A N/A R See description above.
45134 Active DTC 15 Uint32 N/A N/A R See description above.
45136 Active DTC 16 Uint32 N/A N/A R See description above.
45138 Previously Active DTC 1 Uint32 N/A N/A R See description above.
45140 Previously Active DTC 2 Uint32 N/A N/A R See description above.
45142 Previously Active DTC 3 Uint32 N/A N/A R See description above.
45144 Previously Active DTC 4 Uint32 N/A N/A R See description above.
45146 Previously Active DTC 5 Uint32 N/A N/A R See description above.
45148 Previously Active DTC 6 Uint32 N/A N/A R See description above.
45150 Previously Active DTC 7 Uint32 N/A N/A R See description above.
45152 Previously Active DTC 8 Uint32 N/A N/A R See description above.
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45154 Previously Active DTC 9 Uint32 N/A N/A R See description above.
45156 Previously Active DTC 10 Uint32 N/A N/A R See description above.
45158 Previously Active DTC 11 Uint32 N/A N/A R See description above.
45160 Previously Active DTC 12 Uint32 N/A N/A R See description above.
45162 Previously Active DTC 13 Uint32 N/A N/A R See description above.
45164 Previously Active DTC 14 Uint32 N/A N/A R See description above.
45166 Previously Active DTC 15 Uint32 N/A N/A R See description above.
45168 Previously Active DTC 16 Uint32 N/A N/A R See description above.
45170 Active DTC Count Data uint32 N/A N/A R 0-16

45172 Previously Active DTC Count Data Uint32 N/A N/A R 0-16

45174 Active MTU Fault Code Count Data Uint32 N/A N/A R 0-20

45176 Engine ECU Address uint32 N/A N/A R 0-254

45178 Tier 4 ECU Lamps Uint32 N/A N/A R Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Exhaust System
Malfunction

Bit 23 = Torque Limit
Bit 24 = Wait to Start
Bit 25 = High Exhaust
Temperature

Bit 26 = DPF Inhibited
Bit 27 = DPF Lamp
Bit 28 = Red Stop

Bit 29 = Check Engine
Bit 30 = Amber Warning
Bit 31 = DEF
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45180 J1939 Boolean Points Sub Mask Data | Uint32 N/A N/A R Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = High Exhaust
Temperature
Bit 20 = Fuel Filter
Bit 21 = Fuel Filter 1 Leak
Bit 22 = DPF Regenerate
Inhibit Status from CAN Bus
Bit 23 = DPF Regenerate
Inhibit Due to Switch
Bit 24 = Isuzu Exhaust
System Lamp
Bit 25 = Isuzu Escape Mode
Lamp
Bit 26 = Isuzu No Power
Lamp
Bit 27 = SCR Clean Inhibit
Due to Switch
Bit 28 = Wait to Start Lamp
Bit 29 = Engine Coolant
Preheated State
Bit 30 = Alarm Reset
Feedback
Bit 31 = Shutdown
45182 J1939 Instantaneous Fuel Economy | Uint32 | 1/512 km/L N/A R 0-125.498046875 Km/liter
per bit gain, 0
offset
45184 J1939 Average Fuel Economy Uint32 | 1/512 km/L N/A R 0-125.498046875 Kml/liter
per bit gain, 0
offset
45186 J1939 DPF Lamp Uint32 N/A N/A R 0 = Off
1 =On Solid
4 = On — Fast Blink (1 Hz)
Others Reserved
45188 J1939 Trip Average Fuel Rate uint32 | 0.05L/h per N/A R 0-3,212.75L/h
bit gain, 0
offset
45190 J1939 Intake Manifold One Absolute Uint32 | 2kPaperbit | N/A R 0-500 kPa
Pressure gain, 0 offset
45192 J1939 Intercooler Coolant Level uint32 | 0.4 %lbit N/A R 0-100%
gain, 0%
offset
45194 J1939 Engine Desired Operating uint32 | 1/8 rpm per N/A R 0-8031,875 rpm
Speed bit gain, 0
offset
45196 J1939 MTU ECU8 SMC Requested Uint32 | 1 Nm/bitgain, | N/A R -32000 — 32000 Nm
Absolute Torque -32000 offset
45198 J1939 MTU ECU8 SMC Actual Droop | Uint32 | 0.4%/bit gain, | N/A R 0-100%
0 offset
45200 J1939 MTU ECU8 SMC Status of Uint32 Proprietary N/A R 0-4294967295
Start Procedure Bit Field Data:
Consult
engine
manufacturer
for Details
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45202 J1939 MTU ECU8 SMC Engine Uint32 | Consult N/A R 0 = Operating Mode 1
Operating Mode manufacturer 1 = Operating Mode 2
for
details of
each
operating
mode.
45204 J1939 MTU ECU8 SMC Speed uint32 | 1/8 rpm per N/A R 0-8031,875 rpm
Demand Feedback bit gain, 0
offset
45206 J1939 MTU ECU8 SMC Speed uint32 N/A N/A R 0 = CAN demand
Demand Source 1 =Up/Dn ECU
2 = CAN Up/Down
3 = ECU Speed Demand
Input
4 = Reserved
5 = ECU Speed Demand
Frequency Input
45208 J1939 MTU ECU8 SMC CAN Speed Uint32 | 1/8 rpm per N/A R 0-8031,875 rpm
Demand Feedback bit gain, 0
offset
45210 J1939 MTU ECU8 SMC Analog Uint32 | 1/8 rpm per N/A R 0-8031,875 rpm
Speed Demand Feedback bit gain, 0
offset
45212 J1939 DEF Tank 1 Level Percent Uint32 | 0.4%bit gain, | N/A R 0-100%
0 offset
45214 J1939 DEF Tank 2 Level Percent Uint32 | 0.4%/bit gain, | N/A R 0-100%
0 offset
45216 J1939 DEF Severity Level uint32 | N/A N/A R 0 = No Warning
1 = Low DEF Level — Lamp
on Solid
4 = DEF Low Severe —
DEF Lamp Blinking at 1Hz
rate
Other values are Reserved
for SAE Assignment
45218 J1939 DEF Inducement Level Uint32 N/A N/A R 0 = No Inducement
1 = DEF Warning
2 = DEF Warning Level 2
3 = Inducement
4 = Pre-Severe Inducement
5 = Severe Inducement
6 = Temporary Override of
Inducement
45220 J1939 DPF Status Uint32 N/A N/A R 0 = Regeneration not needed
1 = Regeneration needed -
lowest level
2 = Regeneration needed -
moderate level
3 = Regeneration needed -
highest level
4 = reserved for SAE
assignment
5 =reserved for SAE
assignment
6 = reserved for SAE
assignment
7 = not available
45222 J1939 Scania Urea (DEF) Level Uint32 0.4 % per bit N/A R 0-100 %
gain, 0 offset
45224 J1939 Scania Urea (DEF) Level Unit32 N/A N/A R 0 = Urea Level OK
Inducement State 1 = Low Urea Level
2 = Urea Level Very Low
3 = Urea Tank Empty
4-5 Reserved
6 = Error
7 = Not Available
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45226

J1939 Scania OBD Inducement State

uint32

Raw ECU
Parameter
Data

N/A

0 = No Inducement

1 = Active Torque Limit Due
to Urea Level

2 = Active Speed Limit Due
to Urea Level

3 = Active Torque Limit Due
to SCR Failure

4 = Active Speed Limit Due
to SCR Failure

5-13 Reserved

14 = Error

15 = Not Available

45228

J1939 DPF Outlet Gas Temperature

uint32

0.03125
°C/bit gain, -

273

°C offset

N/A

-2731t0 +1735.0 °C

45230

J1939 ECU Amber Lamp from
DLCC1 PGN

uint32

N/A

N/A

0 = Lamp Off
1 =Lamp On
2 = Reserved
3 = Not available

45232

J1939 ECU Red Stop Lamp from
DLCC1 PGN

uint32

N/A

N/A

0 = Lamp Off
1 =Lamp On
2 = Reserved
3 = Not available

45234

J1939 OBD Malfunction Indicator
Lamp from DLCC1 PGN

uint32

N/A

N/A

0 - Lamp Off
1-Lamp On

2 — Reserved

3 - Not available

45236

J1939 DPF Active Regen Status

Uint32

N/A

N/A

0 = Not Active

1 = Active

2 =regeneration needed —
automatically initiated active
regeneration imminent

3 = not available

45238

J1939 DPF Regen Forced Status

uint32

N/A

N/A

0 = Off

1 = Active — Forced by
Switch

2 = Active — Forced by
Service Tool

3 =reserved for SAE
assignment

4 = On —fast blink (1 HZ)
5 =reserved for SAE
assignment

6 = reserved for SAE
assignment

7 = not available

45240

J1939 SCR Cleaning Lamp
Command

uint32

N/A

N/A

0 = Off

1 =0n -solid

2 =reserved for SAE
assignment

3 =reserved for SAE
assignment

4 = On —fast blink (1 HZ)
5 =reserved for SAE
assignment

6 = reserved for SAE
assignment

7 = not available

45242

J1939 SCR Cleaning Status

uint32

N/A

N/A

0 = Not Active

1 = Active

2 = SCR system cleaning is
needed — automatically
initiated SCR system
cleaning imminent

3 = not available

45244

J1939 SCR Cleaning Forced Status

uint32

N/A

N/A

0 = Not Active

1 = Active Forced by Switch
2 = Active Forced by Service
Tool

3-6 Reserved for SAE
Assignment

7 = Not Available
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45246

J1939 Volvo SCR Inducement

Severity

uint32

N/A

N/A

0 = Not Active

1 = Inducement Warning
2 = Not Used

3 = Derate Active

4 = Pre-Severe Derate
Warning

5 = Severe Derate

6 = Temporary Override of
Derate

7 = Not Available

45248

J1939 Volvo SCR Inducement

Reason

uint32

N/A

N/A

0=0K

1 = Reagent Level Low

2 = Incorrect Quality

3 = Incorrect Consumption
4 = Tampering

5 = Not Used

6 = Error

7 = Not Available

45250

CAN Bus Enabled by User Data

Int32

N/A

N/A

RW

0-1

45252

DTC Enable Data

Int32

N/A

N/A

RW

0-1

45254

J1939 Source Address

Int32

N/A

N/A

RW

1-253

45256

ECU Control Output

Uint32

N/A

N/A

RW

0 = Fuel Relay Controls
1 = Preheat Relay Controls

45258

Pulsing Enable

uint32

N/A

N/A

RW

1 = Enable
2 = Disable

45260

MDEC Module Type

uint32

N/A

N/A

RW

1 = CAN Module 201
2 = CAN Module 302
3 = CAN Module 303
4 = CAN Module 304

45262

MDEC Speed Demand Source

uint32

N/A

N/A

RW

0 = Analog CAN

1 = Up Down ECU

2 = Up Down CAN

3 = Analog ECU

4 = Frequency

5 = No CAN Demand

45264

MDEC Engine RPM Request

uint32

N/A

N/A

RW

25-2000

45266

Volvo Accelerator Pedal Position

uint32

N/A

N/A

RW

0-100

45268

Volvo RPM Select

uint32

N/A

N/A

RW

0 = Primary
1 = Secondary

45270

J1939 Start Stop Config

uint32

N/A

N/A

RW

0 = Standard

1 = Volvo Penta
2 =MTU MDEC
3 =MTU ADEC
4 =MTU ECU7
5=GM

6 = Cummins

7 = MTU Smart Connect
8 = Scania

9 = John Deere
10 = Isuzu

11 = Daimler
12 = Yanmar

45272

ECU Settling Time

Uint32

Millisecond

Milli

RW

5500-30000

45274

ECU Pulse Cycle Time

uint32

Minute

N/A

RW

1-60

45276

ECU Disconnect Time

Uint32

Second

N/A

RW

1-60

45278

ECU Connect Time

Uint32

Second

N/A

RW

1-60

45280

MTU Request Test Overspeed

Uint32

N/A

N/A

RW

0 = Off
1=0n

45282

MTU Governor Switchover

Parameters

uint32

N/A

N/A

RW

0-1

45284

MTU Intermittent Oil Prime Request

uint32

N/A

N/A

RW

0 = Off
1=0n

45286

MTU Trip Info Reset Request

uint32

N/A

N/A

RW

0 = Off
1=0n

45288

MTU Speed Increase

Uint32

N/A

N/A

RW

0 = Off
1=0n

45290

MTU Speed Decrease

uint32

N/A

N/A

RW

0 = Off
1=0n

45292

MTU Speed Demand Limit Boolean

uint32

N/A

N/A

RW

0 = Off
1=0n
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45294 MTU Mode Switch Uint32 N/A N/A RW | 0-1000
45296 MTU Increased Idle Uint32 N/A N/A RW | 0-1000
45298 MTU Governor Parameter Set Select Uint32 N/A N/A RW | 0= Off
1=0n
45300 MTU Fan Override Uint32 N/A N/A RW | 0= Off
1=0n
45302 MTU Prime On Engine Start Uint32 N/A N/A RW | 0= Off
1=0n
45304 MTU CAN Rating SW1 Uint32 N/A N/A RW | 0=0Off
1=0n
45306 MTU CAN Rating SW2 uint32 N/A N/A RW | 0=0Off
1=0n
45308 MTU Disable Cylinder Cutout 1 Uint32 N/A N/A RW | 0= Off
1=0n
45310 MTU Cylinder Cutout 2 uint32 N/A N/A RW | 0= Off
1=0n
45312 MTU ECU7 Module Type Data Int32 N/A N/A RW | 0= Off
1=0n
45314 RESERVED
45316 MTU NMT Alive Repeat Milliseconds Int32 Millisecond N/A RW | 100-500
45318 Generator Parameter Transmit Int32 N/A N/A RW | 0= Disable
Enable Data 1 =Enable
45320 DPF Manual Regenerate Data Int32 N/A N/A RW | 0= Off
1=0n
45322 DPF Regenerate Disable Data Int32 N/A N/A RW | 0= Off
1=0n
45324 J1939 Speed Torque Transmit Enable | Int32 N/A N/A RW | 0= Off
Data 1 = RPM Request
2 = Governor Bias Request
45326 Engine Idle RPM Data Int32 N/A N/A RW | 25-2000
45328 Engine Parameter Transmit Enable Int32 N/A N/A RW | 0= Disable
1= Enable
45330 Requested MTU SMC ENG Operating | Int32 N/A N/A RW | 1-2
Mode
45332 SPN Conversion Method Int32 N/A N/A RW | 1-4
45334 John Deere Regeneration Interlock Uint32 N/A N/A RW | 0= Disable
1= Enable
45336 Expected Engine ECU Address Uint32 N/A N/A RW | 0-254
45338 Battery Charger 1 CAN Bus Type Uint32 N/A N/A RW | 0= None
1 = Standard
2 = Sens
45340 Battery Charger 2 CAN Bus Type Uint32 N/A N/A RW | 0= None
1 = Standard
2 = Sens
45342 Battery Charger 1 Comms Fail Pre- Uint32 N/A N/A RW | 0= Disable
Alarm Enable 1= Enable
45344 Battery Charger 1 Battery Fail Pre- Uint32 N/A N/A RW | 0 = Disable
Alarm Enable 1 =Enable
45346 Battery Charger 1 Charger Fail Pre- Uint32 N/A N/A RW | 0 = Disable
Alarm Enable 1 =Enable
45348 Battery Charger 1 ac Off Pre-Alarm Uint32 N/A N/A RW | 0= Disable
Enable 1= Enable
45350 Battery Charger 1 Thermal Limit Pre- Uint32 N/A N/A RW | 0= Disable
Alarm Enable 1= Enable
45352 Battery Charger 1 High dc Voltage Uint32 N/A N/A RW | 0= Disable
Pre-Alarm Enable 1 =Enable
45354 Battery Charger 1 Low dc Voltage Uint32 N/A N/A RW | 0 = Disable
Pre-Alarm Enable 1= Enable
45356 Battery Charger 1 Low Cranking Uint32 N/A N/A RW | 0 = Disable
Voltage Pre-Alarm Enable 1 = Enable
45358 Battery Charger 1 Invalid Settings Uint32 N/A N/A RW | 0 = Disable
Pre-Alarm Enable 1 =Enable
45360 Battery Charger 1 Single Unit Fail Uint32 N/A N/A RW | 0= Disable
Pre-Alarm Enable 1 =Enable
45362 Battery Charger 2 Comms Fail Pre- Uint32 N/A N/A RW | 0= Disable
Alarm Enable 1= Enable
45364 Battery Charger 2 Battery Fail Pre- Int32 N/A N/A RW | 0 = Disable
Alarm Enable 1= Enable
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45366 Battery Charger 2 Charger Fail Pre- Int32 N/A N/A RW | 0 = Disable
Alarm Enable 1= Enable
45368 Battery Charger 2 ac Off Pre-Alarm Int32 N/A N/A RW | 0= Disable
Enable 1 =Enable
45370 Battery Charger 2 Thermal Limit Pre- Int32 N/A N/A RW | 0 = Disable
Alarm Enable 1 =Enable
45372 Battery Charger 2 High dc Voltage Int32 N/A N/A RW | 0= Disable
Pre-Alarm Enable 1= Enable
45374 Battery Charger 2 Low dc Voltage Int32 N/A N/A RW | 0= Disable
Pre-Alarm Enable 1 = Enable
45376 Battery Charger 2 Low Cranking Int32 N/A N/A RW | 0= Disable
Voltage Pre-Alarm Enable 1 =Enable
45378 Battery Charger 2 Invalid Settings Int32 N/A N/A RW | 0 = Disable
Pre-Alarm Enable 1 =Enable
45380 Battery Charger 2 Single Unit Fail Int32 N/A N/A RW | 0= Disable
Pre-Alarm Enable 1= Enable
45382 Engine Start Mode Uint32 N/A N/A RW | 0= Normal Engine Start
Requested
1 = Rapid Engine Start
Requested
45384 RPM Checksum Enable Uint32 N/A N/A RW | 0 = Disable
1 =Enable
45386 Cummins Generator Control Int32 N/A N/A RW | 0 = Proprietary
Communications Configuration 1 = Standard
45388 Yanmar Number of Cycles Uint32 N/A N/A RW | 1-20
45390 Isuzu Memory Clear Request Uint32 N/A N/A RW | 0= Off
1=0n
45392 Isuzu Escape Mode Request Uint32 N/A N/A RW | 0= Off
1=0n
45394— FUTURE USE
483
45484 Voltage Regulator CAN Bus Int32 N/A N/A RW | 0= None
Parameter Transmit Enable Data 1 = Marathon
2 = Basler
3=J1939
45486 Voltage Regulator Primary Volt Int32 DeciUnit Deci RW | 1000-6000
Setpoint in DeciVolts Data
45488 Voltage Regulator Alternate Volt Int32 DeciUnit Deci RW | 1000-6000
Setpoint in DeciVolts Data
45490 Voltage Regulator Volt Adjust Int32 CentiUnit Centi RW | 0-3000
Bandwidth CentiVolts Data
45492 Voltage Regulator Field Current in Int32 MilliUnit Milli RW | 0-30000
Milliamps Data
45494 Voltage Regulator Primary UF Knee Int32 DeciUnit Deci RW | 400-700
in DeciHertz Data
45496 Voltage Regulator Alternate UF Knee Int32 DeciUnit Deci RW | 400-700
in DeciHertz Data
45498 Voltage Regulator Underfrequency Int32 CentiUnit Centi RW | 100-500
Slope in CentiUnits
45500 Analog Input 1 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45502 Analog Input 2 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45504 Analog Input 3 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45506 Analog Input 4 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45508 Analog Input 5 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45510 Analog Input 6 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45512 Analog Input 7 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45514 Analog Input 8 Metering Value Int32 CentiUnit Centi R -100000000 to 99999900
45516 RTD Input 1 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45518 RTD Input 2 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45520 RTD Input 3 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45522 RTD Input 4 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45524 RTD Input 5 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45526 RTD Input 6 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45528 RTD Input 7 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45530 RTD Input 8 Metering Value Int32 CentiDeg F Centi R -100000000 to 99999900
45532 Thermocouple Input 1 Metering Value | Int32 CentiDeg F Centi R -100000000 to 99999900
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45534 Thermocouple Input 2 Metering Value | Int32 CentiDeg F Centi R -100000000 to 99999900
45536— AEM Input Threshold Status Bits Uint32 N/A N/A R Bit 0 = Not Used

37 Register 1 Bit 1 = Not Used

Bit 2 = Analog Input 6 Under
2

Bit 3 = Analog Input 6 Under
1

Bit 4 = Analog Input 6 Over 2
Bit 5 = Analog Input 6 Over 1
Bit 6 = Analog Input 6 Out of
Range

Bit 7 = Analog Input 5 Under
2

Bit 8 = Analog Input 5 Under
1

Bit 9 = Analog Input 5 Over 2
Bit 10 = Analog Input 5 Over
1

Bit 11 = Analog Input 5 Out
of Range

Bit 12 = Analog Input 4
Under 2

Bit 13 = Analog Input 4
Under 1

Bit 14 = Analog Input 4 Over
2

Bit 15 = Analog Input 4 Over
1

Bit 16 = Analog Input 4 Out
of Range

Bit 17 = Analog Input 3
Under 2

Bit 18 = Analog Input 3
Under 1

Bit 19 = Analog Input 3 Over
2

Bit 20 = Analog Input 3 Over
1

Bit 21 = Analog Input 3 Out
of Range

Bit 22 = Analog Input 2
Under 2

Bit 23 = Analog Input 2
Under 1

Bit 24 = Analog Input 2 Over
2

Bit 25 = Analog Input 2 Over
1

Bit 26 = Analog Input 2 Out
of Range

Bit 27 = Analog Input 1
Under 2

Bit 28 = Analog Input 1
Under 1

Bit 29 = Analog Input 1 Over
2

Bit 30 = Analog Input 1 Over
1

Bit 31 = Analog Input 1 Out
of Range
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45538— AEM Input Threshold Status Bits Uint32 N/A N/A R Bit 0 = Not Used
39 Register 2 Bit 1 = Not Used

Bit 2 = RTD Input 4 Under 2
Bit 3 = RTD Input 4 Under 1
Bit 4 = RTD Input 4 Over 2
Bit 5= RTD Input 4 Over 1
Bit 6 = RTD Input 4 Out of
Range

Bit 7 = RTD Input 3 Under 2
Bit 8 = RTD Input 3 Under 1
Bit 9 = RTD Input 3 Over 2
Bit 10 = RTD Input 3 Over 1
Bit 11 = RTD Input 3 Out of
Range

Bit 12 = RTD Input 2 Under 2
Bit 13 = RTD Input 2 Under 1
Bit 14 = RTD Input 2 Over 2
Bit 15 = RTD Input 2 Over 1
Bit 16 = RTD Input 2 Out of
Range

Bit 17 = RTD Input 1 Under 2
Bit 18 = RTD Input 1 Under 1
Bit 19 = RTD Input 1 Over 2
Bit 20 = RTD Input 1 Over 1
Bit 21 = RTD Input 1 Out of
Range

Bit 22 = Analog Input 8
Under 2

Bit 23 = Analog Input 8
Under 1

Bit 24 = Analog Input 8 Over
2

Bit 25 = Analog Input 8 Over
1

Bit 26 = Analog Input 8 Out
of Range

Bit 27 = Analog Input 7
Under 2

Bit 28 = Analog Input 7
Under 1

Bit 29 = Analog Input 7 Over
2

Bit 30 = Analog Input 7 Over
1

Bit 31 = Analog Input 7 Out
of Range
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45540- AEM Input Threshold Status Bits Uint32 N/A N/A R Bit 0 = Not Used
41 Register 3 Bit 1 = Not Used

Bit 2 = Thermocouple 2
Under 2

Bit 3 = Thermocouple 2
Under 1

Bit 4 = Thermocouple 2 Over
2

Bit 5 = Thermocouple 2 Over
1

Bit 6 = Thermocouple 2 Out
of Range

Bit 7 = Thermocouple 1
Under 2

Bit 8 = Thermocouple 1
Under 1

Bit 9 = Thermocouple 1 Over
2

Bit 10 = Thermocouple 1
Over 1

Bit 11 = Thermocouple 1 Out
of Range

Bit 12 = RTD Input 8 Under 2
Bit 13 = RTD Input 8 Under 1
Bit 14 = RTD Input 8 Over 2
Bit 15 = RTD Input 8 Over 1
Bit 16 = RTD Input 8 Out of
Range

Bit 17 = RTD Input 7 Under 2
Bit 18 = RTD Input 7 Under 1
Bit 19 = RTD Input 7 Over 2
Bit 20 = RTD Input 7 Over 1
Bit 21 = RTD Input 7 Out of
Range

Bit 22 = RTD Input 6 Under 2
Bit 23 = RTD Input 6 Under 1
Bit 24 = RTD Input 6 Over 2
Bit 25 = RTD Input 6 Over 1
Bit 26 = RTD Input 6 Out of
Range

Bit 27 = RTD Input 5 Under 2
Bit 28 = RTD Input 5 Under 1
Bit 29= RTD Input 5 Over 2
Bit 30 = RTD Input 5 Over 1
Bit 31 = RTD Input 5 Out of
Range
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45542— AEM Input Threshold Status Bits Uint32 N/A N/A R Bit 0 = Not Used
43 Register 4 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Analog Output 4 Out
of Range

Bit 29 = Analog Output 3 Out
of Range

Bit 30 = Analog Output 2 Out
of Range

Bit 31 = Analog Output 1 Out
of Range
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45544— AEM Input Threshold Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used

45 Register 1 Bit 1 = Not Used

Bit 2 = Analog Input 6 Under
2

Bit 3 = Analog Input 6 Under
1

Bit 4 = Analog Input 6 Over 2
Bit 5 = Analog Input 6 Over 1
Bit 6 = Analog Input 6 Out of
Range

Bit 7 = Analog Input 5 Under
2

Bit 8 = Analog Input 5 Under
1

Bit 9 = Analog Input 5 Over 2
Bit 10 = Analog Input 5 Over
1

Bit 11 = Analog Input 5 Out
of Range

Bit 12 = Analog Input 4
Under 2

Bit 13 = Analog Input 4
Under 1

Bit 14 = Analog Input 4 Over
2

Bit 15 = Analog Input 4 Over
1

Bit 16 = Analog Input 4 Out
of Range

Bit 17 = Analog Input 3
Under 2

Bit 18 = Analog Input 3
Under 1

Bit 19 = Analog Input 3 Over
2

Bit 20 = Analog Input 3 Over
1

Bit 21 = Analog Input 3 Out
of Range

Bit 22 = Analog Input 2
Under 2

Bit 23 = Analog Input 2
Under 1

Bit 24 = Analog Input 2 Over
2

Bit 25 = Analog Input 2 Over
1

Bit 26 = Analog Input 2 Out
of Range

Bit 27 = Analog Input 1
Under 2

Bit 28 = Analog Input 1
Under 1

Bit 29 = Analog Input 1 Over
2

Bit 30 = Analog Input 1 Over
1

Bit 31 = Analog Input 1 Out
of Range

Register Description Type Units R/W Range
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45546— AEM Input Threshold Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used
47 Register 2 Bit 1 = Not Used

Bit 2 = RTD Input 4 Under 2
Bit 3 = RTD Input 4 Under 1
Bit 4 = RTD Input 4 Over 2
Bit 5= RTD Input 4 Over 1
Bit 6 = RTD Input 4 Out of
Range

Bit 7 = RTD Input 3 Under 2
Bit 8 = RTD Input 3 Under 1
Bit 9 = RTD Input 3 Over 2
Bit 10 = RTD Input 3 Over 1
Bit 11 = RTD Input 3 Out of
Range

Bit 12 = RTD Input 2 Under 2
Bit 13 = RTD Input 2 Under 1
Bit 14 = RTD Input 2 Over 2
Bit 15 = RTD Input 2 Over 1
Bit 16 = RTD Input 2 Out of
Range

Bit 17 = RTD Input 1 Under 2
Bit 18 = RTD Input 1 Under 1
Bit 19 = RTD Input 1 Over 2
Bit 20 = RTD Input 1 Over 1
Bit 21 = RTD Input 1 Out of
Range

Bit 22 = Analog Input 8
Under 2

Bit 23 = Analog Input 8
Under 1

Bit 24 = Analog Input 8 Over
2

Bit 25 = Analog Input 8 Over
1

Bit 26 = Analog Input 8 Out
of Range

Bit 27 = Analog Input 7
Under 2

Bit 28 = Analog Input 7
Under 1

Bit 29 = Analog Input 7 Over
2

Bit 30 = Analog Input 7 Over
1

Bit 31 = Analog Input 7 Out
of Range
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45548— AEM Input Threshold Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used
49 Register 3 Bit 1 = Not Used

Bit 2 = Thermocouple 2
Under 2

Bit 3 = Thermocouple 2
Under 1

Bit 4 = Thermocouple 2 Over
2

Bit 5 = Thermocouple 2 Over
1

Bit 6 = Thermocouple 2 Out
of Range

Bit 7 = Thermocouple 1
Under 2

Bit 8 = Thermocouple 1
Under 1

Bit 9 = Thermocouple 1 Over
2

Bit 10 = Thermocouple 1
Over 1

Bit 11 = Thermocouple 1 Out
of Range

Bit 12 = RTD Input 8 Under 2
Bit 13 = RTD Input 8 Under 1
Bit 14 = RTD Input 8 Over 2
Bit 15 = RTD Input 8 Over 1
Bit 16 = RTD Input 8 Out of
Range

Bit 17 = RTD Input 7 Under 2
Bit 18 = RTD Input 7 Under 1
Bit 19 = RTD Input 7 Over 2
Bit 20 = RTD Input 7 Over 1
Bit 21 = RTD Input 7 Out of
Range

Bit 22 = RTD Input 6 Under 2
Bit 23 = RTD Input 6 Under 1
Bit 24 = RTD Input 6 Over 2
Bit 25 = RTD Input 6 Over 1
Bit 26 = RTD Input 6 Out of
Range

Bit 27 = RTD Input 5 Under 2
Bit 28 = RTD Input 5 Under 1
Bit 29= RTD Input 5 Over 2
Bit 30 = RTD Input 5 Over 1
Bit 31 = RTD Input 5 Out of
Range
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45550— AEM Input Threshold Alarm Bits uint32 N/A N/A R Bit 0 = Not Used
51 Register 4 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Analog Output 4 Out
of Range

Bit 29 = Analog Output 3 Out
of Range

Bit 30 = Analog Output 2 Out
of Range

Bit 31 = Analog Output 1 Out
of Range
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45552~ AEM Input Threshold Pre-Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used

53 Register 1 Bit 1 = Not Used

Bit 2 = Analog Input 6 Under
2

Bit 3 = Analog Input 6 Under
1

Bit 4 = Analog Input 6 Over 2
Bit 5 = Analog Input 6 Over 1
Bit 6 = Analog Input 6 Out of
Range

Bit 7 = Analog Input 5 Under
2

Bit 8 = Analog Input 5 Under
1

Bit 9 = Analog Input 5 Over 2
Bit 10 = Analog Input 5 Over
1

Bit 11 = Analog Input 5 Out
of Range

Bit 12 = Analog Input 4
Under 2

Bit 13 = Analog Input 4
Under 1

Bit 14 = Analog Input 4 Over
2

Bit 15 = Analog Input 4 Over
1

Bit 16 = Analog Input 4 Out
of Range

Bit 17 = Analog Input 3
Under 2

Bit 18 = Analog Input 3
Under 1

Bit 19 = Analog Input 3 Over
2

Bit 20 = Analog Input 3 Over
1

Bit 21 = Analog Input 3 Out
of Range

Bit 22 = Analog Input 2
Under 2

Bit 23 = Analog Input 2
Under 1

Bit 24 = Analog Input 2 Over
2

Bit 25 = Analog Input 2 Over
1

Bit 26 = Analog Input 2 Out
of Range

Bit 27 = Analog Input 1
Under 2

Bit 28 = Analog Input 1
Under 1

Bit 29 = Analog Input 1 Over
2

Bit 30 = Analog Input 1 Over
1

Bit 31 = Analog Input 1 Out
of Range

Register Description Type Units R/W Range
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45554~ AEM Input Threshold Pre-Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used
55 Register 2 Bit 1 = Not Used

Bit 2 = RTD Input 4 Under 2
Bit 3 = RTD Input 4 Under 1
Bit 4 = RTD Input 4 Over 2
Bit 5= RTD Input 4 Over 1
Bit 6 = RTD Input 4 Out of
Range

Bit 7 = RTD Input 3 Under 2
Bit 8 = RTD Input 3 Under 1
Bit 9 = RTD Input 3 Over 2
Bit 10 = RTD Input 3 Over 1
Bit 11 = RTD Input 3 Out of
Range

Bit 12 = RTD Input 2 Under 2
Bit 13 = RTD Input 2 Under 1
Bit 14 = RTD Input 2 Over 2
Bit 15 = RTD Input 2 Over 1
Bit 16 = RTD Input 2 Out of
Range

Bit 17 = RTD Input 1 Under 2
Bit 18 = RTD Input 1 Under 1
Bit 19 = RTD Input 1 Over 2
Bit 20 = RTD Input 1 Over 1
Bit 21 = RTD Input 1 Out of
Range

Bit 22 = Analog Input 8
Under 2

Bit 23 = Analog Input 8
Under 1

Bit 24 = Analog Input 8 Over
2

Bit 25 = Analog Input 8 Over
1

Bit 26 = Analog Input 8 Out
of Range

Bit 27 = Analog Input 7
Under 2

Bit 28 = Analog Input 7
Under 1

Bit 29 = Analog Input 7 Over
2

Bit 30 = Analog Input 7 Over
1

Bit 31 = Analog Input 7 Out
of Range
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45556— AEM Input Threshold Pre-Alarm Bits Uint32 N/A N/A R Bit 0 = Not Used
57 Register 3 Bit 1 = Not Used

Bit 2 = Thermocouple 2
Under 2

Bit 3 = Thermocouple 2
Under 1

Bit 4 = Thermocouple 2 Over
2

Bit 5 = Thermocouple 2 Over
1

Bit 6 = Thermocouple 2 Out
of Range

Bit 7 = Thermocouple 1
Under 2

Bit 8 = Thermocouple 1
Under 1

Bit 9 = Thermocouple 1 Over
2

Bit 10 = Thermocouple 1
Over 1

Bit 11 = Thermocouple 1 Out
of Range

Bit 12 = RTD Input 8 Under 2
Bit 13 = RTD Input 8 Under 1
Bit 14 = RTD Input 8 Over 2
Bit 15 = RTD Input 8 Over 1
Bit 16 = RTD Input 8 Out of
Range

Bit 17 = RTD Input 7 Under 2
Bit 18 = RTD Input 7 Under 1
Bit 19 = RTD Input 7 Over 2
Bit 20 = RTD Input 7 Over 1
Bit 21 = RTD Input 7 Out of
Range

Bit 22 = RTD Input 6 Under 2
Bit 23 = RTD Input 6 Under 1
Bit 24 = RTD Input 6 Over 2
Bit 25 = RTD Input 6 Over 1
Bit 26 = RTD Input 6 Out of
Range

Bit 27 = RTD Input 5 Under 2
Bit 28 = RTD Input 5 Under 1
Bit 29= RTD Input 5 Over 2
Bit 30 = RTD Input 5 Over 1
Bit 31 = RTD Input 5 Out of
Range
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45558—
59

AEM Input Threshold Pre-Alarm Bits

Register 4

uint32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Analog Output 4 Out
of Range

Bit 29 = Analog Output 3 Out
of Range

Bit 30 = Analog Output 2 Out
of Range

Bit 31 = Analog Output 1 Out
of Range

45560

Analog Output 1 Metering Value

Int32

CentiUnit

Centi

-100000000 to 99999900

45562

Analog Output 2 Metering Value

Int32

CentiUnit

Centi

-100000000 to 99999900

45564

Analog Output 3 Metering Value

Int32

CentiUnit

Centi

-100000000 to 99999900

45566

Analog Output 4 Metering Value

Int32

CentiUnit

Centi

O|D|T|D

-100000000 to 99999900
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45568 Configurable Protection Threshold Uint32 N/A N/A R Bit 0 = Conf Protection 8
69 Status Bits Under 2

Bit 1 = Conf Protection 8
Under 1

Bit 2 = Conf Protection 8
Over 2

Bit 3 = Conf Protection 8
Over 1

Bit 4 = Conf Protection 7
Under 2

Bit 5 = Conf Protection 7
Under 1

Bit 6 = Conf Protection 7
Over 2

Bit 7 = Conf Protection 7
Over 1

Bit 8 = Conf Protection 6
Under 2

Bit 9 = Conf Protection 6
Under 1

Bit 10 = Conf Protection 6
Over 2

Bit 11 = Conf Protection 6
Over 1

Bit 12 = Conf Protection 5
Under 2

Bit 13 = Conf Protection 5
Under 1

Bit 14 = Conf Protection 5
Over 2

Bit 15 = Conf Protection 5
Over 1

Bit 16 = Conf Protection 4
Under 2

Bit 17 = Conf Protection 4
Under 1

Bit 18 = Conf Protection 4
Over 2

Bit 19 = Conf Protection 4
Over 1

Bit 20 = Conf Protection 3
Under 2

Bit 21 = Conf Protection 3
Under 1

Bit 22 = Conf Protection 3
Over 2

Bit 23 = Conf Protection 3
Over 1

Bit 24 = Conf Protection 2
Under 2

Bit 25 = Conf Protection 2
Under 1

Bit 26 = Conf Protection 2
Over 2

Bit 27 = Conf Protection 2
Over 1

Bit 28 = Conf Protection 1
Under 2

Bit 29 = Conf Protection 1
Under 1

Bit 30 = Conf Protection 1
Over 2

Bit 31 = Conf Protection 1
Over 1

Register Description Type Units R/W Range
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45570— Configurable Protection Alarm Bits Uint32 N/A N/A R Bit 0 = Conf Protection 8
71 Under 2

Bit 1 = Conf Protection 8
Under 1

Bit 2 = Conf Protection 8
Over 2

Bit 3 = Conf Protection 8
Over 1

Bit 4 = Conf Protection 7
Under 2

Bit 5 = Conf Protection 7
Under 1

Bit 6 = Conf Protection 7
Over 2

Bit 7 = Conf Protection 7
Over 1

Bit 8 = Conf Protection 6
Under 2

Bit 9 = Conf Protection 6
Under 1

Bit 10 = Conf Protection 6
Over 2

Bit 11 = Conf Protection 6
Over 1

Bit 12 = Conf Protection 5
Under 2

Bit 13 = Conf Protection 5
Under 1

Bit 14 = Conf Protection 5
Over 2

Bit 15 = Conf Protection 5
Over 1

Bit 16 = Conf Protection 4
Under 2

Bit 17 = Conf Protection 4
Under 1

Bit 18 = Conf Protection 4
Over 2

Bit 19 = Conf Protection 4
Over 1

Bit 20 = Conf Protection 3
Under 2

Bit 21 = Conf Protection 3
Under 1

Bit 22 = Conf Protection 3
Over 2

Bit 23 = Conf Protection 3
Over 1

Bit 24 = Conf Protection 2
Under 2

Bit 25 = Conf Protection 2
Under 1

Bit 26 = Conf Protection 2
Over 2

Bit 27 = Conf Protection 2
Over 1

Bit 28 = Conf Protection 1
Under 2

Bit 29 = Conf Protection 1
Under 1

Bit 30 = Conf Protection 1
Over 2

Bit 31 = Conf Protection 1
Over 1
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Scaling
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R/W

Range

45572—
73

Configurable Protection Pre-Alarm Uint32

Bits

N/A

N/A

Bit 0 = Conf Protection 8
Under 2

Bit 1 = Conf Protection 8
Under 1

Bit 2 = Conf Protection 8
Over 2

Bit 3 = Conf Protection 8
Over 1

Bit 4 = Conf Protection 7
Under 2

Bit 5 = Conf Protection 7
Under 1

Bit 6 = Conf Protection 7
Over 2

Bit 7 = Conf Protection 7
Over 1

Bit 8 = Conf Protection 6
Under 2

Bit 9 = Conf Protection 6
Under 1

Bit 10 = Conf Protection 6
Over 2

Bit 11 = Conf Protection 6
Over 1

Bit 12 = Conf Protection 5
Under 2

Bit 13 = Conf Protection 5
Under 1

Bit 14 = Conf Protection 5
Over 2

Bit 15 = Conf Protection 5
Over 1

Bit 16 = Conf Protection 4
Under 2

Bit 17 = Conf Protection 4
Under 1

Bit 18 = Conf Protection 4
Over 2

Bit 19 = Conf Protection 4
Over 1

Bit 20 = Conf Protection 3
Under 2

Bit 21 = Conf Protection 3
Under 1

Bit 22 = Conf Protection 3
Over 2

Bit 23 = Conf Protection 3
Over 1

Bit 24 = Conf Protection 2
Under 2

Bit 25 = Conf Protection 2
Under 1

Bit 26 = Conf Protection 2
Over 2

Bit 27 = Conf Protection 2
Over 1

Bit 28 = Conf Protection 1
Under 2

Bit 29 = Conf Protection 1
Under 1

Bit 30 = Conf Protection 1
Over 2

Bit 31 = Conf Protection 1
Over 1

45574

Gen kvar A

Int32

kvar

N/A

-2147483648 to 2147483647

45576

Gen kvar B

Int32

kvar

N/A

-2147483648 to 2147483647

45578

Gen kvar C

Int32

kvar

N/A

-2147483648 to 2147483647

45580

Gen kvar Total

Int32

kvar

N/A

(0| 0|

-2147483648 to 2147483647

45582

FUTURE USE
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Scaling

Register Description Type Units Factor R/W Range
45584~ Logic Control Relay Status Uint32 N/A N/A R Bit 0 = Not Used
85 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Logic Control
Relay 16

Bit 17 = Logic Control
Relay 15

Bit 18 = Logic Control
Relay 14

Bit 19 = Logic Control
Relay 13

Bit 20 = Logic Control
Relay 12

Bit 21 = Logic Control
Relay 11

Bit 22 = Logic Control
Relay 10

Bit 23 = Logic Control
Relay 9

Bit 24 = Logic Control
Relay 8

Bit 25 = Logic Control
Relay 7

Bit 26 = Logic Control
Relay 6

Bit 27 = Logic Control
Relay 5

Bit 28 = Logic Control
Relay 4

Bit 29 = Logic Control
Relay 3

Bit 30 = Logic Control
Relay 2

Bit 31 = Logic Control
Relay 1
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Register

Description

Type

Units

Scaling
Factor

R/W

Range

45586—
87

1/0 Modules Connected

uint32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used
Bit 20 = Not Used
Bit 21 = Not Used
Bit 22 = Not Used
Bit 23 = Not Used
Bit 24 = Not Used
Bit 25 = Not Used
Bit 26 = Not Used
Bit 27 = Not Used
Bit 28 = Not Used

Bit 29 = AEM Connected
Bit 30 = CEM Connected
Bit 31 = LSM Connected

45588

Max Vector Shift

Int32

N/A

Centi

0-100000

45590

Max DF/DT

Int32

N/A

Centi

Pyl

0-100000

45592

Current DF/DT

Int32

N/A

Centi

0-100000
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Register

Description

Type

Units

Scaling
Factor

R/W

Range

45594—
95

Status Metering 2

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Engine has been
Running 15 Minutes or more
Bit 9 = Regen Interlock
Status from ECU

Bit 10 = DPF Manual Regen
Request

Bit 11 = DPF Regen Inhibit
Request

Bit 12 = Alternate Voltage
Override 4

Bit 13 = Alternate Voltage
Override 3

Bit 14 = Alternate Voltage
Override 2

Bit 15 = Alternate Voltage
Override 1

Bit 16 = Bus Reverse
Rotation

Bit 17 = Bus Forward
Rotation

Bit 18 = Gen Reverse
Rotation

Bit 19 = Gen Forward
Rotation

Bit 20 = Closed Transition
Override

Bit 21 = Auto Breaker
Operation Inhibit

Bit 22 = Mains Fail Transfer
Inhibit

Bit 23 = Restart Delay Active
Bit 24 = Synchronizer Break
Close OK

Bit 25 = Synchronizer Angle
OK

Bit 26 = Synchronizer Slip
Freq OK

Bit 27 = Synchronizer Volt
Match OK

Bit 28 = Synchronizer Active
Bit 29 = Parallel To Mains
Bit 30 = Mains Fail Test

Bit 31 = Take Over Load
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Scaling

Register Description Type Units Factor R/W Range
45596— Gen Protect Pre-Alarm Status Int32 N/A N/A R Bit 0 = Not Used
97 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = 81 ROC DF/DT Trip
Bit 19 = 78 Vector Shift Trip
Bit 20 = 51-3 Overcurrent
Trip

Bit 21 = 40 Loss of Excitation
Trip

Bit 22 = 32 Reverse
Overpower Trip

Bit 23 = 59-2 Overvoltage
Trip

Bit 24 = 27-2 Undervoltage
Trip

Bit 25 = 51-2 Overcurrent
Trip

Bit 26 = 81 Underfrequency
Trip

Bit 27 = 81 Overfrequency
Trip

Bit 28 = 59-1 Overvoltage
Trip

Bit 29 = 27-1 Undervoltage
Trip

Bit 30 = 47 Phase Imbalance
Trip

Bit 31 = 51-1 Overcurrent
Trip
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Scaling

Register Description Type Units Factor R/W Range
45598 Gen Protect Alarm Status Int32 N/A N/A R Bit 0 = Not Used
99 Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = 81 ROC DF/DT Trip
Bit 19 = 78 Vector Shift Trip
Bit 20 = 51-3 Overcurrent
Trip

Bit 21 = 40 Loss of Excitation
Trip

Bit 22 = 32 Reverse
Overpower Trip

Bit 23 = 59-2 Overvoltage
Trip

Bit 24 = 27-2 Undervoltage
Trip

Bit 25 = 51-2 Overcurrent
Trip

Bit 26 = 81 Underfrequency
Trip

Bit 27 = 81 Overfrequency
Trip

Bit 28 = 59-1 Overvoltage
Trip

Bit 29 = 27-1 Undervoltage
Trip

Bit 30 = 47 Phase Imbalance
Trip

Bit 31 = 51-1 Overcurrent
Trip
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Scaling
Factor
45600— Pre-Alarm Metering 2 Int32 N/A N/A R Bit 0 = Cannot Regen — Less
01 than 50 Hours Since Last
Regen

Bit 1 = Cannot Regen —
Interlock Fail

Bit 2 = Cannot Regen — Low
Coolant Temperature

Bit 3 = Regen Completed

Bit 4 = Regen Not Completed
Bit 5 = Confirm Regeneration
Bit 6 = DEF Tampering

Bit 7 = DEF Consumption
Incorrect

Bit 8 = DEF Quality Poor

Bit 9 = Torque Limit Severe
Bit 10 = Torque Limit

Bit 11 = Regenerate Forced
by Service Tool

Bit 12 = Regeneration
Forced by Switch

Bit 13 = DPF Regenerate
Active

Bit 14 = DTC Low Coolant
Level

Bit 15 = Return Fail

Bit 16 = DEF Warning
Level 2

Bit 17 = DEF Warning

Bit 18 = Bus Reverse
Rotation

Bit 19 = Gen Reverse
Rotation

Bit 20 = DEF Inducement
Override

Bit 21 = DEF Severe
Inducement

Bit 22 = DEF Pre-Severe
Inducement

Bit 23 = DEF Engine Derate
Bit 24 = DEF Fluid Level
Empty

Bit 25 = DEF Fluid Level Low
Bit 26 = DPF Soot Level
Severely High

Bit 27 = DPF Soot Level
Moderately High

Bit 28 = DPF Soot Level High
Bit 29 = High Exhaust
Temperature

Bit 30 = DPF Regenerate
Disabled

Bit 31 = DPF Regenerate
Required

0-3

0-10000

-1to 255

Register Description Type Units R/W Range

45602 Operating Units Config Data Int32 N/A N/A
45604 kW Rate of Change Data Int32 N/A Centi

45606 Generator Network System Manager Int32 N/A N/A
Data

45608 Generator Network Unit ID 1 Int32 N/A N/A
45610 Generator Network Unit ID 2 Int32 N/A N/A
45612 Generator Network Unit ID 3 Int32 N/A N/A
45614 Generator Network Unit ID 4 Int32 N/A N/A
45616 Generator Network Unit ID 5 Int32 N/A N/A
45618 Generator Network Unit ID 6 Int32 N/A N/A
45620 Generator Network Unit ID 7 Int32 N/A N/A
45622 Generator Network Unit ID 8 Int32 N/A N/A
45624 Generator Network Unit ID 9 Int32 N/A N/A
45626 Generator Network Unit ID 10 Int32 N/A N/A
45628 Generator Network Unit ID 11 Int32 N/A N/A
45630 Generator Network Unit ID 12 Int32 N/A N/A
45632 Generator Network Unit ID 13 Int32 N/A N/A

Py

Pyl

Pyl

-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255
-1to 255

|V |V|V|XDV|(HV|W|W|0 |0V
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Scaling

Register Description Type Units Factor R/W Range
45634 Generator Network Unit ID 14 Int32 N/A N/A R -1to 255
45636 Generator Network Unit ID 15 Int32 N/A N/A R -1to 255
45638 Generator Network Unit ID 16 Int32 N/A N/A R -1to 255
45640 Generator Network Number of Units Int32 N/A N/A R 0-16
45642 LSM Input Data Int32 CentiUnit Centi R -100000000 to 99999900
45644 Generator Network Number of Units Int32 N/A N/A R 0-16
Online
45646 Generator Network Total System kW Int32 N/A N/A R 0-16777216
Capacity
45648 Generator Network Total Generated Int32 N/A N/A R 0-16777216
kw
45650 Generator Network Total Generated Int32 N/A N/A R 0-16777216
kvar
45652 Sequencing Mode Feedback from Int32 N/A N/A R -2147483648 to 2147483647
LSM
45654 Next Unit to Start from LSM Int32 N/A N/A R -1to 255
45656 Next Unit to Stop from LSM Int32 N/A N/A R -1to 255
45658 Start Timer 1 Sec from LSM Int32 N/A N/A R 0-32767
45660 Start Timer 2 Sec from LSM Int32 N/A N/A R 0-32767
45662 Stop Timer Sec from LSM Int32 N/A N/A R 0-32767
45664 Gen Connection for Metering Data Int32 N/A N/A R 0 = Delta
1=Wye
2 =1 phase AB
3 =1 phase AC
4 = Grounded Delta
45666 Bus Connection for Metering Data Int32 N/A N/A R 0 =1 phase AB
1 =3 phase
2 =1 phase AC
45668 Gen Average Line to Line Voltage Int32 N/A N/A R -2147483648 to 2147483647
Data
45670 Gen Average Line to Neutral Voltage Int32 N/A N/A R -2147483648 to 2147483647
Data
45672 Gen Average Current Data Int32 N/A N/A R -2147483648 to 2147483647
45674 Remaining Transfer Delay Data Int32 N/A Sec x 67 to R -2147483648 to 2147483647
sec
45676 Remaining Return Delay Data Int32 N/A Sec x 67 to R -2147483648 to 2147483647
sec
45678 Remaining Max Transfer Time Data Int32 N/A Sec x 67 to R -2147483648 to 2147483647
sec
45680 Remaining Max Parallel Time Data Int32 N/A Sec x 67 to R -2147483648 to 2147483647
sec
45682 Remaining Open Transition Delay Int32 N/A Sec x 67 to R -2147483648 to 2147483647
Data sec
45684 Remaining Max Return Time Data Int32 N/A Sec x 67 to R -2147483648 to 2147483647
sec
45686 Generator Network System Total kW Int32 N/A N/A R -8388608 to 8388607
Capacity Data
45688 Generator Network Total Generated Int32 DeciPercent Deci R -8388608 to 8388607

kW Percent Data

B-88

DGC-2020 Modbus® Communication

9400200891 Rev A



Register

Description

Type

Units

Scaling
Factor

R/W

Range

45690

Battery Charger 1 Status Points

Int32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used

Bit 20 = Single Unit Fail
Bit 21 = Invalid Settings
Bit 22 = Low Cranking

Voltage

Bit 23 = Low Output Voltage
Bit 24 = High Output Voltage
Bit 25 = Thermal Limit

Bit 26 = AC Off

Bit 27 = Charger Fail

Bit 28 = Battery Fail

Bit 29 = Charger Comms

Status

Bit 30 = Charger Config is

Sens

Bit 31 = Charger Comms

Enabled

45692

Battery Charger 1 Pre-Alarms

Int32

N/A

N/A

Bit 0 = Not Used
Bit 1 = Not Used
Bit 2 = Not Used
Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used
Bit 20 = Not Used
Bit 21 = Not Used

Bit 22 = Single Unit Fail
Bit 23 = Invalid Settings
Bit 24 = Low Cranking

Voltage

Bit 25 = Low Output Voltage
Bit 26 = High Output Voltage
Bit 27 = Thermal Limit

Bit 28 = AC Disconnected
Bit 29 = Charger Fail

Bit 30 = Battery Failure

Bit 31 = Comms Fail
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Register

Description

Type

Units

Scaling
Factor

R/W

Range

45694

Battery Charger 2 Status Points

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Single Unit Fail
Status

Bit 21 = Invalid Settings
Status

Bit 22 = Low Cranking
Voltage Status

Bit 23 = Low Output Voltage
Status

Bit 24 = High Output Voltage
Status

Bit 25 = Thermal Limit Status
Bit 26 = AC Off Status

Bit 27 = Charger Fail Status
Bit 28 = Battery Fail Status
Bit 29 = Charger Comms Fail
Status

Bit 30 = Charger Config is
Sens

Bit 31 = Charger Comms
Enabled
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Description

Type

Units

Scaling
Factor

R/W

Range

45696

Battery Charger 2 Pre-Alarms

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Single Unit Fail
Bit 23 = Invalid Settings
Bit 24 = Low Cranking
Voltage

Bit 25 = Low Output Voltage
Bit 26 = High Output Voltage
Bit 27 = Thermal Limit
Bit 28 = AC Disconnected
Bit 29 = Charger Fail
Bit 30 = Battery Failure
Bit 31 = Comms Fall

45698

Coolant Temperature Sender
Resistance Data

Int32

N/A

N/A

0-5000

45700

Oil Pressure Sender Resistance Data

Int32

N/A

N/A

0-5000

45702

Fuel Level Sender Resistance Data

Int32

N/A

N/A

0-5000
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Description

Type

Units

Scaling
Factor

R/W

Range

45704

Yanmar DPF Regeneration State

uint32

N/A

N/A

Bit 0 = Yanmar Regeneration
State Unknown

Bit 1 = Yanmar Regeneration
Passive State

Bit 2 = Yanmar Regeneration
Assist State

Bit 3 = Yanmar Regeneration
Reset Standby State

Bit 4 = Yanmar Regeneration
Reset State

Bit 5 = Yanmar Regeneration
Stationary by Allow Standby
State

Bit 6 = Yanmar Regeneration
Stationary by Allow State

Bit 7 = Yanmar Regeneration
Stationary by Emergency
Standby State

Bit 8 = Yanmar Regeneration
Stationary by Emergency
State

Bit 9 = Yanmar Regeneration
Recovery Standby State

Bit 10 = Yanmar
Regeneration Recovery
State

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Not Used

Bit 29 = Not Used

Bit 30 = Not Used

Bit 31 = Not Used
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Scaling
Factor
45706 Yanmar Manual Regeneration State Uint32 N/A N/A R Bit 0 = No Manual
Regeneration Request

Bit 1 = Manual Regeneration
Request Pending

Bit 2 = Manual Regeneration
Request Waiting for
Confirmation

Bit 3 = Manual Regeneration
Request Waiting for
Stationary Regeneration

Bit 4 = Manual Regeneration
Request Aborting

Bit 5 = Manual Regeneration
Request Timed Out

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Not Used

Bit 29 = Not Used

Bit 30 = Not Used

Bit 31 = Not Used

Register Description Type Units R/W Range
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Description

Type

Units

Scaling
Factor

R/W

Range

45708

Yanmar Manual Regeneration Status

Annunciation State

uint32

N/A

N/A

Bit 0 = Regeneration Status
None

Bit 1 = Regeneration Status
Regeneration In Progress
Bit 2 = Regeneration Status
Regeneration Not Completed
Bit 3 = Regeneration Status
Regeneration Completed
Bit 4 = Regeneration Status
Regeneration In Progress
Bit 5 = Regeneration Status
Regeneration Not Completed
Bit 6 = Regeneration Status
Regeneration Completed
Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Not Used

Bit 20 = Not Used

Bit 21 = Not Used

Bit 22 = Not Used

Bit 23 = Not Used

Bit 24 = Not Used

Bit 25 = Not Used

Bit 26 = Not Used

Bit 27 = Not Used

Bit 28 = Not Used

Bit 29 = Not Used

Bit 30 = Not Used

Bit 31 = Not Used
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Description

Type

Units

Scaling
Factor

R/W

Range

45710

Yanmar Manual Regeneration Inhibit

Pulse State

uint32

N/A

N/A

Bit 0 = No Inhibit Pulse
Generation Occurring

Bit 1 = Inhibit Pulse Asserted

Bit 2 = Inhibit Pulse
Complete

Bit 3 = Not Used
Bit 4 = Not Used
Bit 5 = Not Used
Bit 6 = Not Used
Bit 7 = Not Used
Bit 8 = Not Used
Bit 9 = Not Used
Bit 10 = Not Used
Bit 11 = Not Used
Bit 12 = Not Used
Bit 13 = Not Used
Bit 14 = Not Used
Bit 15 = Not Used
Bit 16 = Not Used
Bit 17 = Not Used
Bit 18 = Not Used
Bit 19 = Not Used
Bit 20 = Not Used
Bit 21 = Not Used
Bit 22 = Not Used
Bit 23 = Not Used
Bit 24 = Not Used
Bit 25 = Not Used
Bit 26 = Not Used
Bit 27 = Not Used
Bit 28 = Not Used
Bit 29 = Not Used
Bit 30 = Not Used
Bit 31 = Not Used
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Description

Type

Units

Scaling
Factor

R/W

Range

45712

Pre-Alarm Metering 3

Int32

N/A

N/A

Bit 0 = Not Used

Bit 1 = Not Used

Bit 2 = Not Used

Bit 3 = Not Used

Bit 4 = Not Used

Bit 5 = Not Used

Bit 6 = Not Used

Bit 7 = Not Used

Bit 8 = Not Used

Bit 9 = Not Used

Bit 10 = Not Used

Bit 11 = Not Used

Bit 12 = Not Used

Bit 13 = Not Used

Bit 14 = Not Used

Bit 15 = Not Used

Bit 16 = Not Used

Bit 17 = Not Used

Bit 18 = Not Used

Bit 19 = Heating for
Regeneration Pre-Alarm
Bit 20 = Low DPF Temp Add
Load Pre-alarm

Bit 21 = Isuzu DEF Low Refill
DEF Alarm

Bit 22 = Isuzu DEF Low Refill
DEF Pre-alarm

Bit 23 = Isuzu Forced Purge
Request Pre-alarm

Bit 24 = Isuzu Service Tool
Forced Purge Pre-alarm
Bit 25 = Escape Mode Pre-
alarm

Bit 26 = Exhaust System
Error Pre-alarm

Bit 27 = Isuzu SCR Forced
Purge Pre-alarm

Bit 28 = Isuzu SCR Purge
Pre-alarm

Bit 29 = EGR Inducement
Severe

Bit 30 = EGR Inducement
Level Low

Bit 31 = EGR Inducement
Warning

45714
748

FUTURE USE

45750

Device Address

Int32

N/A

N/A

RW

-128 to 127

45752

pc Emergency Stop

Uint32

N/A

N/A

RW

0 = Stop
1 = Start

45754

pc Relay Closed: Runs when in Auto
mode

uint32

N/A

N/A

RW

0 = Stop
1 = Start

45756

Test Buttons Image

uint32

N/A

N/A

0-255

45758—

RESERVED

45762

Embedded Code Version Number

Uint32

N/A

N/A

45764

Boot Code Version Number

Int32

N/A

N/A

45766

Model Number

Uint32

N/A

N/A

45768

Embedded Code Part Number

uint32

N/A

N/A

|| 0|
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45770

Conf Prot 1 Param Select

Unit32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA

23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 = kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45772 Configurable Protection 1 Hysteresis Int32 Percent Deci RW | 0-1000
45774 Configurable Protection 1 Arming Int32 Second N/A RW | 0-300
Delay
45776 Configurable Protection 1 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45778 Configurable Protection 1 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45780 Configurable Protection 1 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45782 Configurable Protection 1 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45784 Configurable Protection 1 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45786 Configurable Protection 1 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45788 Configurable Protection 1 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45790 Configurable Protection 1 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45792 Configurable Protection 1 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45794 Configurable Protection 1 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm

2 = Pre-Alarm
3 = Status Only
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45796 Configurable Protection 2 Param
Select

Unit32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45798 Configurable Protection 2 Hysteresis Int32 Percent Deci RW | 0-1000
45800 Configurable Protection 2 Arming Int32 Second N/A RW | 0-300
Delay
45802 Configurable Protection 2 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45804 Configurable Protection 2 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45806 Configurable Protection 2 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45808 Configurable Protection 2 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45810 Configurable Protection 2 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45812 Configurable Protection 2 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45814 Configurable Protection 2 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45816 Configurable Protection 2 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45818 Configurable Protection 2 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45820 Configurable Protection 2 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm

2 = Pre-Alarm
3 = Status Only
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45822

Configurable Protection 3 Param
Select

uint32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA

23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 = kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45824 Configurable Protection 3 Hysteresis Int32 Percent Deci RW | 1-1000
45826 Configurable Protection 3 Arming Int32 Second N/A RW | 0-300
Delay
45828 Configurable Protection 3 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45830 Configurable Protection 3 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45832 Configurable Protection 3 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45834 Configurable Protection 3 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45836 Configurable Protection 3 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45838 Configurable Protection 3 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45840 Configurable Protection 3 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45842 Configurable Protection 3 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45844 Configurable Protection 3 Under 1 Int32 N/A N/A RW 0 = None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45846 Configurable Protection 3 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm

2 = Pre-Alarm
3 = Status Only
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45848 Configurable Protection 4 Param
Select

uint32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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. — . Scalin
Register Description Type Units Facto? R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45850 Configurable Protection 4 Hysteresis Int32 Percent Deci RW | 1-1000
45852 Configurable Protection 4 Arming Int32 Second N/A RW | 0-300
Delay
45854 Configurable Protection 4 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45856 Configurable Protection 4 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45858 Configurable Protection 4 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45860 Configurable Protection 4 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45862 Configurable Protection 4 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45864 Configurable Protection 4 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45866 Configurable Protection 4 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
45868 Configurable Protection 4 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45870 Configurable Protection 4 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45872 Configurable Protection 4 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
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45874

Configurable Protection 5 Param
Select

uint32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA

23=kVAB

24=kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 = kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45876 Configurable Protection 5 Hysteresis Int32 Percent Deci RW | 1-1000
45878 Configurable Protection 5 Arming Int32 Second N/A RW | 0-300
Delay
45880 Configurable Protection 5 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45882 Configurable Protection 5 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45884 Configurable Protection 5 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45886 Configurable Protection 5 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45888 Configurable Protection 5 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45890 Configurable Protection 5 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45892 Configurable Protection 5 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45894 Configurable Protection 5 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45896 Configurable Protection 5 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45898 Configurable Protection 5 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm

2 = Pre-Alarm
3 = Status Only
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45900

Configurable Protection 6 Param
Select

uint32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kW B

20=kwC

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = KW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45902 Configurable Protection 6 Hysteresis Int32 Percent Deci RW | 1-1000
45904 Configurable Protection 6 Arming Int32 Second N/A RW | 0-300
Delay
45906 Configurable Protection 6 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45908 Configurable Protection 6 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45910 Configurable Protection 6 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45912 Configurable Protection 6 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45914 Configurable Protection 6 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45916 Configurable Protection 6 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45918 Configurable Protection 6 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45920 Configurable Protection 6 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45922 Configurable Protection 6 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45924 Configurable Protection 6 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm

2 = Pre-Alarm
3 = Status Only
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45926

Configurable Protection 7 Param
Select

uint32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA

23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 = kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45928 Configurable Protection 7 Hysteresis Int32 Percent Deci RW | 1-1000
45930 Configurable Protection 7 Arming Int32 Second N/A RW | 0-300
Delay
45932 Configurable Protection 7 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45934 Configurable Protection 7 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45936 Configurable Protection 7 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45938 Configurable Protection 7 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45940 Configurable Protection 7 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45942 Configurable Protection 7 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45944 Configurable Protection 7 Over 1 Int32 N/A N/A RW 0 = None
Alarm Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
45946 Configurable Protection 7 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45948 Configurable Protection 7 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
45950 Configurable Protection 7 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm

2 = Pre-Alarm
3 = Status Only
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45952 Configurable Protection 8 Param
Select

uint32

N/A

N/A

RW

0 = Oil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Scaling

Register Description Type Units Factor R/W Range
68 = Number of Units
69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity
72 = System Total
Generated kW Percent
73 = DPF Outlet Gas
Temperature
74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure
76 = Oil Filter Differential
Pressure
77 = Battery Charger 1
Voltage
78 = Battery Charger 1
Current
79 = Battery Charger 2
Voltage
80 = Battery Charger 2
Current
81 = Battery 1 Temperature
82 = Battery 2 Temperature
83 = DOC Inlet Temperature
84 = DOC Outlet
Temperature
45954 Configurable Protection 8 Hysteresis Int32 Percent Deci RW | 1-1000
45956 Configurable Protection 8 Arming Int32 Second N/A RW | 0-300
Delay
45958 Configurable Protection 8 Threshold 1 | Int32 Second N/A RW | 0-9999
Activation Delay
45960 Configurable Protection 8 Threshold 2 | Int32 Second N/A RW | 0-9999
Activation Delay
45962 Configurable Protection 8 Over 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45964 Configurable Protection 8 Over 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45966 Configurable Protection 8 Under 1 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45968 Configurable Protection 8 Under 2 Int32 N/A Centi RW | -99999900 to 99999900
Threshold
45970 Configurable Protection 8 Over 1 Int32 N/A N/A RW | 0= None
Alarm Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
45972 Configurable Protection 8 Over 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45974 Configurable Protection 8 Under 1 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45976 Configurable Protection 8 Under 2 Int32 N/A N/A RW | 0= None
Alarm Type 1 = Alarm
2 = Pre-Alarm
3 = Status Only
45978 FUTURE USE
999
46000 J1939-Transmission Oil Pressure Uint32 16 kPa/bit, 0 N/A R 0-4000 kPa (0-580 psi)
offset
46002 J1939-Transmission Oil Temp Uint32 0.03125 Deg N/A R -273t0 +1735.0 °C
C/bit Offset - (-459.4 to 3155.0 °F)
273 Deg C
46004 J1939-Winding 1 Temp Uint32 1 Deg C Per N/A R -40 to +210 °C (-40to 410
Bit Offset -40 °F)
Deg C
46006 J1939-Winding 2 Temp Uint32 1 Deg C Per N/A R -40 to +210 °C (-40to 410
Bit Offset -40 °F)
Deg C
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46008

J1939-Winding 3 Temp

uint32

1 Deg C Per
Bit Offset -40
Deg C

N/A

-40 to +210 °C (-40to 410
°F)

46010

J1939-ECU Temp

uint32

0.03125 Deg
Clbit Offset -
273 Deg C

N/A

-273 10 1734.96875 °C

46012

J1939-Aux Pressure 1

uint32

16 kPa/bit 0
Offset

N/A

0-4000 kPa

46014

J1939-Aux Pressure 2

uint32

16 kPa/bit 0
Offset

N/A

0-4000 kPa

46016

J1939-Rated Power

uint32

0.5 KW/hit 0
Offset

N/A

0-32,127.5 kW

46018

J1939-Rated RPM

Uint32

0.125 rpm/bit
0 Offset

N/A

0-8,031.875 rpm

46020

J1939-Exhaust Temp A

uint32

0.03125
°C/bit Offset -
273 °C

N/A

-273 t0 1734.96875 °C

46022

J1939-Exhaust Temp B

uint32

0.03125
°C/bit Offset -
273 °C

N/A

-273 t0 1734.96875 °C

46024

J1939-Charge Air Temp

Uint32

0.03125
°C/bit Offset -
273 °C

N/A

-273 10 1734.96875 °C

46026

J1939-ADEC ECU Error Code

Uint32

No Scale or
Offset

N/A

0-65535

46028

J1939-ADEC Selected Speed
Demand

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875

46030

J1939-ADEC Effective Set Speed

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875

46032

J1939-ADEC CANBus Speed
Demand

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875

46034

J1939-ADEC Analog Speed Demand

uint32

0.125 rpm/bit,
0 rpm offset

N/A

0-8031.875

46036

J1939-ADEC Speed Demand Source

uint32

0=
ANALOG_CA
N, 1=
UP_DN_ECU
2=
UP_DN_CAN
3=
ANALOG_EC
U,5=
FREQUENCY
1=
NO_CAN_DE
MAND

N/A

0-7

46038

J1939-ADEC Specified Torque

uint32

1 Nm/Bit, 0
Offset

N/A

0-64255 Nm

46040

J1939-ADEC Engine Optimized

uint32

No Scale or
Offset

N/A

0-64255

46042

J1939-ADEC Current P Degree

uint32

0.0025%/Bit,
0 offset

N/A

0-160.7375%

46044

J1939-ADEC Day Tank Fill Percent

Uint32

0.4%/Bit, 0
offset

N/A

0-100%

46046

J1939-ADEC Storage Tank Fill
Percent

uint32

0.4%/Bit, 0
offset

N/A

0-4294967295

46048

J1939-ADEC Injection Quantity

uint32

0.1 mm2 per
bit

N/A

0-429496729.5

46050

J1939-ADEC Engine Power Reserve

uint32

0.001% per
bit

N/A

0-4294967.295

46052

J1939-ADEC Cylinder Cutout Code

Uint32

No Scale or
Offset

N/A

0-4294967295

46054

J1939-ADEC Start Sequence Bit Field

uint32

Bit Packed
Data

N/A

0-4294967295

46056

J1939-ADEC P Lube Oil Limit LO

uint32

binary on or
off

N/A

0-1

46058

J1939-ADEC P Lube Oil Limit LO LO

Uint32

binary on or
off

N/A

0-1

46060

J1939-ADEC P Charge Air Pressure

Uint32

0.01 mbar/bit,
0 offset

N/A

0-42949672.5 mbar
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46064 J1939-ADEC AL Power Amp 2 Fail Uint32 Bit Packed N/A R 0-4294967295
Bit FId Data
46066 J1939-ADEC AL Transistor Out Bit Fl Uint32 Bit Packed N/A R 0-4294967295
Data
46068 J1939-ADEC Camshaft RPM Uint32 0.1 rpm/bit, O N/A R 0-429496729.5 rpm
offset
46070 J1939-ADEC Daily Fuel Consumption | Uint32 0.0001 m3 N/A R 0-429496.7295 m3
per bit, 0
offset
46072 J1939-ADEC Frequency Speed Uint32 0.1 rpm/bit, O N/A R 0-429496729.5 rpm
Demand. offset
46074 J1939-ADEC Average Trip Fuel Uint32 0.001 L/h/bit, N/A R 0-4294967.295 L/h
Consumption 0 offset
46076 J1939-ADEC Injection Quantity DBR Uint32 0.01% /bit, O N/A R 0-42949672.95 %
Pct offset
46078 J1939-ADEC Actual Droop Uint32 0.001%/bit, O N/A R 0-4294967.295 %
offset
46080 J1939-ADEC Nodes On CAN Bus Uint32 No Scale or N/A R 0-4294967295
Offset
46082 J1939-ADEC Lost Nodes on CAN Uint32 No Scale or N/A R 0-4294967295
Bus Offset
46084 J1939-ADEC Trip Operating Time Uint32 No Scale or N/A R 0-4294967295 h
Offset
46086 J1939-ADEC Transistor Out Bit Field Uint32 Bit Packed N/A R 0-4294967295
Data
46088 J1939-ADEC L1L ECU Power Supply | Uint32 0.001 V/bit N/A R 0-4294967.295
Volts
46090 J1939-ADEC L2L ECU Power Supply | Uint32 0.001 V/bit N/A R 0-4294967.295
Volts
46092 J939-ADEC U1LECU Power Supply Uint32 0.001 V/bit N/A R 0-4294967.295
Volts
46094 J1939-ADEC U2L ECU Power Supply | Uint32 0.001 V/bit N/A R 0-4294967295
Volts
46096 J1939-ADEC Trip Idle Time Uint32 1 sec per bit, N/A R 0-4294967295 sec
0 offset
46098 J1939-ADEC T Coolant Limit Hi Uint32 0.01 °C/Bit, 0 N/A R 0-42949672.95
offset
46100 J1939-ADEC T Coolant Limit Hi Hi Uint32 0.01 °C/Bit, 0 N/A R 0-42949672.95
offset
46102 J1939-ADEC T Charge Air Limit Hi Uint32 0.01 °C/Bit, 0 N/A R 0-42949672.95
offset
46104 J1939-ADEC T Intercooler Limit Hi Uint32 0.01 °C/Bit, 0 N/A R 0-42949672.95
offset
46106 J1939-MTU Sps Node Uint32 No Scale or N/A R 0-255
Offset
46108 J1939-MTU Sw Type Uint32 No Scale or N/A R 0-255
Offset
46110 J1939-MTU Sw Var Uint32 No Scale or N/A R 0-255
Offset
46112 J1939-MTU Sw Ed 1 Uint32 No Scale or N/A R 0-255
Offset
46114 J1939-MTU Sw Ed2 Uint32 No Scale or N/A R 0-255
Offset
46116 J1939-MTU Rev Uint32 No Scale or N/A R 0-255
Offset
46118 J1939-MTU Sw Mod Uint32 No Scale or N/A R 0-255
Offset
46120 J1939-ECU Protect Lamp Status Data | Uint32 N/A N/A R 0 = Off
1=0n
2 = Slow Flash
3 = Fast Flash
46122 J1939-ECU Warning Lamp Status Uint32 N/A N/A R 0 = Off
Data 1=0n
2 = Slow Flash
3 = Fast Flash
46124 J1939-ECU Red Stop Lamp Status Uint32 N/A N/A R 0 = Off
Data 1=0n
2 = Slow Flash
3 = Fast Flash
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46126 J1939-ECU Malfunction Status Data Uint32 N/A N/A R 0 = Off
1=0n
2 = Slow Flash
3 = Fast Flash
46128 J1939 Scania OBD Inducement Unit32 N/A N/A R 0 = No Failure
Failure Reason 1 = Dosing Error
2 = Urea Quality
3 = Monitor Failure
4 = Nox Failure
5-6 Not Used
7 = Error
8-14 Not Used
15 = Not Available
46130 J1939 Daimler DEF Lamp Request uint32 | N/A N/A R (; = 8ff
=0n
2 = Slow Blinking (1Hz)
3 = Fast Blinking (2Hz)
4-13 Reserved
14 = Error
15 = Not Available
46132 J1939 Daimler Torque Limit Lamp Uint32 | N/A N/A R 0= Off
Request 1=0n
2 = Slow Blinking (1Hz)
3 = Fast Blinking (2Hz)
4-13 Reserved
14 = Error
15 = Not Available
46134 J1939 Auxiliary I/O Channel 1 uint32 Raw ECU N/A R 0-65535. This is just a
Parameter register with 16 bit value that
Data is bit packed data. Usage is
manufacturer specific.
46136 J1939 Isuzu Urea (DEF) Tank Level 1 | Uint32 | 0.4 %/bit N/A R 0-102%
gain, 0%
offset
46138 J1939 Isuzu Inducement Level uint32 | N/A N/A R 0 = Normal Operation
1 = Warning
2 = Early Inducement
3 = (Not Defined)
4 = Final Inducement
46140 J1939 Isuzu Refill DEF Lamp Uint32 N/A N/A R 0 = Lamp Off
1 =Lamp On
46142 J1939 Isuzu DPF Mode Uint32 DPF Mode N/A R 0-999
indicates the
progress of
the DPF
Purge
Process.
Consult
manufacturer
for further
information.
46144 J1939 Yanmar DPF Regen Mode Uint32 N/A N/A R 0 = Normal Operation
Status 1 = Assist Regeneration
2 = Reset Regeneration
3 = Stationary Regeneration
4 = Recovery Regeneration
5-15 Not Used
46146 J1939 Yanmar DPF Regen Request Uint32 N/A N/A R 0 = No Stationary
Flag Regeneration Request
1 = Stationary Regeneration
Request by Operator
Commanded
2 = Stationary Regeneration
Request by emergency
3 = Recovery Regeneration
Request
4-15 Not Used
46148 J1939 Yanmar DPF Regen Progress Uint32 | 1 %f/bit gain N/A R 0-100%
PCT 0 offset
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46150 J1939 Yanmar DPF Ash Clean Uint32 Raw ECU N/A R 0 = No Request
Request Parameter 1 = Ash Cleaning Request
Data (Low Priority)
2 = Ash Cleaning Request
(High Priority)
3-15 Not Used
46152 J1939 DPF Soot Load Percent Uint32 1 %/bit gain N/A R 0-250%
0 offset
46154 J1939 DPF Ash Load Percent Uint32 1 %/bit gain N/A R 0-250%
0 offset
46156 J1939 Crank Case Pressure Uint32 | 0.0078125 N/A R -250 to +251.99 kPa
kPa/bit gain,
-250 kPa
offset
46158 J1939 Fuel Filter Diff Pressure Uint32 | 0.5 kPa/bit N/A R 0-125kPa
gain, 0 offset
46160 J1939 Oil Filter Diff Pressure Uint32 | 0.0078125 N/A R -250 to +251.99 kPa
kPa/bit gain,
-250 kPa
offset
46162 J1939 Battery Charger 1 Voltage Uint32 0.05 Volt/bit N/A R 0--3212.75 Vdc
0 Volt Offset
46164 J1939 Battery Charger 1 Current Uint32 0.05Amps/bit N/A R -1600.00 — 1612.75 A
1600 Amps
Offset
46166 J1939 Battery Charger 1 State Uint32 N/A N/A R 0 = Idle (Output Off)
1 = Charging (Boost)
2 = Maintenance (Float)
3-12 Not Used
13 = Battery Failure
14 = Charger Failure
15 = No Status Available
46168 J1939 Battery Charger 1 Power Line Uint32 N/A N/A R 0 = Fail
State 1=0K
2 = Internal Error
3 = No Status Available
46170 J1939 Battery charger 2 Voltage Uint32 | 0.05 Volt/Bit N/A R 0--3212.75 Vdc
0 Volt Offset
46172 J1939 Battery Charger 2 Current Uint32 0.05 Amps/Bit | N/A R -1600.00 - 1612.75 A
1600 Amps
Offset
46174 J1939 Battery Charger 2 State Uint32 N/A N/A R 0 = Idle (Output Off)
1 = Charging (Boost)
2 = Maintenance (Float)
3-12 Not Used
13 = Battery Failure
14 = Charger Failure
15 = No Status Available
46176 J1939 Battery Charger 2 Power Line Uint32 N/A N/A R 0 = Fail
State 1=0K
2 =Internal Error
3 = No Status Available
46178 J1939 Battery 1 Temperature Uint32 1°C/bit N/A R -40 — 210°C
40°C offset
46180 J1939 Battery 2 Temperature Uint32 1°C/bit N/A R -40 — 210°C
40°C offset
46182 J1939 Isuzu DPF Amber Lamp Status | Uint32 N/A N/A R 0 = OFF (normal operation)
1=0n
2 = Slow Flash
3 = Fast Flash
46184 J1939 Isuzu DPF Green Lamp Status | Uint32 N/A N/A R 0 = Off
1 = On (In Automatic Purge)
46186 J1939 DOC Inlet Temperature Uint32 0.03125°C/bit | N/A R -275-1735°C
273°C offset
46188 J1939 DOC Outlet Temperature Uint32 0.03125°C/bit | N/A R -275-1735°C
273°C offset
46190 J1939 Calculated Yanmar Uint32 1% / bit N/A R 0-100%

Regeneration Completion Percentage
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46192 J1939 Yanmar Intake Manifold Uint32 0.1 kPa/bit N/A R 0-6425.5 kPa
Pressure
46194 J1939 Yanmar Exhaust Manifold Uint32 0.1 kPa/bit N/A R 0-6425.5 kPa
Pressure
46196— RESERVED
248
46250 PLC Timer 1 Seconds Int32 Second Deci RW | 0-18000
46252 PLC Timer 2 Seconds Int32 Second Deci RW | 0-18000
46254 PLC Timer 3 Seconds Int32 Second Deci RW | 0-18000
46256 PLC Timer 4 Seconds Int32 Second Deci RW | 0-18000
46258 PLC Timer 5 Seconds Int32 Second Deci RW | 0-18000
46260 PLC Timer 6 Seconds Int32 Second Deci RW | 0-18000
46262 PLC Timer 7 Seconds Int32 Second Deci RW | 0-18000
46264 PLC Timer 8 Seconds Int32 Second Deci RW | 0-18000
46266 PLC Timer 9 Seconds Int32 Second Deci RW | 0-18000
46268 PLC Timer 10 Seconds Int32 Second Deci RW | 0-18000
46270 PLC Timer 1 Minutes Uint32 Minute N/A RW | 0-250
46272 PLC Timer 2 Minutes Uint32 Minute N/A RW | 0-250
46274 PLC Timer 3 Minutes Uint32 Minute N/A RW | 0-250
46276 PLC Timer 4 Minutes Uint32 Minute N/A RW | 0-250
46278 PLC Timer 5 Minutes Uint32 Minute N/A RW | 0-250
46280 PLC Timer 6 Minutes Uint32 Minute N/A RW | 0-250
46282 PLC Timer 7 Minutes Uint32 Minute N/A RW | 0-250
46284 PLC Timer 8 Minutes Uint32 Minute N/A RW | 0-250
46286 PLC Timer 9 Minutes Uint32 Minute N/A RW | 0-250
46288 PLC Timer 10 Minutes Uint32 Minute N/A RW | 0-250
46290 PLC Timer 1 Hours Uint32 Hour N/A RW | 0-250
46292 PLC Timer 2 Hours Uint32 Hour N/A RW | 0-250
46294 PLC Timer 3 Hours Uint32 Hour N/A RW | 0-250
46296 PLC Timer 4 Hours Uint32 Hour N/A RW | 0-250
46298 PLC Timer 5 Hours Uint32 Hour N/A RW | 0-250
46300 PLC Timer 6 Hours Uint32 Hour N/A RW | 0-250
46302 PLC Timer 7 Hours Uint32 Hour N/A RW | 0-250
46304 PLC Timer 8 Hours Uint32 Hour N/A RW | 0-250
46306 PLC Timer 9 Hours Uint32 Hour N/A RW | 0-250
46308 PLC Timer 10 Hours Uint32 Hour N/A RW | 0-250
46310 AEM Input 1 Max Voltage Int32 Deci Volt Deci RW | 0-100
46312 AEM Input 1 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46314 AEM Input 1 Min Voltage Int32 Deci Volt Deci RW | 0-100
46316 AEM Input 1 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46318 AEM Input 1 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46320 AEM Input 1 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46322 AEM Input 1 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46324 AEM Input 1 Arming Delay Int32 Second N/A RW | 0-300
46326 AEM Input 1 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46328 AEM Input 1 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46330 AEM Input 1 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46332 AEM Input 10ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46334 AEM Input 1 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46336 AEM Input 1Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46338 AEM Input 1 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46340 AEM Input 1 Over 2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46342 AEM Input 1 Under 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
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46344 AEM Input 1 Under 2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46346 AEM Input 1 Out of Range Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
46348 AEM Input 2 Max Voltage Int32 DeciVolt Deci RW | 0-100
46350 AEM Input 2 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46352 AEM Input 2 Min Voltage Int32 DeciVolt Deci RW | 0-100
46354 AEM Input 2 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46356 AEM Input 2 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46358 AEM Input 2 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46360 AEM Input 2 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46362 AEM Input 2 Arming Delay Int32 Second N/A RW | 0-300
46364 AEM Input 2 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46366 AEM Input 2 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46368 AEM Input 2 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46370 AEM Input 20ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46372 AEM Input 2 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46374 AEM Input 2Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46376 AEM Input 2 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46378 AEM Input 2 Over 2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46380 AEM Input 2 Under 1 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46382 AEM Input 2 Under 2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46384 AEM Input 2 Out of Range Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
46386 AEM Input 3 Max Voltage Int32 Deci Volt Deci RW | 0-100
46388 AEM Input 3 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46390 AEM Input 3 Min Voltage Int32 DeciVolt Deci RW | 0-100
46392 AEM Input 3 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46394 AEM Input 3 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46396 AEM Input 3 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46398 AEM Input 3 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46400 AEM Input 3 Arming Delay Int32 Second N/A RW | 0-300
46402 AEM Input 3 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46404 AEM Input 3 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46406 AEM Input 3 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46408 AEM Input 30ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46410 AEM Input 3 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46412 AEM Input 3Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46414 AEM Input 3 Over 1 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm

2 = Pre-Alarm
3 = Status Only
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46416 AEM Input 3 Over 2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46418 AEM Input 3 Under 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46420 AEM Input 3 Under 2 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46422 AEM Input 3 Out of Range Alarm Int32 N/A N/A RW | 0= None
Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
46424 AEM Input 4 Max Voltage Int32 Deci Volt Deci RW | 0-100
46426 AEM Input 4 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46428 AEM Input 4 Min Voltage Int32 Deci Volt Deci RW | 0-100
46430 AEM Input 4 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46432 AEM Input 4 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46434 AEM Input 4 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46436 AEM Input 4 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46438 AEM Input 4 Arming Delay Int32 Second N/A RW | 0-300
46440 AEM Input 4 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46442 AEM Input 4 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46444 AEM Input 4 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46446 AEM Input 40ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46448 AEM Input 4 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46450 AEM Input 4Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46452 AEM Input 4 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46454 AEM Input 4 Over 2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46456 AEM Input 4 Under 1 Alarm Type Int32 N/A N/A RW | 0=None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46458 AEM Input 4 Under 2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46460 AEM Input 4 Out of Range Alarm Int32 N/A N/A RW | 0=None
Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
46462— FUTURE USE
46498
46500 AEM Input 5 Max Voltage Int32 Deci Volt Deci RW | 0-100
46502 AEM Input 5 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46504 AEM Input 5 Min Voltage Int32 Deci Volt Deci RW | 0-100
46506 AEM Input 5 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46508 AEM Input 5 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46510 AEM Input 5 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46512 AEM Input 5 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46514 AEM Input 5 Arming Delay Int32 Second N/A RW | 0-300
46516 AEM Input 5 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46518 AEM Input 5 Threshold 2 Activation Int32 Second N/A RW | 0-300

Delay
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46520 AEM Input 5 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46522 AEM Input 50ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46524 AEM Input 5 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46526 AEM Input 5Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46528 AEM Input 5 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46530 AEM Input 5 Over 2 Alarm Type Int32 N/A N/A RW | 0=None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46532 AEM Input 5 Under 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46534 AEM Input 5 Under 2 Alarm Type Int32 N/A N/A RW | 0=None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46536 AEM Input 5 Out of Range Alarm Int32 N/A N/A RW | 0=None
Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
46538 AEM Input 6 Max Voltage Int32 Deci Volt Deci RW | 0-100
46540 AEM Input 6 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46542 AEM Input 6 Min Voltage Int32 Deci Volt Deci RW | 0-100
46544 AEM Input 6 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46546 AEM Input 6 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46548 AEM Input 6 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46550 AEM Input 6 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46552 AEM Input 6 Arming Delay Int32 Second N/A RW | 0-300
46554 AEM Input 6 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46556 AEM Input 6 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46558 AEM Input 6 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46560 AEM Input 60ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46562 AEM Input 6 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46564 AEM Input 6Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46566 AEM Input 6 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46568 AEM Input 6 Over 2 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46570 AEM Input 6 Under 1 Alarm Type Int32 N/A N/A RW | 0=None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46572 AEM Input 6 Under 2 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46574 AEM Input 6 Out of Range Alarm Int32 N/A N/A RW | 0=None
Type 1=Alarm
2 = Pre-Alarm
3 = Status Only
46576 AEM Input 7 Max Voltage Int32 Deci Volt Deci RW | 0-100
46578 AEM Input 7 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46580 AEM Input 7 Min Voltage Int32 Deci Volt Deci RW | 0-100
46582 AEM Input 7 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46584 AEM Input 7 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46586 AEM Input 7 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
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46588 AEM Input 7 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46590 AEM Input 7 Arming Delay Int32 Second N/A RW | 0-300
46592 AEM Input 7 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46594 AEM Input 7 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46596 AEM Input 7 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46598 AEM Input 70ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46600 AEM Input 7 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46602 AEM Input 7Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46604 AEM Input 7 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46606 AEM Input 7 Over 2 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46608 AEM Input 7 Under 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46610 AEM Input 7 Under 2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46612 AEM Input 7 Out of Range Alarm Int32 N/A N/A RW | 0=None
Type 1= Alarm
2 = Pre-Alarm
3 = Status Only
46614 AEM Input 8 Max Voltage Int32 Deci Volt Deci RW | 0-100
46616 AEM Input 8 Max Current Int32 Milliamp x 10 Deci RW | 40-200
46618 AEM Input 8 Min Voltage Int32 DeciVolt Deci RW | 0-100
46620 AEM Input 8 Min Current Int32 Milliamp x 10 Deci RW | 40-200
46622 AEM Input 8 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46624 AEM Input 8 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
46626 AEM Input 8 Hysteresis Int32 Deci Percent Deci RW | 0-1000
46628 AEM Input 8 Arming Delay Int32 Second N/A RW | 0-300
46630 AEM Input 8 Threshold 1 Activation Int32 Second N/A RW | 0-300
Delay
46632 AEM Input 8 Threshold 2 Activation Int32 Second N/A RW | 0-300
Delay
46634 AEM Input 8 Over 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46636 AEM Input 80ver 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46638 AEM Input 8 Under 1 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46640 AEM Input 8Under 2 Threshold Int32 Centi Unit Centi RW | -100000000 to 99999900
46642 AEM Input 8 Over 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46644 AEM Input 8 Over 2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
3 = Status Only
46646 AEM Input 8 Under 1 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46648 AEM Input 8 Under 2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-Alarm
3 = Status Only
46650 AEM Input 8 Out of Range Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm

2 = Pre-Alarm
3 = Status Only
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46652 AEM Output 1 Max Voltage Int32 Deci Volt Deci RW | 0-100

46654 AEM Output 1 Max Current Int32 Milliamp x 10 Deci RW | 40-200

46656 AEM Output 1 Min Voltage Int32 Deci Volt Deci RW | 0-100

46658 AEM Output 1 Min Current Int32 Milliamp x 10 Deci RW | 40-200

46660 AEM Output 1 Param Max Int32 Centi Unit Centi RW | -100000000 to 99999900
46662 AEM Output 1 Param Min Int32 Centi Unit Centi RW | -100000000 to 99999900
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46664 AEM Output 1 Param Selection Uint32 N/A N/A RW | 0= Qil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Description

Type

Units

Scaling
Factor

R/W

Range

68 = Number of Units

69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity

72 = System Total
Generated kW Percent

73 = DPF Outlet Gas
Temperature

74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure

76 = Oil Filter Differential
Pressure

77 = Battery Charger 1
Voltage

78 = Battery Charger 1
Current

79 = Battery Charger 2
Voltage

80 = Battery Charger 2
Current

81 = Battery 1 Temperature
82 = Battery 2 Temperature

46666

AEM Output 1 Out of Range Alarm

Type

Int32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

46668

AEM Output 1 Out of Range Time

Delay

Int32

Second

N/A

RW

0-300

46670

AEM Output 2 Max Voltage

Int32

Deci Volt

Deci

RW

0-100

46672

AEM Output 2 Max Current

Int32

Milliamp x 10

Deci

RW

40-200

46674

AEM Output 2 Min Voltage

Int32

Deci Volt

Deci

RW

0-100

46676

AEM Output 2 Min Current

Int32

Milliamp x 10

Deci

RW

40-200

46678

AEM Output 2 Param Max

Int32

Centi Unit

Centi

RW

-100000000 to 99999900

46680

AEM Output 2 Param Min

Int32

Centi Unit

Centi

RW

-100000000 to 99999900
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46682 AEM Output 2 Param Selection Uint32 N/A N/A RW | 0= Qil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Description

Type

Units

Scaling
Factor

R/W

Range

68 = Number of Units

69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity

72 = System Total
Generated kW Percent

73 = DPF Outlet Gas
Temperature

74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure

76 = Oil Filter Differential
Pressure

77 = Battery Charger 1
Voltage

78 = Battery Charger 1
Current

79 = Battery Charger 2
Voltage

80 = Battery Charger 2
Current

81 = Battery 1 Temperature
82 = Battery 2 Temperature

46684

AEM Output 2 Out of Range Alarm

Type

Int32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

46686

AEM Output 2 Out of Range Time

Delay

Int32

Second

N/A

RW

0-300

46688

AEM Output 3 Max Voltage

Int32

Deci Volt

Deci

RW

0-100

46690

AEM Output 3 Max Current

Int32

Milliamp x 10

Deci

RW

40-200

46692

AEM Output 3 Min Voltage

Int32

Deci Volt

Deci

RW

0-100

46694

AEM Output 3 Min Current

Int32

Milliamp x 10

Deci

RW

40-200

46696

AEM Output 3 Param Max

Int32

Centi Unit

Centi

RW

-100000000 to 99999900

46698

AEM Output 3 Param Min

Int32

Centi Unit

Centi

RW

-100000000 to 99999900
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46700 AEM Output 3 Param Selection Uint32 N/A N/A RW | 0= Qil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Description

Type

Units

Scaling
Factor

R/W

Range

68 = Number of Units

69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity

72 = System Total
Generated kW Percent

73 = DPF Outlet Gas
Temperature

74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure

76 = Oil Filter Differential
Pressure

77 = Battery Charger 1
Voltage

78 = Battery Charger 1
Current

79 = Battery Charger 2
Voltage

80 = Battery Charger 2
Current

81 = Battery 1 Temperature
82 = Battery 2 Temperature

46702

AEM Output 3 Out of Range Alarm

Type

Int32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

46704

AEM Output 3 Out of Range Time

Delay

Int32

Second

N/A

RW

0-300

46706

AEM Output 4 Max Voltage

Int32

Deci Volt

Deci

RW

0-100

46708

AEM Output 4 Max Current

Int32

Milliamp x 10

Deci

RW

40-200

46710

AEM Output 4 Min Voltage

Int32

Deci Volt

Deci

RW

0-100

46712

AEM Output 4 Min Current

Int32

Milliamp x 10

Deci

RW

40-200

46714

AEM Output 4 Param Max

Int32

Centi Unit

Centi

RW

-100000000 to 99999900

46716

AEM Output 4 Param Min

Int32

Centi Unit

Centi

RW

-100000000 to 99999900
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46718 AEM Output 4 Param Selection Uint32 N/A N/A RW | 0= Qil Pressure

1 = Coolant Temp

2 = Battery Volts

3 =RPM

4 = Fuel Level

5= Gen VAB

6 = Gen VBC

7 =Gen VCA

8 = Gen VAN

9 = Gen VBN

10 = Gen VCN

11 = Bus Freq

12 = Bus Volts

13 = Gen Freq

14 = Gen PF

15=Gen IA

16 = Gen IB
17=GenIC

18 = kW A

19=kWB

20=kw C

21 = kW Total

22 =kVAA
23=kVAB

24 =kVAC

25 = kVA Total

26 = Analog Input 1

27 = Analog Input 2

28 = Analog Input 3

29 = Analog Input 4

30 = Analog Input 5

31 = Analog Input 6

32 = Analog Input 7

33 = Analog Input 8

34 = RTD Input 1

35 =RTD Input 2

36 = RTD Input 3

37 =RTD Input 4

38 = RTD Input 5

39 = RTD Input 6

40 = RTD Input 7

41 = RTD Input 8

42 = Thermocouple 1
43 = Thermocouple 2
44 = Fuel Delivery Pressure
45 = kvar A

46 = kvar B

47 =kvar C

48 = kvar Total

49 = Injector Metering Rail
Pressure

50 = Total Fuel Used
51 = Fuel Temperature
52 = Engine Oil Temperature
53 = Engine Intercooler
Temperature

54 = Coolant Pressure
55 = Fuel Rate

56 = Boost Pressure
57 = Intake Manifold
Temperature

58 = Charge Air Temperature
59 = Engine Percent Load
60 = Bus VAB

61 = Bus VBC

62 = Bus VCA

63 = kW Load Percent
64 = Number of Units Online
65 = System kW Capacity
66 = System Total
Generated kW

67 = System Total
Generated kvar
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Description

Type

Units

Scaling
Factor

R/W

Range

68 = Number of Units

69 = DEF Tank 1 Level %
70 = DEF Tank 2 Level %
71 = System Offline kW
Capacity

72 = System Total
Generated kW Percent

73 = DPF Outlet Gas
Temperature

74 = Crankcase Pressure
75 = Fuel Filter Differential
Pressure

76 = Oil Filter Differential
Pressure

77 = Battery Charger 1
Voltage

78 = Battery Charger 1
Current

79 = Battery Charger 2
Voltage

80 = Battery Charger 2
Current

81 = Battery 1 Temperature
82 = Battery 2 Temperature

46720

AEM Output 4 Out of Range Alarm
Type

Int32

N/A

N/A

RW

0 = None

1= Alarm

2 = Pre-Alarm
3 = Status Only

46722

AEM Output 4 Out of Range Time
Delay

Int32

Second

N/A

RW

0-300

46724—
46748

FUTURE USE

46750

User Config Input 1 Config Type

Int32

N/A

N/A

RW

0 = None
1= Alarm
2 = Pre-Alarm

46752

User Config Input 1 Time Delay

Int32

Second

N/A

RW

0-300

46754

User Config Input 1 Engine Running
Only

Int32

N/A

N/A

RW

0 = Always
1 = While Engine Running
Only

46756

User Config Input 2 Config Type

Int32

N/A

N/A

RW

0 = None
1= Alarm
2 = Pre-Alarm

46758

User Config Input 2 Time Delay

Int32

Second

N/A

RW

0-300

46760

User Config Input 2 Engine Running
Only

Int32

N/A

N/A

RW

0 = Always
1 = While Engine Running
Only

46762

User Config Input 3 Config Type

Int32

N/A

N/A

RW

0 = None
1= Alarm
2 = Pre-Alarm

46764

User Config Input 3 Time Delay

Int32

Second

N/A

RW

0-300

46766

User Config Input 3 Engine Running
Only

Int32

N/A

N/A

RW

0 = Always
1 = While Engine Running
Only

46768

User Config Input 4 Config Type

Int32

N/A

N/A

RW

0 = None
1= Alarm
2 = Pre-Alarm

46770

User Config Input 4 Time Delay

Int32

Second

N/A

RW

0-300

46772

User Config Input 4 Engine Running
Only

Int32

N/A

N/A

RW

0 = Always
1 = While Engine Running
Only

46774

User Config Input 5 Config Type

Int32

N/A

N/A

RW

0 = None
1= Alarm
2 = Pre-Alarm

46776

User Config Input 5 Time Delay

Int32

Second

N/A

RW

0-300

46778

User Config Input 5 Engine Running
Only

Int32

N/A

N/A

RW

0 = Always
1 = While Engine Running
Only
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Scaling

Register Description Type Units Factor R/W Range
46780 User Config Input 6 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46782 User Config Input 6 Time Delay Int32 Second N/A RW | 0-300
46784 User Config Input 6 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46786 User Config Input 7 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46788 User Config Input 7 Time Delay Int32 Second N/A RW | 0-300
46790 User Config Input 7 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46792 User Config Input 8 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46794 User Config Input 8 Time Delay Int32 Second N/A RW | 0-300
46796 User Config Input 8 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46798 User Config Input 9 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46800 User Config Input 9 Time Delay Int32 Second N/A RW | 0-300
46802 User Config Input 9 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46804 User Config Input 10 Config Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
46806 User Config Input 10 Time Delay Int32 Second N/A RW | 0-300
46808 User Config Input 10 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46810 User Config Input 11 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46812 User Config Input 11 Time Delay Int32 Second N/A RW | 0-300
46814 User Config Input 11 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46816 User Config Input 12 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46818 User Config Input 12 Time Delay Int32 Second N/A RW | 0-300
46820 User Config Input 12 Engine Running | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46822 User Config Input 13 Config Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
46824 User Config Input 13 Time Delay Int32 Second N/A RW | 0-300
46826 User Config Input 13 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46828 User Config Input 14 Config Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
46830 User Config Input 14 Time Delay Int32 Second N/A RW | 0-300
46832 User Config Input 14 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46834 User Config Input 15 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46836 User Config Input 15 Time Delay Int32 Second N/A RW | 0-300
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Register Description Type Units Factor R/W Range
46838 User Config Input 15 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46840 User Config Input 16 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46842 User Config Input 16 Time Delay Int32 Second N/A RW | 0-300
46844 User Config Input 16 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46846 User Config Input 17 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46848 User Config Input 17 Time Delay Int32 Second N/A RW | 0-300
46850 User Config Input 17 Engine Running | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46852 User Config Input 18 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46854 User Config Input 18 Time Delay Int32 Second N/A RW | 0-300
46856 User Config Input 18 Engine Running | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46858 User Config Input 19 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46860 User Config Input 19 Time Delay Int32 Second N/A RW | 0-300
46862 User Config Input 19 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46864 User Config Input 20 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46866 User Config Input 20 Time Delay Int32 Second N/A RW | 0-300
46868 User Config Input 20 Engine Running | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46870 User Config Input 21 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46872 User Config Input 21 Time Delay Int32 Second N/A RW | 0-300
46874 User Config Input 21 Engine Running | Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46876 User Config Input 22 Config Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-Alarm
46878 User Config Input 22 Time Delay Int32 Second N/A RW | 0-300
46880 User Config Input 22 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46882 User Config Input 23 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46884 User Config Input 23 Time Delay Int32 Second N/A RW | 0-300
46886 User Config Input 23 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46888 User Config Input 24 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46890 User Config Input 24 Time Delay Int32 Second N/A RW | 0-300
46892 User Config Input 24 Engine Running Int32 N/A N/A RW | 0= Always

Only

1 = While Engine Running
Only
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46894 User Config Input 25 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46896 User Config Input 25 Time Delay Int32 Second N/A RW | 0-300
46898 User Config Input 25 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46900 User Config Input 26 Config Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-Alarm
46902 User Config Input 26 Time Delay Int32 Second N/A RW | 0-300
46904 User Config Input 26 Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46906 ATS Contact Input Int32 N/A N/A RW | -1=None
0 =Input1
1 =Input 2
2 =Input3
3 =Input 4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
46908 ATS Time Delay Int32 Second N/A RW | 0-300
46910 ATS Engine Running Only Int32 N/A N/A RW | 0= Always
1 = While Engine Running
Only
46912 Battle Override Contact Input Int32 N/A N/A RW | -1=None
0 =Input1
1 =Input 2
2 =Input 3
3 =Input 4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
46914 Battle Override Time Delay Int32 Second N/A RW | 0-300
46916 Battle Override Engine Running Only Int32 N/A N/A RW | 0= Always

1 = While Engine Running
Only
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46918 Low Coolant Level Contact Input Int32 N/A N/A RW | -1=None

0=Input 1

1 =Input 2

2 =Input 3

3 =Input 4

4 = Input 5

5 =Input 6

6 = Input 7

7 =Input 8

8 =Input 9

9 = Input 10

10 = Input 11

11 = Input 12

12 = Input 13

13 = Input 14

14 = Input 15

15 = Input 16
46920 Low Coolant Level Config Type Int32 N/A N/A RW | 0= None

1=Alarm

2 = Pre-Alarm
46922 Low Coolant Level Time Delay Int32 Second N/A RW | 0-300
46924 Low Coolant Level Engine Running Int32 N/A N/A RW | 0= Always

Only 1 = While Engine Running

Only
46926 Battery Charge Failed Contact Input Int32 N/A N/A RW | -1=None

0 =Input1

1 =Input 2

2 =Input 3

3 =Input 4

4 =Input 5

5 =Input 6

6 = Input 7

7 =Input 8

8 =Input 9

9 = Input 10

10 = Input 11

11 = Input 12

12 = Input 13

13 = Input 14

14 = Input 15

15 = Input 16
46928 Battery Charge Failed Config Type Int32 N/A N/A RW | 0=None

1= Alarm

2 = Pre-Alarm
46930 Battery Charge Failed Time Delay Int32 Second N/A RW | 0-300
46932 Battery Charge Failed Engine Int32 N/A N/A RW | 0= Always

Running Only 1 = While Engine Running

Only
46934 Fuel Leak Detect Contact Input Int32 N/A N/A RW | -1=None

0 =Input1

1 =Input 2

2 =Input 3

3 =Input4

4 =Input 5

5 =Input 6

6 = Input 7

7 = Input 8

8 =Input 9

9 = Input 10

10 = Input 11

11 = Input 12

12 = Input 13

13 = Input 14

14 = Input 15

15 = Input 16
46936 Fuel Leak Detect Config Type Int32 N/A N/A RW | 0= None

1= Alarm

2 = Pre-Alarm
46938 Fuel Leak Detect Time Delay Int32 Second N/A RW | 0-300
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46940 Fuel Leak Detect Engine Running Int32 N/A N/A RW | 0= Always
Only 1 = While Engine Running
Only
46942 Single Phase Connection Override Int32 N/A N/A RW | -1=None
Contact Input 0 =Input 1
1 =Input 2
2 =Input 3
3 =Input4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
46944 Single Phase Connection Override Int32 Second N/A RW | 0-300
Time Delay
46946 Single Phase Connection Override Int32 N/A N/A RW | 0= Always
Engine Running Only 1 = While Engine Running
Only
46948 Single Phase AC Sense Override Int32 N/A N/A RW | -1=None
Contact Input 0 =Input 1
1 =Input 2
2 =Input 3
3 =Input 4
4 = Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
46950 Single Phase AC Sense Override Int32 Second N/A RW | 0-300
Time Delay
46952 Single Phase AC Sense Override Int32 N/A N/A RW | 0= Always
Engine Running Only 1 = While Engine Running
Only
46954 Hi/Lo Line Contact Input Int32 N/A N/A RW | -1=None
0 =Inputl
1 =Input 2
2 =Input 3
3 =Input4
4 =Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
46956 Hi/Lo Line Time Delay Int32 Second N/A RW | 0-300
46958 Hi/Lo Line Engine Running Only Int32 N/A N/A RW | 0= Always

1 = While Engine Running
Only

9400200891 Rev A

DGC-2020 Modbus® Communication

B-135



Scaling

Register Description Type Units Factor R/W Range
46960 Grounded Delta Override Contact Int32 N/A N/A RW | -1=None
Input 0=Input 1
1 =Input 2
2 =Input 3
3 =Input 4
4 = Input 5
5 =Input 6
6 = Input 7
7 =Input 8
8 =Input 9
9 = Input 10
10 = Input 11
11 = Input 12
12 = Input 13
13 = Input 14
14 = Input 15
15 = Input 16
46962 Grounded Delta Override Time Delay | Int32 Second N/A RW | 0-300
46964 Grounded Delta Override Engine Int32 N/A N/A RW | 0= Always
Running Only 1 = While Engine Running
Only
47000 AEM RTD1 Hysteresis Int32 Deci Percent Deci RW | 0-1000
47002 AEM RTD1 Arming Delay Int32 Second N/A RW | 0-300
47004 AEM RTD1 Threshold1 Activation Int32 Second N/A RW 0-300
Delay
47006 AEM RTD1 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47008 AEM RTD1 Overl Threshold Int32 Deg F N/A RW | -58to 482
47010 AEM RTD1 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47012 AEM RTD1 Underl Threshold Int32 Deg F N/A RW | -58t0 482
47014 AEM RTD1 Under2 Threshold Int32 Deg F N/A RW | -58to 482
47016 AEM RTD1 Overl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47018 AEM RTD1 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47020 AEM RTD1 Underl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47022 AEM RTD1 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm
2 = Pre-alarm
3 = Status Only
47024 AEM RTD1 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47026 AEM RTD2 Hysteresis Int32 Deci Percent Deci RW | 0-1000
47028 AEM RTD2 Arming Delay Int32 Second N/A RW | 0-300
47030 AEM RTD2 Threshold1 Activation Int32 Second N/A RW | 0-300
Delay
47032 AEM RTD2 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47034 AEM RTD2 Overl Threshold Int32 Deg F N/A RW | -58to 482
47036 AEM RTD2 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47038 AEM RTD2 Underl Threshold Int32 Deg F N/A RW | -58t0 482
47040 AEM RTD2 Under2 Threshold Int32 Deg F N/A RW | -58to 482
47042 AEM RTD2 Overl Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm

2 = Pre-alarm
3 = Status Only
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47044 AEM RTD2 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47046 AEM RTD2 Underl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47048 AEM RTD2 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47050 AEM RTD2 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47052 AEM RTD3 Hysteresis Int32 Deci Percent Deci RW | 0-1000
47054 AEM RTD3 Arming Delay Int32 Second N/A RW | 0-300
47056 AEM RTD3 Threshold1 Activation Int32 Second N/A RW | 0-300
Delay
47058 AEM RTD3 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47060 AEM RTD3 Overl Threshold Int32 Deg F N/A RW | -58to 482
47062 AEM RTD3 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47064 AEM RTD3 Underl Threshold Int32 Deg F N/A RW | -58t0 482
47066 AEM RTD3 Under2 Threshold Int32 Deg F N/A RW | -58to 482
47068 AEM RTD3 Overl Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm
2 = Pre-alarm
3 = Status Only
47070 AEM RTD3 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-alarm
3 = Status Only
47072 AEM RTD3 Underl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47074 AEM RTD3 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm
2 = Pre-alarm
3 = Status Only
47076 AEM RTD3 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47078 AEM RTD4 Hysteresis Int32 DeciPercent Deci RW | 0-1000
47080 AEM RTD4 Arming Delay Int32 Second N/A RW | 0-300
47082 AEM RTD4 Threshold1 Activation Int32 Second N/A RW | 0-300
Delay
47084 AEM RTD4 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47086 AEM RTD4 Overl Threshold Int32 Deg F N/A RW | -58t0 482
47088 AEM RTD4 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47090 AEM RTD4 Underl Threshold Int32 Deg F N/A RW | -58t0 482
47092 AEM RTD4 Under2 Threshold Int32 Deg F N/A RW | -58to 482
47094 AEM RTD4 Overl Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm
2 = Pre-alarm
3 = Status Only
47096 AEM RTD4 Over2 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-alarm

3 = Status Only
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47098 AEM RTD4 Underl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47100 AEM RTD4 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47102 AEM RTD4 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47104 AEM RTDS5 Hysteresis Int32 DeciPercent Deci RW | 0-1000
47106 AEM RTD5 Arming Delay Int32 Second N/A RW | 0-300
47108 AEM RTDS5 Threshold1 Activation Int32 Second N/A RW | 0-300
Delay
47110 AEM RTDS5 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47112 AEM RTDS5 Overl Threshold Int32 Deg F N/A RW | -58to 482
47114 AEM RTD5 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47116 AEM RTD5 Underl Threshold Int32 Deg F N/A RW | -58to 482
47118 AEM RTD5 Under2 Threshold Int32 Deg F N/A RW | -58to 482
47120 AEM RTD5 Overl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47122 AEM RTDS5 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47124 AEM RTD5 Underl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47126 AEM RTD5 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1 =Alarm
2 = Pre-alarm
3 = Status Only
47128 AEM RTDS5 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47130 AEM RTD6 Hysteresis Int32 DeciPercent Deci RW | 0-1000
47132 AEM RTD6 Arming Delay Int32 Second N/A RW | 0-300
47134 AEM RTD6 Threshold1 Activation Int32 Second N/A RW 0-300
Delay
47136 AEM RTD6 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47138 AEM RTD6 Overl Threshold Int32 Deg F N/A RW | -58to 482
47140 AEM RTD6 Over2 Threshold Int32 Deg F N/A RW | -58to0 482
47142 AEM RTD6 Underl Threshold Int32 Deg F N/A RW | -58to 482
47144 AEM RTD6 Under2 Threshold Int32 Deg F N/A RW | -58to 482
47146 AEM RTD6 Overl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47148 AEM RTD6 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm
2 = Pre-alarm
3 = Status Only
47150 AEM RTD6 Underl Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-alarm

3 = Status Only
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47152 AEM RTD6 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47154 AEM RTD6 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47156 AEM RTD7 Hysteresis Int32 DeciPercent Deci RW | 0-1000
47158 AEM RTD7 Arming Delay Int32 Second N/A RW | 0-300
47160 AEM RTD7 Threshold1 Activation Int32 Second N/A RW | 0-300
Delay
47162 AEM RTD7 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47164 AEM RTD7 Overl Threshold Int32 Deg F N/A RW | -58to 482
47166 AEM RTD7 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47168 AEM RTD7 Underl Threshold Int32 Deg F N/A RW | -58to 482
47170 AEM RTD7 Under2 Threshold Int32 Deg F N/A RW | -58to0 482
47172 AEM RTD7 Overl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47174 AEM RTD7 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47176 AEM RTD7 Underl Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47178 AEM RTD7 Under2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47180 AEM RTD7 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47182 AEM RTD8 Hysteresis Int32 DeciPercent Deci RW | 0-1000
47184 AEM RTD8 Arming Delay Int32 Second N/A RW | 0-300
47186 AEM RTD8 Threshold1 Activation Int32 Second N/A RW | 0-300
Delay
47188 AEM RTD8 Threshold2 Activation Int32 Second N/A RW | 0-2
Delay
47190 AEM RTD8 Overl Threshold Int32 Deg F N/A RW | -58t0 482
47192 AEM RTD8 Over2 Threshold Int32 Deg F N/A RW | -58to 482
47194 AEM RTD8 Underl Threshold Int32 Deg F N/A RW | -58to 482
47196 AEM RTD8 Under2 Threshold Int32 Deg F N/A RW | -58t0 482
47198 AEM RTD8 Overl Alarm Type Int32 N/A N/A RW | 0= None
1= Alarm
2 = Pre-alarm
3 = Status Only
47200 AEM RTD8 Over2 Alarm Type Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47202 AEM RTD8 Underl Alarm Type Int32 N/A N/A RW | 0= None
1 = Alarm
2 = Pre-alarm
3 = Status Only
47204 AEM RTD8 Under2 Alarm Type Int32 N/A N/A RW | 0=None
1=Alarm
2 = Pre-alarm

3 = Status Only
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47206 AEM RTD8 Out of Range Alarm Type | Int32 N/A N/A RW | 0= None
1=Alarm
2 = Pre-alarm
3 = Status Only
47208— RESERVED
48
47250 AEM Thermocouplel Hysteresis Int32 DeciPercent Deci RW | 0-1000
47252 AEM Thermocouplel Arming Delay Int32 Second N/A RW | 0-300
47254 AEM Thermocouplel Threshold1 Int32 Second N/A RW | 0-300
Activation Delay
47256 AEM Thermocouplel Threshold2 Int32 Second N/A RW | 0-300
Activation Delay
47258 AEM Thermocouplel Overl Int32 Deg F N/A RW | 32-2507
Threshold
47260 AEM Thermocouplel Over2 Int32 Deg F N/A RW | 32-2507
Threshold
47262 AEM Thermocouplel Underl Int32 Deg F N/A RW | 32-2507
Threshold
47264 AEM Thermocouplel Under2 Int32 Deg F N/A RW | 32-2507
Threshold
47266 AEM Thermocouplel Overl Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47268 AEM Thermocouplel Over2 Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47270 AEM Thermocouplel Underl Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47272 AEM Thermocouplel Under 2 Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47274 AEM Thermocouplel Out of Range Int32 N/A N/A RW | 0= None
Alarm Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47276 AEM Thermocouple2 Hysteresis Int32 DeciPercent Deci RW | 0-1000
47278 AEM Thermocouple2 Arming Delay Int32 Second N/A RW | 0-300
47280 AEM Thermocouple2 Threshold1 Int32 Second N/A RW | 0-300
Activation Delay
47282 AEM Thermocouple2 Threshold2 Int32 Second N/A RW | 0-300
Activation Delay
47284 AEM Thermocouple2 Overl Int32 Deg F N/A RW | 32-2507
Threshold
47286 AEM Thermocouple2 Over2 Int32 Deg F N/A RW | 32-2507
Threshold
47288 AEM Thermocouple2 Underl Int32 Deg F N/A RW | 32-2507
Threshold
47290 AEM Thermocouple2 Under2 Int32 Deg F N/A RW | 32-2507
Threshold
47292 AEM Thermocouple2 Overl Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47294 AEM Thermocouple2 Over2 Alarm Int32 N/A N/A RW 0 = None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47296 AEM Thermocouple2 Underl Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
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47298 AEM Thermocouple2 Under 2 Alarm Int32 N/A N/A RW | 0= None
Type 1= Alarm
2 = Pre-alarm
3 = Status Only
47300 AEM Thermocouple2 Out of Range Int32 N/A N/A RW | 0= None
Alarm Type 1=Alarm
2 = Pre-alarm
3 = Status Only
47302—- FUTURE USE
498
47500 AEM Analog Input 1 Arming Delay Int32 N/A Sec * 2 R 0—-600 counts = 0-300
Metering seconds
47502 AEM Analog Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47504 AEM Analog Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47506 AEM Analog Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds
47508 AEM Analog Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds
47510 AEM Analog Input 2 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47512 AEM Analog Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47514 AEM Analog Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47516 AEM Analog Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds
47518 AEM Analog Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds
47520 AEM Analog Input 3 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47522 AEM Analog Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47524 AEM Analog Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47526 AEM Analog Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds
47528 AEM Analog Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds
47530 AEM Analog Input 4 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47532 AEM Analog Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47534 AEM Analog Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0—-300
Under 1 Metering seconds
47536 AEM Analog Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds
47538 AEM Analog Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds
47540 AEM Analog Input 5 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47542 AEM Analog Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47544 AEM Analog Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47546 AEM Analog Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds
47548 AEM Analog Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds
47550 AEM Analog Input 6 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47552 AEM Analog Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47554 AEM Analog Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47556 AEM Analog Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300

Over 2 Metering

seconds
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47558 AEM Analog Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds

47560 AEM Analog Input 7 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47562 AEM Analog Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47564 AEM Analog Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds

47566 AEM Analog Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds

47568 AEM Analog Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds

47570 AEM Analog Input 8 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47572 AEM Analog Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47574 AEM Analog Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds

47576 AEM Analog Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 Metering seconds

47578 AEM Analog Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 Metering seconds

47580 AEM RTD Input 1 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47582 AEM RTD Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47584 AEM RTD Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds

47586 AEM RTD Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds

47588 AEM RTD Input 1 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds

47590 AEM RTD Input 2 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47592 AEM RTD Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47594 AEM RTD Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds

47596 AEM RTD Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds

47598 AEM RTD Input 2 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds

47600 AEM RTD Input 3 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47602 AEM RTD Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47604 AEM RTD Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds

47606 AEM RTD Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds

47608 AEM RTD Input 3 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds

47610 AEM RTD Input 4 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47612 AEM RTD Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47614 AEM RTD Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds

47616 AEM RTD Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds

47618 AEM RTD Input 4 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds

47620 AEM RTD Input 5 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds

47622 AEM RTD Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds

47624 AEM RTD Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
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47626 AEM RTD Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds
47628 AEM RTD Input 5 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds
47630 AEM RTD Input 6 Arming Delay Int32 N/A Sec * 2 R 0—-600 counts = 0-300
Metering seconds
47632 AEM RTD Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47634 AEM RTD Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47636 AEM RTD Input 6 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds
47638 AEM RTD Input 6 Activation Delay Uint32 N/A Sec * 2 R 0—-600 counts = 0-300
Under 2 seconds
47640 AEM RTD Input 7 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47642 AEM RTD Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 1 Metering seconds
47644 AEM RTD Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47646 AEM RTD Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds
47648 AEM RTD Input 7 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds
47650 AEM RTD Input 8 Arming Delay Int32 N/A Sec * 2 R 0-600 counts = 0-300
Metering seconds
47652 AEM RTD Input 8 Activation Delay Uint32 N/A Sec * 2 R 0—-600 counts = 0-300
Over 1 Metering seconds
47654 AEM RTD Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 1 Metering seconds
47656 AEM RTD Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Over 2 seconds
47658 AEM RTD Input 8 Activation Delay Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Under 2 seconds
47660 AEM Thermocouple Input 1 Arming Int32 N/A Sec * 2 R 0—-600 counts = 0—-300
Delay Metering seconds
47662 AEM Thermocouple Input 1 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Over 1 Metering seconds
47664 AEM Thermocouple Input 1 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Under 1 Metering seconds
47666 AEM Thermocouple Input 1 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Over 2 Metering seconds
47668 AEM Thermocouple Input 1 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Under 2 Metering seconds
47670 AEM Thermocouple Input 2 Arming Int32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Metering seconds
47672 AEM Thermocouple Input 2 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Over 1 Metering seconds
47674 AEM Thermocouple Input 2 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Under 1 Metering seconds
47676 AEM Thermocouple Input 2 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Over 2 Metering seconds
47678 AEM Thermocouple Input 2 Activation | Uint32 N/A Sec * 2 R 0-600 counts = 0—-300
Delay Under 2 Metering seconds
47680 AEM Analog Output 1 Activation Int32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Metering seconds
47682 AEM Analog Output 2 Activation Int32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Metering seconds
47684 AEM Analog Output 3 Activation Int32 N/A Sec * 2 R 0-600 counts = 0-300
Delay Metering seconds
47686 AEM Analog Output 4 Activation Int32 N/A Sec * 2 R 0—-600 counts = 0—-300
Delay Metering seconds
47688 27-1 Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0—-300
30.76923 seconds

47690 27-1 Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds

47692 27-2 Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0-300
30.76923 seconds
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47694 27-2 Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47696 59-1 Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0—-300
30.76923 seconds
47698 59-1 Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47700 59-2 Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0-300
30.76923 seconds
47702 59-2 Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47704 47 Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0-300
30.76923 seconds
47706 47 Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47708 810 Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0—-300
30.76923 seconds
47710 810 Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47712 81U Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0—-300
30.76923 seconds
47714 81U Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47716 32R Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0-300
30.76923 seconds
47718 32R Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47720 40Q Arming Delay Metering Uint32 N/A Sec * R 0-9230 counts = 0-300
30.76923 seconds
47722 40Q Activation Delay Metering Uint32 N/A Sec * R 0-923 counts = 0-30
30.76923 seconds
47724 ROCOF Activation Delay Metering Uint32 N/A Sec * 67 R 0-666 counts = 0-10
47726 Pre-Crank Timer Metering Int32 Second Deci R 0-300
47728 Crank Timer Metering Int32 Second Deci R 0-3000
47730 Resting Timer Metering Int32 Second Deci R 0-3000
47732 Restart Delay Timer Metering Int32 Second Deci R 0-1200
47734 Cooldown Timer Metering Uint32 Second Deci R 0-36000
47736 Auto Restart Timer Metering Uint32 Second N/A R 0-1800
47738 Cool Temp Sender Fail Timer Int32 Second Deci R 0-18000
Metering
47740 Oil Pressure Sender Fail Timer Int32 Second Deci R 0-3000
Metering
47742 Fuel Level Sender Fail Timer Int32 Second Deci R 0-3000
Metering
47744 Voltage Sensing Sender Fail Timer Int32 Second Deci R 0-3000
Metering
47746 Speed Sender Fail Timer Metering Int32 Second Deci R 0-3000
47748 Sync Fail Timer Metering Int32 N/A Sec * R 0-18462 counts = 0—-600
30.76923 seconds
47750 Generator Exerciser Session Elapsed | Uint32 Second N/A R 0-4294967295
Seconds Data
47752 Generator Exerciser Seconds To Next | Uint32 Second N/A R 0-4294967295
Start Data
47754 Generator Exerciser Session Duration | Uint32 Second N/A R 0-4294967295
Data

Legacy Parameter Table for DGC-500 and DGC-1000

The DGC-2020 maps all legacy parameters previously associated with the DGC-500 and DGC-1000 into
the Holding Register address space (40000 to 41999). Query address N will access the Holding Register
N+1. The Data Format is Integer type data unless identified otherwise in the Data Format column.

B-144 DGC-2020 Modbus® Communication 9400200891 Rev A



Holc_iing Parameter Range Read/Write Data Units
Register Supported Format
40001-18 RESERVED
PARAMETER SETTINGS
40019 Emergency Stop 0-1 RW 0 = Off
1 = Stop
40020 Remote Start / Stop: Runs whenin | 0-1 RW 0 = Stop
Auto mode 1 = Start
40021-22 RESERVED
SYSTEM PARAMETERS
40023 Default Generator Connection 0-2 RW 0=3phL-L
1=3phL-N
2=1phA-B
40024 NFPA Level 0-2 RW 0 = Off
1=Levell
2=Level 2
40025 RESERVED
40026 Rated Engine RPM 25-3600 RW RPM
40027 Number Flywheel Teeth 50-500 RW
40028 Genset kW Rating 25-9999 RW Kilowatt
40029 No Load Cool Down Time 0-60 RW Minutes
GENERATOR PT PRIMARY
40030 Voltage(a) 1-15000 RW DP Vac x10000
40031 Voltage(b) RW DP Vac
GENERATOR PT SECONDARY
40032 | Voltage | 1-480 | RW | vac
GENERATOR CT PRIMARY
40033 | Current | 1—-5000 | RW | Aac
LOW FUEL ALARM
40034 Enable 0-1 RW 0 = Off
1=0n
40035 Threshold 2-50 RW % Full Tank
LOW FUEL PRE-ALARM
40036 Enable 0-1 RW 0 = Off
1=0n
40037 Threshold 10-100 RW % Full Tank
LOW COOLANT TEMP PRE-ALARM
40038 Enable 0-1 RW 0 = Off
1=0n
40039 Threshold 32-150 RW Degrees F
BATTERY OVERVOLTAGE PRE-ALARM
40040 Enable 0-1 RW 0 = Off
1=0n
40041 RESERVED
MAINTENANCE INTERVAL PRE-ALARM
40042 Enable 0-1 RW 0 = Off
1=0n
40043 Threshold 0-5000 RW Hours
ENGINE KW OVERLOAD PRE-ALARM
40044 Enable 0-1 RW 0 = Off
1=0n
40045 Threshold 95-140 RW % of Rated
HIGH COOLANT TEMP PRE-ALARM
40046 Enable 0-1 RW 0 = Off
1=0n
40047 Threshold 100-280 RW Degrees F
LOW OIL PRESSURE PRE-ALARM
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40048 Enable 0-1 RW 0 = Off
1=0n
40049 Threshold 3-100 RW PSI
LOW BATTERY VOLTAGE PRE-ALARM
40050 Enable 0-1 RW 0 = Off
1=0n
40051 Threshold 60-120 (12V) RW 0.1 vdc
120-240 (24V)
40052 Pre-alarm Activation Time Delay 1-10 RW Seconds
WEAK BATTERY VOLTAGE PRE-ALARM
40053 Enable 0-1 RW 0 = Off
1=0n
40054 Threshold 40-80 (12V) RW 0.1 vdc
80-160 (24V)
40055 Pre-alarm Activation Time Delay 1-10 RW Seconds
40056-59 RESERVED
HIGH COOLANT TEMP ALARM
40060 Enable 0-1 RW 0 = Off
1=0n
40061 Threshold 100-280 RW Degrees F
40062 Arming Delay after Crank 60 RW Seconds
Disconnect
LOW OIL PRESSURE ALARM
40063 Enable 0-1 RW 0 = Off
1=0n
40064 Threshold 3-100 RW PSI
40065 Arming Delay after Crank 5-15 RW Seconds
Disconnect
OVERSPEED ALARM
40066 Enable 0-1 RW 0 = Off
1=0n
40067 Threshold 105-140 RW % of Rated
40068 Alarm Activation Time Delay 0-500 RW Milliseconds
40069-71 RESERVED
CRANKING PARAMETERES
40072 Cranking Style 0-1 RW 0 = Continuous
1= Cycle
40073 Number of Crank Cycles 1-7 RW
40074 Cycle Crank Time 5-15 RW Seconds
40075 Continuous Crank Time 1-60 RW Seconds
40076 Crank Disconnect Limit 10-100 RW % of Rated
40077 Pre-crank Delay 0-30 RW Seconds
SYSTEM MONITOR
40078 Remaining Cooldown Time 0-60 R Minutes
40079 RESERVED
40080 Active Speed Signal Sources 1-4 R 0 = None
1=MPU
2 =Gen Freq
4 = CAN Bus
40081 Sender Failure Alarm Code individual bits R b0 = High Coolant Temperature
are0Oorl bl = Oil Pressure

b2 = Fuel Level

b3 = Magnetic Pick-up

b4 = Generator Voltage Sensing
b5 = Battery Charger Fail

b6 = Coolant Level Sender Fall
b7 not used
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40082 Alarm Codes individual bits R bO=High Coolant Temperature Alarm
are0Oorl bl=Low Coolant Level Alarm
b2=Low Fuel Level Alarm
b3=Emergency Stop Alarm
b4=Global Sender Fail Alarm
b5=0Over Crank Alarm
b6=Over Speed Alarm
b7=Low Oil Pressure Alarm
b8=Loss of ECU Communication Alarm
b9=Unexpected Shutdown Alarm BP
b10=Fuel Leak Detect Alarm
bl1=Battery Charger Fail Alarm
40083 Pre-Alarm Codes individual bits R bO=High Coolant Temperature
areOorl bl=Low Coolant Temperature
b2=Weak Battery
b3=Low Battery
b4=Battery Overvoltage
b5=Battery Charger Fall
b6=Maintenance Interval
b7=Engine Overload
Rev. 3.04 Added:
b8 =DTC
b9 = CAN Fail
40084 Pre-Alarm Codes, Group 2 individual bits R bO=Low Oil Pressure
areOorl bl=Low Fuel Level
b2=Magnetic Pick-up Falil
b3=Fuel Level Sender Fail
b4=Aux Input 1
b5=Aux Input 2
b6=Aux Input 3
b7=Aux Input 4
40085 Engine Coolant Temperature R Degrees F
40086 Engine Oil Pressure R PSI
40087 Battery Voltage R 0.1 Vdc
40088 Fuel Level R % Full Tank
40089 Time Remaining until Maintenance R Hours
40090 Accumulated Engine Runtime(a) RW DP Minutes x 10000
40091 Accumulated Engine Runtime(b) RW DP Minutes
40092 Not Currently Used RW DP
40093 Not Currently Used RW DP
40094 Engine Speed(a) R DP RPM x10000
40095 Engine Speed(b) R DP RPM
40096 Engine Load(a) R DP
40097 Engine Load(b) R DP % of Rated Load
GENERATOR MONITOR
40098 Phase a-b RMS Voltage(a) R DP RMS Volt x
10000
40099 Phase a-b RMS Voltage(b) R DP RMS Volt
40100 Phase b-c RMS Voltage(a) R DP RMS Volt x
10000
40101 Phase b-c RMS Voltage(b) R DP RMS Volt
40102 Phase c-a RMS Voltage(a) R DP RMS Volt x
10000
40103 Phase c-a RMS Voltage(b) R DP RMS Volt
40104 Phase a-n RMS Voltage(a) R DP RMS Volt x
10000
40105 Phase a-n RMS Voltage(b) R DP RMS Volt
40106 Phase b-n RMS Voltage(a) R DP RMS Volt x
10000
40107 Phase b-n RMS Voltage(b) R DP RMS Volt
40108 Phase c-n RMS Voltage(a) R DP RMS Volt x
10000
40109 Phase c-n RMS Voltage(b) R DP RMS Volt
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40110 Phase a RMS Current R RMS Amps

40111 Phase b RMS Current R RMS Amps

40112 Phase ¢ RMS Current R RMS Amps

40113 Phase a Apparent Power(a) R DP KVA x 10000

40114 Phase a Apparent Power(b) R DP KVA

40115 Phase b Apparent Power(a) R DP KVA x 10000

40116 Phase b Apparent Power(b) R DP KVA

40117 Phase ¢ Apparent Power(a) R DP KVA x 10000

40118 Phase c Apparent Power(b) R DP KVA

40119 3 Phase Apparent Power(a) R DP KVA x 10000

40120 3 Phase Apparent Power(b) R DP KVA

40121 Phase a Power(a) R DP KWatt x 10000

40122 Phase a Power(b) R DP KWatt

40123 Phase b Power(a) R DP KWatt x 10000

40124 Phase b Power(b) R DP KWatt

40125 Phase c Power(a) R DP KWatt x 10000

40126 Phase c Power(b) R DP KWatt

40127 3 Phase power(a) R DP KWatt x 10000

40128 3 Phase power(b) R DP KWatt

40129 3 Phase Total kW-Hours(a) RW TP KWH x 10000 x
10000

40130 3 Phase Total kW-Hours(b) RW TP KWH x 10000

40131 3 Phase Total kW-Hours(x) RW TP KWH

40132 Power Factor 0-100 R 0.01

40133 Frequency R 0.1 Hertz

40134 Present Total kW-minutes (a) RW TP kWm x 10000 x
10000

40135 Present Total kwW-minutes (b) RW TP kWwm x 10000

40136 Present Total kW-minutes (c) RW TP kWm

40137 Generator Speed Mode individual bits RW active spd signals:

areOorl b0 =mag. pick-up or CAN’s ECU

engine’s speed.
bl =generator

40138-39 RESERVED

40140 Power Factor State 0-3 R 0 = leading, 1 = lagging
40141-272 RESERVED
40273 Input Contacts States individual bits R b0 = coolant level,
areOorl bl = ATS,
b2 = E-stop,

b3 = charger failed,
b4 = aux. input 1,
b5 = aux. input 2,
b6 = aux. input 3,

b7 = aux. input 4. [* b7 =
aux. input 4. */
40274 BESTCOMSPIus® Test Buttons individual bits RW b0 = button #1,
States areOorl bl = button #2,

b2 = button #3,
b3 = button #4,
b4-b7 are not used.

40275-80 RESERVED

40281 Embedded Code Version Number 0-99 R
()

40282 Embedded Code Version Number 0-9999 R
(b)

40283 Embedded Code Version Number 0-9999 R
(c)

40287-97 RESERVED

B-148 DGC-2020 Modbus® Communication 9400200891 Rev A



Holding Parameter Range Read/Write Data Units
Register 9 Supported Format
40298 Read Relay Image of both Main individual bits R Main is in lower byte and Aux is in
and Aux Output areOorl upper byte.
b0 = Aux Output 1,
bl = Aux Output 2,
b2 = Aux Output 3,
b3 = Aux Output 4,
b4 = Aux Output 5,
b5 = Aux Output 6,
b6 = Aux Output 7,
b7 = Aux Output 8.
b8 = Master Start Relay,
b9 = Fuel Solenoid Relay,
b10 = PreHeat PreLube Relay,
b1l = Alarm Relay,
b12 = UNASSIGNED,
b13 = Buzzer On,
b14 = EPS Loaded Relay,
b15 = PreAlarm Relay,
40299 RESERVED
J1939 DIAGNOSTIC TROUBLE CODES
40300 Active DTC Number 16 — Lower 0-65535 R Suppose the 32 bits of DTC Data is in
Two Bytes Register N and N+1.
40301 Active DTC Number 16 — Upper 0-65535 R
Two Bytes SPN = (Register N: Most Significant 3
40302 Active DTC Number 15 — Lower 0-65535 R bits * 65536) + (Register N+1: LS Byte *
Two Bytes 256) + (Register N+1: MS Byte)
40303 Active DTC Number 15 — Upper 0-65535 R . .
Two Bytes FMI = Register N: Bits 8-12
40304 Active DTC Number 14 — Lower 0-65535 R . o
Two Bytes é)ccurrence Count = Register N: Bits 0—
40305 Active DTC Number 14 — Upper 0-65535 R
Two Bytes
40306 Active DTC Number 13 — Lower 0-65535 R
Two Bytes
40307 Active DTC Number 13 — Upper 0-65535 R
Two Bytes
40308 Active DTC Number 12 — Lower 0-65535 R
Two Bytes
40309 Active DTC Number 12 — Upper 0-65535 R
Two Bytes
40310 Active DTC Number 11 — Lower 0-65535 R
Two Bytes
40311 Active DTC Number 11 — Upper 0-65535 R
Two Bytes
40312 Active DTC Number 10 — Lower 0-65535 R
Two Bytes
40313 Active DTC Number 10 — Upper 0-65535 R
Two Bytes
40314 Active DTC Number 9 — Lower 0-65535 R
Two Bytes
40315 Active DTC Number 9 — Upper 0-65535 R
Two Bytes
40316 Active DTC Number 8 — Lower 0-65535 R
Two Bytes
40317 Active DTC Number 8 — Upper 0-65535 R
Two Bytes
40318 Active DTC Number 7 — Lower 0-65535 R
Two Bytes
40319 Active DTC Number 7 — Upper 0-65535 R
Two Bytes
40320 Active DTC Number 6 — Lower 0-65535 R
Two Bytes
40321 Active DTC Number 6 — Upper 0-65535 R

Two Bytes
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40322 Active DTC Number 5 — Lower 0-65535 R
Two Bytes
40323 Active DTC Number 5 — Upper 0-65535 R
Two Bytes
40324 Active DTC Number 4 — Lower 0-65535 R
Two Bytes
40325 Active DTC Number 4 — Upper 0-65535 R
Two Bytes
40326 Active DTC Number 3 — Lower 0-65535 R
Two Bytes
40327 Active DTC Number 3 — Upper 0-65535 R
Two Bytes
40328 Active DTC Number 2 — Lower 0-65535 R
Two Bytes
40329 Active DTC Number 2 — Upper 0-65535 R
Two Bytes
40330 Active DTC Number 1 — Lower 0-65535 R
Two Bytes
40331 Active DTC Number 1 — Upper 0-65535 R
Two Bytes
40332 Previous DTC Number 1 — Lower 0-65535 R Suppose the 32 bits of DTC Data is in
Two Bytes Register N and N+1.
40333 Previous DTC Number 1 — Upper 0-65535 R
Two Bytes SPN = (Register N+1: Most Significant
40334 Previous DTC Number 2 — Lower | 0-65535 R 3 bits * 65536) + (Register N: LS Byte *
Two Bytes 256) + (Register N: MS Byte)
40335 Previous DTC Number 2 — Upper 0-65535 R . .
Two Bytes PP FMI = Register N+1: Bits 8-12
40336 .IP.\:\?(\)/ 'g;tseg-rc Number 3 — Lower 0-65535 R Occurrence Count = Register N: Bits 0—
6
40337 Previous DTC Number 3 — Upper 0-65535 R
Two Bytes
40338 Previous DTC Number 4 — Lower 0-65535 R
Two Bytes
40339 Previous DTC Number 4 — Upper 0-65535 R
Two Bytes
40340 Previous DTC Number 5 — Lower 0-65535 R
Two Bytes
40341 Previous DTC Number 5 — Upper 0-65535 R
Two Bytes
40342 Previous DTC Number 6 — Lower 0-65535 R
Two Bytes
40343 Previous DTC Number 6 — Upper 0-65535 R
Two Bytes
40344 Previous DTC Number 7 — Lower 0-65535 R
Two Bytes
40345 Previous DTC Number 7 — Upper 0-65535 R
Two Bytes
40346 Previous DTC Number 8 — Lower 0-65535 R
Two Bytes
40347 Previous DTC Number 8 — Upper 0-65535 R
Two Bytes
40348 Previous DTC Number 9 — Lower 0-65535 R
Two Bytes
40349 Previous DTC Number 9 — Upper 0-65535 R
Two Bytes
40350 Previous DTC Number 10 — Lower | 0-65535 R
Two Bytes
40351 Previous DTC Number 10 — Upper | 0-65535 R
Two Bytes
40352 Previous DTC Number 11 — Lower | 0-65535 R
Two Bytes
40353 Previous DTC Number 11 — Upper | 0-65535 R

Two Bytes
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40354 Previous DTC Number 12 — Lower | 0-65535 R
Two Bytes
40355 Previous DTC Number 12 — Upper | 0-65535 R
Two Bytes
40356 Previous DTC Number 13 — Lower | 0-65535 R
Two Bytes
40357 Previous DTC Number 13 — Upper | 0-65535 R
Two Bytes
40358 Previous DTC Number 14 — Lower | 0-65535 R
Two Bytes
40359 Previous DTC Number 14 — Upper | 0-65535 R
Two Bytes
40360 Previous DTC Number 15 — Lower | 0-65535 R
Two Bytes
40361 Previous DTC Number 15 — Upper | 0-65535 R
Two Bytes
40362 Previous DTC Number 16 — Lower | 0-65535 R
Two Bytes
40363 Previous DTC Number 16 — Upper | 0-65535 R
Two Bytes
40364 RESERVED
40365 RESERVED
40366 RESERVED
40367 RESERVED
40368 DTC Lamp Status individual bits R Active stored in upper byte — Previous
NOTE: Even bits are Always a areOor1l stored in lower byte.
Zero Value. b0 =0,
bl = Protect Lamp,
b2 =0,
b3 = Amber Warning Lamp,
b4 =0,
b5 = Red Stop Lamp,
b6 =0,
b7 = Malfunction Indicator Lamp,
b8 =0,
b9 = Protect Lamp,
b10 =0,
b11 = Amber Warning Lamp,
b12 =0,
b13 = Red Stop Lamp,
b14 =0,
b15 = Malfunction Indicator Lamp
40369 Number of DTC’s 0-65535 R Active stored in upper byte — Previous
stored in lower byte.
40370 CAN Bus Results Register individual bits R b0 = CAN Comms. Fail,
are0Oorl bl = Active DTC Clear Fall,
b2 = Previous DTC Clear Fail,
b3 = DTC Values Changed,
b4 = CAN Hardware Test Pass,
b5 = UNASSIGNED,
b6 = UNASSIGNED,
b7 = UNASSIGNED
40371 CAN Related Parameter: Percent 0-100 R Percent
Coolant Level
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Data

Units
Format

40372

CAN Communications Diagnostics

for use when CAN is enabled.

individual bits
areOorl

R

Bit 12 - .Engine Run Time

Bit 11 — Data Failure Status Previous
Active DTCs Cleared

Bit 10 — Active DTCs Cleared

Bit 9 - Previous Active DTCs

Bit 8 - Current Active DTCs

Bit 7 — Coolant Level

Bit 6 - Oil Pressure

Bit 5 - Coolant Temp

Bit 4 - Engine Speed

Bit 3 — Can Error Status tx err passive
Bit 2 — Can Error Status rx err passive
Bit 1 — Can Error Status driver sleep
status

Bit 0 — Can Error Status bus off

40373

System Config

individual bits
areOorl

RW

Bit 0 — RUN
Bit 1 — OFF
Bit 2 — AUTO_RUN
Bit 3— AUTO_OFF
Bit 4 — AUTO_ANY

40374

System Status

0-10

0=RESET
1=READY

2 = CRANKING

3 = RESTING

4 = RUNNING

5= ALARM

6 = PRESTART

7 = COOLING

8 = CONNECTING
9 = DISCONNECT
10 = PULSING

11 = UNLOADING

40375

Used to display Value, NC, NS,
NA, and SF

Bits 0-2: coolant level

Bits 3-5: coolant temperature
Bits 6-8: oil pressure

Bits 9-11: engine speed

Bits 12-14: engine run time
Bit 15: NOT USED

3-Bit Status Flag Values:
000 for Valid Data

001 for No Comms

010 for Not Sent

011 for Not Supp

100 for Sender Error

40380-81

FUTURE USE

40382

MTU module type

RW

1 = module type 201
2 = module type 302
3 = module type 303
4 = module type 304

40383

MTU speed demand switch

RW

0=ANALOG_CAN
1=UP_DN_ECU
2=UP_DN_CAN

3= ANALOG_ECU

5 = FREQUENCY

7 = NO_CAN_DEMAND

40384

MTU RPM request for engine

1400-2000

RW

40385

Volvo Accelerator Pedal Position

(Trim)

0-100

RW

0 = Rated speed — 120rpm;
50 = Rated speed;
100 = Rated speed + 120rpm.

40386

Volvo Engine RPM Select

0-1

RW

0 = Primary,
1 = Secondary

40387

J1939 source address for this unit

0-253

RW

40388

CAN Bus ECU Configuration

0-65535

RW

0 = Not configured;

1 = Volvo Penta EDCS;
2 =MTU MDEC
3=MTU ADEC
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40395 ECU Settling Time 0-65535 RW Milliseconds
40396 ECU Pulse Cycle Time - The 0-65535 RW Minutes
amount of time unit is to wait in
OFF between Pulse Cycles.
40397 ECU Disconnect Time - The 0-65535 RW Seconds
amount of time ECU is kept
powered off.
40398 ECU Connect Time - The amount 0-65535 RW Seconds
of time ECU is powered when
connecting (unit tries to run). Also
used for the Pulse duration time.
40399-420 FUTURE USE
J1939 DATA
40421 Accelerator Pedal Position 0-100% R 0.4%/bit gain, 0% offset
40422 Percent Load At Current Speed 0-125% R 1%/bit gain, 0% offset
40423 Actual Engine Percent Torque 0-125% R 1%/bit gain, -125% offset
40424 Engine Speed 0-8031.875 R RPM (0.125rpm/bit gain)
40425 Injection Control Pressure 0 to +251 MPa R 1/256 MPa/bit, 0 Offset
40426 Injector Metering Rail Pressure 0 to +251 MPa R 1/256 MPa/bit gain, 0 MPa offset
(0 to 36404 psi)
40427 Engine Run Time 0 to +210,554, R 0.05 h/bit gain, 0 h offset
060.75 h
40428 Engine Run Time R
40429 Engine Run Time R
40430 Trip Fuel Data Range: 0 R 0.5 L per bit gain, O L offset
to +2,105,540,
608 L
40431 Trip Fuel R
40432 Trip Fuel R
40433 Total Fuel Used Data Range: 0 R 0.5 L per bit gain, O L offset
to +2,105,540,
608 L
40434 Total Fuel Used R
40435 Total Fuel Used R
40436 Coolant Temperature -40 to +210 °C R Raw ECU Parameter Data
(-40 to 410 °F) 1 °C/bit gain, -40 °C offset
40437 Fuel Temperature -40 to +210 °C R Raw ECU Parameter Data
(-40 to 410 °F) 1 °C/bit gain, -40 °C offset
40438 Engine Oil Temperature -273t0 +1735.0 | R Raw ECU Parameter Data
°C (-459.4 to 0.03125 °C/bit gain, -273 °C offset
3155.0 °F)
40439 Engine Intercooler Temperature -40 to +210 °C R Raw ECU Parameter Data
(-40 to 410 °F) 1 °C/bit gain, -40 °C offset
40440 Fuel Delivery Pressure 0-1000 kPa (0- | R Raw ECU Parameter Data
145 psi) 4 kPa/bit gain, 0 kPa offset
40441 Engine Oil Level 0-100 % R Raw ECU Parameter Data
0.4 %/bit gain, 0 % offset
40442 Engine Oil Pressure 0-1000 kPa (0- | R Raw ECU Parameter Data
145 psi) 4 kPa/bit gain, 0 kPa offset
40443 Coolant Pressure 0 to +500 kPa R Raw ECU Parameter Data
(0 to 72.5 psi) 2 kPa/bit gain, 0 kPa offset
40444 Coolant Level 0-100 % R Raw ECU Parameter Data
0.4 %/bit gain, 0 % offset
40445 Fuel Rate 0-3212.75 L/h R Raw ECU Parameter Data
0.05 L/h per bit gain, 0 L/h offset (13.9 x
10-6 L/s per bit)
40446 Barometric Pressure 0-125 kPa R Raw ECU Parameter Data
(0-18.1 psi) 0.5 kPa/bit gain, 0 kPa offset
40447 Ambient Air Temperature -273t0 +1735.0 | R Raw ECU Parameter Data
°C (-459.4 to 0.03125 °C/bit gain, -273 °C offset
3155.0 °F)
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40448 Air Inlet Temperature -40 to +210 °C R Raw ECU Parameter Data
(-40 to 410 °F) 1 °C/bit gain, -40 °C offset
40449 Boost Pressure 0-500 kPa R Raw ECU Parameter Data
(0-72.5 psi) 2 kPa/bit gain, 0 kPa offset
40450 Intake Manifold Temperature -40t0 +210°C (- | R Raw ECU Parameter Data
40 to 410 °F) 1 °C/bit gain, -40 °C offset
40451 Air Filter Differential Pressure 0-12.5 kPa (0— R Raw ECU Parameter Data
1.8 psi) 0.05 kPa/bit gain, 0 kPa offset
40452 Exhaust Gas Temperature -273to +1735.0 R Raw ECU Parameter Data
°C (-459.4 to 0.03125 °C/bit gain, -273 °C offset
3155.0 °F)
40453 Electrical Potential Voltage 0-3212.75V R Raw ECU Parameter Data
0.05 V/bit gain, 0 V offset
40454 Battery Potential Voltage Switched | Data Range: 0- | R Raw ECU Parameter Data
3212.75V 0.05 V/bit gain, 0 V offset
40455 Speed At Idle Point 1 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40456 Torque At Idle Point 1 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40457 Speed At Idle Point 2 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40458 Torque At Idle Point 2 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40459 Speed At Idle Point 3 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40460 Torque At Idle Point 3 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40461 Speed At Idle Point 4 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40462 Torque At Idle Point 4 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40463 Speed At Idle Point 5 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40464 Torque At Idle Point 5 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40465 Speed At High Idle Point 6 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40466 Gain Of End speed governor 0-50.2 %/rpm R Raw ECU Parameter Data
0.0007813 % engine reference
torque/rpm per bit gain (normalized),
0 %/rpm per bit offset
40467 Reference Engine Torque 0-64 255 Nm R Raw ECU Parameter Data
1 Nm/bit gain, 0 Nm offset
40468 Override Speed Point 7 0-8031.875rpm | R Raw ECU Parameter Data
0.125 rpm/bit, 0 rpm offset
40469 Override Time Limit 0-25s R Raw ECU Parameter Data
0.1 s/bit gain, 0 s offset
40470 Speed Lower Limit 0-2500 rpm R Raw ECU Parameter Data
10 rpm/bit gain, O rpm offset
40471 Speed Upper Limit 0-2500 rpm R Raw ECU Parameter Data
10 rpm/bit gain, O rpm offset
40472 Torque Lower Limit 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40473 Torque Upper Limit 0-125% R Raw ECU Parameter Data
1%/bit gain, -125% offset
40474 Crankcase Pressure -250 to +251.99 R Raw ECU Parameter Data
kPa 0.0078125 kPa/bit gain,
-250 kPa offset
40475 Oil Filter Differential Pressure 0-125 kPa R Raw ECU Parameter Data
0.5 kPa/bit gain, 0 offset
40476 Fuel Filter Differential Pressure 0-500 kPa R Raw ECU Parameter Data
2 kPa/bit gain, 0 offset
40477-82 FUTURE USE
40493-99 FUTURE USE
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40500 DGC-2020 product series identifier | 2020 R
40501 Firmware Part Number - 2nd most | 0-9 R
significant digit. NOTE: The most
significant digit is always 9, but is
not mapped.
40502 Firmware Part Number - 3rd-6th 0000-9999 R
most significant digits
40503 Firmware Part Number - four least | 0000-9999 R
significant digits
40504 LED Status individual bits R Bits indicate status of LED’s:
areOorl b0 = RUN
bl = OFF
b2 = AUTO
b3 = ALARM
b4 = LOAD
b5 = NOT IN AUTO
40507 Read Relay Image of both Main individual bits R Main is in lower byte and Aux is in
and Aux Output areOorl upper byte.
(Duplicate of 40298) b0 = Aux Output 1,
bl = Aux Output 2,
b2 = Aux Output 3,
b3 = Aux Output 4,
b4 = Aux Output 5,
b5 = Aux Output 6,
b6 = Aux Output 7,
b7 = Aux Output 8.
b8 = Master Start Relay,
b9 = Fuel Solenoid Relay,
b10 = Preheat Prelube Relay,
b1l = Alarm Relay,
b12 = UNASSIGNED,
b13 = Buzzer On,
b14 = EPS Loaded Relay,
b15 = Pre-alarm Relay,
40508 Input Contacts States individual bits R b0 = coolant level,
(Duplicate of 40273) areOorl bl = ATS,
b2 = E-stop,
b3 = charger failed,
b4 = aux. input 1,
b5 = aux. input 2,
b6 = aux. input 3,
b7 = aux. input 4. [* b7 =
aux. input 4. */
40509-604 | RESERVED
OVERCURRENT
40605 51 Pick-up — 3-phase 18-118, RW 0.18-1.18 Aac for 1A CTs,
90-775 0.90-7.75 Aac for 5A CTs
40606 51 Time Dial — 3-phase 0-99, RW 0.0-9.9 for 40607=0-15 (inverse),
0-300 0.0-30.0s for 40607=16 (fixed)
40607 51 Curve — 3-phase 0-16 RW 0-15 for inverse, 16 for fixed
40608 51 Alarm Config. — 3-phase 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm
40609 51 Pick-up — 1-phase 18-118, RW 0.18-1.18 Aac for 1A CTs,
90-775 0.90-7.75 Aac for 5A CTs
40610 51 Time Dial — 1-phase 0-99, RW 0.0-9.9 for 40607=0-15 (inverse),
0-300 0.0-30.0s for 40607=16 (fixed)
40611 51 Curve — 1-phase 0-16 RW 0-15 for inverse, 16 for fixed
40612 51 Alarm Config. — 1-phase 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm
PHASE IMBALANCE
40613 47 Pick-up 5-100 RW Volts AC
40614 47 Time Delay 0-300 RW 0.0-30.0 seconds
40615 47 Alarm Configuration 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm
UNDERVOLTAGE

9400200891 Rev A

DGC-2020 Modbus® Communication

B-155



Holc_iing Parameter Range Read/Write Data Units
Register Supported Format

40616 27 Pick-up — 3-phase 70-576 RW Volts AC

40617 27 Time Delay — 3-phase 0-300 RW 0.0-30.0 seconds

40618 27 Inhibit Frequency- 3-ph. 20-400 RW Hertz

40619 27 Alarm Config. — 3-phase 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm

40620 27 Pick-up — 1-phase 70-576 RW Volts AC

40621 27 Time Delay — 1-phase 0-300 RW 0.0-30.0 seconds

40622 27 Inhibit Frequency — 1-ph. 20-400 RW Hertz

40623 27 Alarm Config. — 1-phase 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm

OVERVOLTAGE

40624 59 Pick-up — 3-phase 70-576 RW Volts AC

40625 59 Time Delay — 3-phase 0-300 RW 0.0-30.0 seconds

40626 59 Alarm Config. — 3-phase 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm

40627 59 Pick-up — 1-phase 70-576 RW Volts AC

40628 59 Time Delay — 1-phase 0-300 RW 0.0-30.0 seconds

40629 59 Alarm Config. — 1-phase 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm

UNDERFREQUENCY

40630 81U Pickup 450-550, RW 45.0-55.0 Hz for 50-Hz config,
550-650, 55.0-65.0 Hz for 60-Hz config,
3600-4400 360.0-440.0 Hz for 400-Hz unit

40631 81U Time Delay 0-300 RW 0.0-30.0 seconds

40632 81U Inhibit Voltage 70-576 RW Volts AC

40633 81U Alarm Configuration 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm

OVERFREQUENCY

40634 810 Pickup 450--550, RW 45.0-55.0 Hz for 50-Hz config,
550-650, 55.0-65.0 Hz for 60-Hz config,
3600-4400 360.0-440.0 Hz for 400-Hz unit

40635 810 Time Delay 0-300 RW 0.0-30.0 seconds

40636 810 Alarm Configuration 0-2 RW 0=None, 1=Pre-Alarm, 2=Alarm

GENERATOR PROTECTION STATUS

40637 Gen Protection Status (upper 16 0-65535 R b16-b31 UNASSIGNED

bits)

40638 Gen Protection Status (lower 16 0-65535 R b0 = overvoltage trip,

bits) b1 = undervoltage trip,
b2 = overfrequency trip,
b3 = underfrequency trip,
b4 = overcurrent trip,
b5 = phase imbalance trip,
b6-b15 UNASSIGNED

40639 Gen Protection Pre-Alarms (upper 0-65535 R b16-b31 UNASSIGNED

16 bits)

40640 Gen Protection Pre-Alarms (lower 0-65535 R b0 = overvoltage pre-alarm,

16 bits) b1 = undervoltage pre-alarm,
b2 = overfrequency pre-alarm,
b3 = underfrequency pre-alarm,
b4 = overcurrent pre-alarm,
b5 = phase imbalance pre-alarm,
b6-b15 UNASSIGNED

40641 Gen Protection Alarms (upper 16 0-65535 R b16-b31 UNASSIGNED
bits)
40642 Gen Protection Alarms (lower 16 0-65535 R b0 = overvoltage alarm,

bits) b1 = undervoltage alarm,
b2 = overfrequency alarm,
b3 = underfrequency alarm,
b4 = overcurrent alarm,
b5 = phase imbalance alarm,
b6-b15 UNASSIGNED

REAL TIME CLOCK

40700 Hours 0--23 RW
40701 Minutes 0-59 RW
40702 Seconds 0-59 RW
40703 Month 1-12 RW
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40704 Day 1-31 RW
40705 Year RW
40706 Daylight Savings Time Enable 0-1 RW 0 = Off
1=0n
40707-33 RESERVED
RUN STATISTICS
40734 Maintenance Interval Hours 0-5000 RW hours
40735 Hours Until Maintenance 0-5000 RW hours
40737 Commission Start Month 1-12 RW month
40738 Commission Start Day 1-31 RW day
40739 Commission Start Year 0-99 RW year
40740-41 Cumulative Run Hours x 60 0-4294967295 RW DP hours
40742-43 Cumulative Loaded Run Hours x 0-4294967295 RW DP hours
60
40744-45 Cumulative Unloaded Run Hours x | 0-4294967295 RW DP hours
60
40746 Start Count 0-65535 RW
40747 Session Start Month 1-12 RW month
40748 Session Start Day 1-31 RW day
40749 Session Start Year 0-99 RW year
40750-51 Session Run Hours x 60 0-4294967295 RW DP hours
40752-53 Session Loaded Run Hours x 60 0-4294967295 RW DP hours
40754-55 Session Unloaded Run Hours x 60 | 0-4294967295 RW DP hours
CAN Bus ECU
40758 ECU Control Output Select 0-1 RW 0 = fuel solenoid relay,
1 = pre-start relay
40759 ECU Pulsing Enable 0-1 RW 0 = pulsing is enabled,
1 = pulsing is disabled
40760 MDEC Alarms 0-65535 R b0 = High Charge Air Temp,
b1 = High Oil Temp,
b2 = High Coolant Temp,
b3 = Low Aftercooler Level,
b4 = Low Fuel Delivery Press,
b5 = Low Oil Press,
b6 = Overspeed,
b7 = Combined Red,
b8-b15 UNASSIGNED
40761 MTU Pre-alarms 0-65535 R b0 = High ECU Temp,
bl = High Oil Temp,
b2 = High Intercooler Temp,
b3 = High Charge Air Temp,
b4 = High Coolant Temp,
b5 = Shutdown Override,
b6 = High Fuel Rail Press,
b7 = Low Fuel Rail Press,
b8 = Low Coolant Level,
b9 = Low Charge Air Pressure,
b10 = Low Fuel Delivery Pressure,
b11 = Low Oil Pressure,
b12 = Combined Yellow,
b13-b15 UNASSIGNED

Legacy Parameter Table for DGC-2000

The DGC-2020 maps all legacy parameters previously associated with the DGC-2000 into the Holding
Register address space (40000 to 41999). Some of these registers overlap the registers of the DGC-500
and DGC-1000 which constitutes a separate register table. Query address N will access the Holding
Register N+1. The Data Format is Integer type data unless identified otherwise in the Data Format column.
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PRODUCT ACCESS INFORMATION
40252 <Reserved>
40253 User Ltd Access Password(a) ‘A2 ez, 0 - W
40254 User Ltd Access Password(b) W
40255 User Ltd Access Password(c) W
40256 User Ltd Access Password(d) W
40257 <Reserved>
40006 Front Panel Password(a) All front panel pushbuttons |R
except for RUN, OFF,
AUTO
40007 Front Panel Password(b) R
40008 Front Panel Password(c) R
40009 Front Panel Password(d) R
40010-13 |<Reserved>
40014 User Ttl Access Password(a) ‘A2 ez, 09’ W
40015 User Ttl Access Password(b) W
40016 User Ttl Access Password(c) W
40017 User Ttl Access Password(d) W
40030 <Reserved>
40031 Logoff Data = Don't Care
40032 <Reserved>
COMMUNICATION PARAMETERS
40051 Comm Baud Rate 0 RW 0 =9600 Baud
40052 Remote Delay Time 0-20 RW 2 jl'\gin- Milliseconds 10
2 =20 etc.
20 = 200
40053 Comm Parity 0-2 RW 0 = None
1=0dd
2 = Even
40054 Device Address 1-247 RW
40055 Modern Time Delay 0-9999 RW Microseconds
40056 Embedded Code Version No. 100-9999 R Version No. x 100
PARAMETER SETTINGS
40078 Remote (PC) Emergency Stop  |0-1 w 0 = Off
1 = Stop
40079 Remote Start / Stop 0-1 w 0 = Stop
1 = Start
40080 <Reserved>
40081 Settings Source 0-2 RW 0 = Factory
1=0EM
2 = User
40082 Save Settings Data = Don't Care W
40083 <Reserved>
SYSTEM PARAMETERS
40091 Generator Connection 0-2 RW 0=3phL-L
1=23phL-N
2=1ph A-B
40092 NFPA Level 0-2 RW 0= Off
1=Levell
2=Level 2
40093 Unit System 0-1 RW 0 = English
1 = Metric
40094 Battery Volts 0-1 RW 0=12Vdc
1=24Vdc
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40095 Generator Frequency 0-1 RW 0 =50 Hz
1=60Hz
40096 Rated Engine RPM 25-3600 RW RPM
40097 Rated Engine RPM Minimum 750 R RPM
40098 Rated Engine RPM Maximum 3600 R RPM
40099 Rated Engine RPM Stepsize 50 R RPM
40100 Number Flywheel Teeth 50-500 RW
40101 Number Flywheel Teeth 50 R
Minimum
40102 Number Flywheel Teeth 500 R
Maximum
40103 Number Flywheel Teeth 1 R
Stepsize
40104 Genset kW Rating 25-9999 RW Kilowatt
40105 Genset kW Rating Minimum 25 R Kilowatt
40106 Genset kW Rating Maximum 9999 R Kilowatt
40107 Genset kW Rating Stepsize 1 R Kilowatt
40108 No Load Cool Down Time 0-60 RW Minutes
40109 No Load Cool Down Time 0 R Minutes
Minimum
40110 No Load Cool Down Time 60 R Minutes
Maximum
40111 No Load Cool Down Time 5 R Minutes
Stepsize
40112 Alternator Frequency Rated 100-900 RW Hertz
40113 Alternator Frequency Rated 100 R Hertz
Minimum
40114 Alternator Frequency Rated 900 R Hertz
Maximum
40115 Alternator Frequency Rated 1 R Hertz
Stepsize
GENERATOR PT PRIMARY
40121 Voltage(a) 1-15000 RW DP Vac x 10000
40122 Voltage(b) RW DP Vac
40123 Voltage Minimum(a) 1 R DP Vac x 10000
40124 Voltage Minimum(b) R DP Vac
40125 Voltage Maximum(a) 15000 R DP Vac x 10000
40126 Voltage Maximum(b) R DP Vac
40127 Voltage Stepsize(a) 1 R DP Vac x 10000
40128 Voltage Stepsize(b) R DP vac
GENERATOR PT SECONDARY
40129 Voltage 1-480 RW Vac
40130 Voltage Minimum 1 R Vac
40131 Voltage Maximum 480 R Vac
40132 Voltage Stepsize 1 R Vac
GENERATOR CT PRIMARY
40133 Current 1-5000 RW Aac
40134 Current Minimum 1 R Aac
40135 Current Maximum 5000 R Aac
40136 Current Stepsize 1 R Aac
BUS PT PRIMARY
40141 Voltage(a) 1-15000 RW DP Vac x 10000
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40142 Voltage(b) RW DP Vac
40143 Voltage Minimum(a) 1 R DP Vac x 10000
40144 Voltage Minimum(b) R DP Vac
40145 Voltage Maximum(a) 15000 R DP Vac x 10000
40146 Voltage Maximum(b) R DP Vac
40147 Voltage Stepsize(a) 1 R DP Vac x 10000
40148 Voltage Stepsize(b) R DP Vac
BUS PT SECONDARY
40149 Voltage 1-480 RW Vac
40150 Voltage Minimum 1 R Vac
40151 Voltage Maximum 480 R Vac
40152 Voltage Stepsize 1 R Vac
LOW FUEL PRE-ALARM
40181 Enable 0-1 RW 0 = Off

1=0n
40182 Threshold 10-100 RW % Full Tank
40183 Minimum 10 R % Full Tank
40184 Maximum 100 R % Full Tank
40185 Stepsize 1 R % Full Tank
LOW COOL TEMP PRE-ALARM
40186 Enable 0-1 RW 0 = Off

1=0n
40187 Threshold 40-100 RW Deg F
40188 Minimum 40 R Deg F
40189 Maximum 100 R Deg F
40190 Stepsize 1 R Deg F
BATTERY OVERVOLTAGE PRE-ALARM
40191 Enable 0-1 RW 0 = Off

1=0n
40192 Threshold 140-160 (12 V) RW 0.1 Vvdc

240-320 (24 V)

40193 Minimum 140/ 240 R 0.1 Vdc
40194 Maximum 160/ 320 R 0.1 Vvdc
40195 Stepsize 1 R 0.1 Vvdc
MAINTENANCE INTERVAL PRE-ALARM
40196 Enable 0-1 RW 0= Off

1=0n
40197 Threshold 0-5000 RW Hours
40198 Minimum 0 R Hours
40199 Maximum 5000 R Hours
40200 Stepsize 10 R Hours
ENGINE KW OVERLOAD PRE-ALARM
40201 Enable 0-1 RW 0= Off

1=0n
40202 Threshold 95-140 RW % of Rated
40203 Minimum 95 R % of Rated
40204 Maximum 140 R % of Rated
40205 Stepsize 1 R % of Rated
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HIGH COOLANT TEMPERATURE PRE-ALARM
40206 Enable 0-1 RW 0 = Off

1=0n
40207 Threshold 100-280 RW Deg F
40208 Minimum 100 R Deg F
40209 Maximum 280 R Deg F
40210 Stepsize 1 R Deg F
LOW OIL PRESSURE PRE-ALARM
40211 Enable 0-1 RW 0 = Off

1=0n
40212 Threshold 3-100 RW PSI
40213 Minimum 3 R PSI
40214 Maximum 100 R PSI
40215 Stepsize 1 R PSI
LOW BATTERY VOLTAGE PRE-ALARM
40216 Enable 0-1 RW 0= Off

1=0n
40217 Threshold 60-120 (12 V) RW 0.1 Vvdc

120-240 (24 V)

40218 Minimum 60/120 R 0.1 vdc
40219 Maximum 120/ 240 R 0.1 vdc
40220 Stepsize 1 (0.1Vdc) R 0.1 Vvdc
40221 Pre-alarm Activation Time Delay |1-10 RW Seconds
40222 Activation Time Delay Minimum |1 R Seconds
40223 Activation Time Delay Maximum |10 R Seconds
40224 Activation Time Delay Stepsize |1 R Seconds
WEAK BATTERY VOLTAGE PRE-ALARM
40225 Enable 0-1 RW 0= Off

1=0n
40226 Threshold 40-80 (12 V) RW 0.1Vvdc

80-160 (24 V)

40227 Minimum 40/ 80 R 0.1 vdc
40228 Maximum 80 /160 R 0.1 vdc
40229 Stepsize 1 (0.1 Vdc) R 0.1 Vvdc
40230 Pre-alarm Activation Time Delay |1-10 RW Seconds
40231 Activation Time Delay Minimum |1 R Seconds
40232 Activation Time Delay Maximum |10 R Seconds
40233 Activation Time Delay Stepsize |1 R Seconds
LOGON PASSWORD (40252-7)
HIGH COOLANT TEMPERATURE ALARM
40281 Enable 0-1 RW 0= Off

1=0n
40282 Shutdown Enable 0-1 RW 0= Off

1=0n
40283 Threshold 100-280 RW Deg F
40284 Minimum 100 R Deg F
40285 Maximum 280 R Deg F
40286 Stepsize 1 R Deg F
40287 Arming Delay after Crank 60 RW Seconds

Disconnect

40288 Arming Delay Minimum 60 R Seconds
40289 Arming Delay Maximum 60 R Seconds
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40290 Arming Delay Stepsize 0 R Seconds
LOW OIL PRESSURE ALARM
40291 Enable 0-1 RW 0 = Off
1=0n
40292 Shutdown Enable 0-1 RW 0= Off
1=0n
40293 Threshold 3-100 RW PSI
40294 Minimum 3 R PSI
40295 Maximum 100 R PSI
40296 Stepsize 1 R PSI
40297 Arming Delay after Crank 5-15 RW Seconds
Disconnect
40298 Arming Delay Minimum 5 R Seconds
40299 Arming Delay Maximum 15 R Seconds
40300 Arming Delay Stepsize 1 R Seconds
OVERSPEED ALARM
40301 Enable 0-1 RW 0 =Off
1=0n
40302 Shutdown Enable 0-1 RW 0 =Off
1=0n
40303 Threshold 105-140 RW % of Rated
40304 Minimum 105 R % of Rated
40305 Maximum 140 R % of Rated
40306 Stepsize 1 R % of Rated
40307 Alarm Activation Time Delay 0-500 RW Millisecond
40308 Activation Time Delay Minimum |0 R Millisecond
40309 Activation Time Delay Maximum |500 R Millisecond
40310 Activation Time Delay Stepsize |10 R Millisecond
SENDER FAIL ALARMS
40311 Coolant Temperature Sender  |0-1 RW 0= Off
Failure Alarm Enable 1=0n
40312 Oil Pressure Sender Failure 0-1 RW 0 = Off
Alarm Enable 1=0n
40314 Magnetic Pick-up Failure 0-1 RW 0 = Off
Alarm Enable 1=0n
40315 Loss of Generator Voltage Alarm |0—1 RW 0 = Off
Enable 1=0n
40316 Pre-alarm Buzzer Enable 0-1 RW 0= Off
1=0n
40317 Battery Charger Failure 0-1 RW 0 = Off
Pre-alarm Enable 1=0n
40318 Global Sender Failure Alarm 1-10 RW Seconds
Time Delay
40319 Coolant Temperature Sender 5-30 (increment size of 5) |RW Minutes
Failure Alarm Activation Delay
CRANKING PARAMETERS
40351 Cranking Style 0-1 RW 0 = Continuous
1 =Cycle
40352 Number of Crank Cycles 1-7 RW
40353 Number of Crank Cycles 1 R
Minimum
40354 Number of Crank Cycles 7 R
Maximum
40355 Number of Crank Cycles 1 R
Stepsize
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40356 Cycle Crank Time 5-15 RW Seconds
40357 Cycle Crank Time Minimum 5 R Seconds
40358 Cycle Crank Time Maximum 15 R Seconds
40359 Cycle Crank Time Stepsize 1 R Seconds
40360 Continuous Crank Time 1-60 RW Seconds
40361 Continuous Crank Time 1 R Seconds
Minimum
40362 Continuous Crank Time 60 R Seconds
Maximum
40363 Continuous Crank Time Stepsize |1 R Seconds
40364 Crank Disconnect Limit 10-100 RW % of Rated
40365 Crank Disconnect Limit Minimum |1 R % of Rated
40366 Crank Disconnect Limit 100 R % of Rated
Maximum
40367 Crank Disconnect Limit Stepsize |1 R % of Rated
40368 Pre-crank Delay 0-30 RW Seconds
40369 Pre-crank Delay Minimum 0 R Seconds
40370 Pre-crank Delay Maximum 30 R Seconds
40371 Pre-crank Delay Stepsize 1 R Seconds
40372 Pre-crank Contact after 0-1 RW 0= Open
Disconnect 1 = Closed
SYSTEM MONITOR
40374 Remaining Cooldown Time 0-60 R Minutes
40375 <Reserved>
40376 Active Speed Signal Sources 1-4 R 1=MPU
2=ALT
3 =GEN
4 = NONE
40377 Sender Failure Alarm Codes R b0 = Cool Temp
bl = Oil Press
b2 = Reserved
b3 = Spd Signal
b4 = Gen Volt
b5-b7 Not Used
40378 Alarm Codes R b0 = Hi Cool
Temp
bl = Low
Coolant Level
b2 = Airbox
b3 = E-Stop
b4 = Sender Fail
b5 = Over-crank
b6 = Over-speed
b7 = Low Qll
Press
40379 Pre-Alarm Codes R b0 = Hi Cool
Temp
bl = Low Cool
Temp
b2 = Weak Batt
b3 = Low Batt
b4 = Batt ov
b5 = Charger
Fail
b6 = Service
Due
b7 = kw
Overload
40380 Pre-Alarm Codes, Group 2 R b0 = Low Qil
Press
bl = Low Fuel
b2 = Reserved
b3 = Reserved
b4-b7 Not Used
40381 Engine Coolant Temperature R Deg F
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40382 Engine Oil Pressure R PSI

40383 Battery Voltage R 0.1 Vdc

40384 Fuel Level R % Full Tank

40385 Time Remaining until R Hours
Maintenance

40386 Accumulated Engine Runtime(a) R DP Minutes x 10000

40387 Accumulated Engine Runtime(b) R DP Minutes

40388 Accumulated Engine Runtime RW DP Minutes x 10000
Warranty(a)

40389 Accumulated Engine Runtime RW DP Minutes
Warranty(b)

40390 Engine Speed(a) R DbP RPM x 10000

40391 Engine Speed(b) R DbP RPM

40392 Engine Load(a) R DP %

40393 Engine Load(b) R DP %

GENERATOR MONITOR

40394 Phase a-b RMS Voltage(a) R DP RMS Volt x 10000

40395 Phase a-b RMS Voltage(b) R DP RMS Volt

40396 Phase b-c RMS Voltage(a) R DP RMS Volt x 10000

40397 Phase b-c RMS Voltage(b) R DP RMS Volt

40398 Phase c-a RMS Voltage(a) R DP RMS Volt x 10000

40399 Phase c-a RMS Voltage(b) R DP RMS Volt

40400 Phase a-n RMS Voltage(a) R DP RMS Volt x 10000

40401 Phase a-n RMS Voltage(b) R DP RMS Volt

40402 Phase b-n RMS Voltage(a) R DP RMS Volt x 10000

40403 Phase b-n RMS Voltage(b) R DP RMS Volt

40404 Phase c-n RMS Voltage(a) R DP RMS Volt x 10000

40405 Phase c-n RMS Voltage(b) R DP RMS Volt

40406 Bus RMS Voltage(a) R DP RMS Volt x 10000

40407 Bus RMS Voltage(b) R DP RMS Volt

40408 Phase a RMS Current R RMS Amps

40409 Phase b RMS Current R RMS Amps

40410 Phase ¢ RMS Current R RMS Amps

40411 Phase a Apparent Power(a) R DP KVA x 10000

40412 Phase a Apparent Power(b) R DP KVA

40413 Phase b Apparent Power(a) R DP KVA x 10000

40414 Phase b Apparent Power(b) R DP KVA

40415 Phase ¢ Apparent Power(a) R DP KVA x 10000

40416 Phase ¢ Apparent Power(b) R DP KVA

40417 3 Phase Apparent Power(a) R DP KVA x 10000

40418 3 Phase Apparent Power(b) R DP KVA

40419 Phase a Power(a) R DP KWatt x 10000

40420 Phase a Power(b) R DP KWatt

40421 Phase b Power(a) R DP KWatt x 10000

40422 Phase b Power(b) R DP KWaitt

40423 Phase ¢ Power(a) R DP KWatt x 10000

40424 Phase ¢ Power(b) R DP KWatt

40425 3 Phase power(a) R DP KWatt x 10000

40426 3 Phase power(b) R DP KWatt

40427 Total kW-Hours saved in EE (a) RW TP nglgox 10000 x

40428 Total kW-Hours saved in EE (b) RW ™ KWH x 10000

40429 Total kW-Hours saved in EE (x) RW ™ KWH

40430 Power Factor | R 0.01
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40431-32 <Reserved>
40433 Generator Frequency R 0.1 Hertz
40434 Bus Frequency R 0.1 Hertz
40435 Total kW-Minutes since last save (a) R E\(/)VOFSOX 10000 x
40436 Total kW-Minutes since last save (b) R kWm x 10000
40437 Total kW-Minutes since last save (x) R kwm
CONTIGUOUS WRITE BLOCK (REGROUPED PARAMETERS)
40441 Generator Connection 0-2 RW 0=3phL-L
1=3phL-N
2=1ph A-B
40442 NFPA Level 0-2 RW
40443 Unit System 0-1 RW 0 = English
1 = Metric
40444 Nominal Battery Voltage 0-1 RW 0=12Vdc
1=24Vdc
40445 Generator Frequency 0-1 RW 0=50Hz
1=60Hz
40446 Rated Engine RPM 25-3600 RW RPM
40447 Number Flywheel Teeth 50-500 RW
40448 Genset KW Rating 25-9999 RW Kilowatt
40449 No Load Cool Down Time 0-60 RW Minutes
40450 Alternator Frequency Rated 100—900 RW Hertz
40451 Generator Speed Mode Individual Bitsare O or1  |[RW Active Speed
Signals
b0=mag pick-up
bl=generator
b2=chg. alt.
Gen. Phase Rotation
b4=0 for A-B-C
b4=1 for A-C-B
Maintenance Timer
b5=0 is active
b5=1 to reset
GENERATOR PT PRIMARY
40452 Voltage(a) 1-15000 RW DP Vac x 10000
40453 Voltage(b) RW DP Vac
GENERATOR PT SECONDARY
40454 |Voltage 1-480 RW Vac
GENERATOR CT PRIMARY
40455 Current 1-5000 RW Aac
40456 <Reserved>
BUS PT PRIMARY
40457 Voltage(a) 1-15000 RW DP Vac x 10000
40458 Voltage(b) RW DP Vac
BUS PT SECONDARY
40459 |Voltage 1-480 RW Vac
LOW FUEL PRE-ALARM
40460 Enable 0-1 RW 0 = Off
1=0n
40461 Threshold 10-100 RW % Full Tank
LOW COOL TEMP PRE-ALARM
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40462 Enable 0-1 RW 0 = Off
1=0n
40463 Threshold 40-100 RW Deg F
BATTERY OVERVOLTAGE PRE-ALARM
40464 Enable 0-1 RW 0 = Off
1=0n
40465 Threshold 140-160 (12 V) RW .01 vdc
240-320 (24 V)
MAINTENANCE INTERVAL PRE-ALARM
40466 Enable 0-1 RW 0 = Off
1=0n
40467 Threshold 0-5000 RW Hours
ENGINE KW OVERLOAD PRE-ALARM
40468 Enable 0-1 RW 0 = Off
1=0n
40469 Threshold 95-140 RW % of Rated
HIGH COOLANT TEMPERATURE PRE-ALARM
40470 Enable 0-1 RW 0 = Off
1=0n
40471 Threshold 100-280 RW Deg F
LOW OIL PRESSURE PRE-ALARM
40472 Enable 0-1 RW 0 = Off
1=0n
40473 Threshold 3-100 RW PSI
LOW BATTERY VOLTAGE PRE-ALARM
40474 Enable 0-1 RW 0 = Off
1=0n
40475 Threshold 60-120 (12 V) RW 0.1Vvdc
120-240 (24 V)
40476 Pre-alarm Activation Time Delay [1-10 RW Seconds
WEAK BATTERY VOLTAGE PRE-ALARM
40477 Enable 0-1 RW 0 = Off
1=0n
40478 Threshold 40-80 (12 V) RW 0.1 vdc
80-160 (24 V)
40479 Pre-alarm Activation Time Delay |1-10 RW Seconds
HIGH COOLANT TEMPERATURE ALARM
40480 Enable 0-1 RW 0 = Off
1=0n
40481 Shutdown Enable 0-1 RW 0 = Off
1=0n
40482 Threshold 100-280 RW Deg F
40483 Arming Delay after Crank 60 RW Seconds
Disconnect
LOW OIL PRESSURE ALARM
40484 Enable 0-1 RW 0 = Off
1=0n
40485 Shutdown Enable 0-1 RW 0 = Off
1=0n
40486 Threshold 3-100 RW PSI
40487 Arming Delay after Crank 5-15 RW Seconds
Disconnect
OVERSPEED ALARM
40488 Enable 0-1 RW 0 = Off
1=0n
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40489 Shutdown Enable 0-1 RW 0 = Off
1=0n
40490 Threshold 105—140 RW % of Rated
40491 Alarm Activation Time Delay 0-500 RW Millisecond
SENDER FAIL ALARMS
40492 Coolant Temperature Sender 0-1 RW 0 = Off
Failure Alarm Enable 1=0n
40493 Oil Pressure Sender Failure 0-1 RW 0 = Off
Alarm Enable 1=0n
40495 Magnetic Pick-up Failure 0-1 RW 0 = Off
Alarm Enable 1=0n
40496 Loss of Generator Voltage Alarm |g_1 RW 0 = Off
Enable 1=0n
40497 Pre-alarm Buzzer Enable 0-1 RW 0 = Off
1=0n
40498 Battery Charger Failure 0-1 RW 0 = Off
Pre-alarm Enable 1=0n
40499 Global Sender Failure Alarm 0-10 RW Seconds
Time Delay
CRANKING PARAMETERS
40500 Cranking Style 0-1 RW 0=Continuous
1=Cycle
40501 Number of Crank Cycles 1-7 RW
40502 Cycle Crank Time 5-15 RW Seconds
40503 Continuous Crank Time 1-60 RW Seconds
40504 Crank Disconnect Limit 10-100 RW % of Rated
40505 Pre-crank Delay 0-30 RW Seconds
40506 Pre-crank Contact after 0-1 RW 0 = Open
Disconnect 1 = Closed
SYSTEM MONITOR
40507 Accumulated Engine Runtime RW DP Minutes x 10000
Warranty(a)
40508 Accumulated Engine Runtime RW DP Minutes
Warranty(b)
CALIBRATION
40509 Voltage Calibration A(a) RW DP x 10000
40510 Voltage Calibration A(b) RW DP x1
40511 Voltage Calibration B(a) RW DP x 10000
40512 Voltage Calibration B(b) RW DP x1
40513 Voltage Calibration C(a) RW DP x 10000
40514 Voltage Calibration C(b) RW DP x1
40515 Voltage Calibration N(a) RW DP x 10000
40516 Voltage Calibration N(b) RW DP x1
40517 Current Calibration A(a) RW DP x 10000
40518 Current Calibration A(b) RW DP x1
40519 Current Calibration B(a) RW DP x 10000
40520 Current Calibration B(b) RW DP x1
40521 Current Calibration C(a) RW DP x 10000
40522 Current Calibration C(b) RW DP x1
40523 Current Calibration N(a) RW DP x 10000
40524 Current Calibration N(b) RW DP x1
40525 Coolant Temperature 0(a) RW DP x 10000
40526 Coolant Temperature 0(b) RW DP x1
40527 Coolant Temperature 1(a) RW DP x 10000
40528 Coolant Temperature 1(b) RW DP x1
40529 Coolant Temperature 2(a) RW DP x 10000
40530 Coolant Temperature 2(b) RW DP x1
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40531 Coolant Temperature 3(a) RW DP x 10000
40532 Coolant Temperature 3(b) RW DP x1
40533 Coolant Temperature 4(a) RW DP x 10000
40534 Coolant Temperature 4(b) RW DP x1
40535 Coolant Temperature 5(a) RW DP x 10000
40536 Coolant Temperature 5(b) RW DP x1
40537 Coolant Temperature 6(a) RW DP x 10000
40538 Coolant Temperature 6(b) RW DP x1
40539 Coolant Temperature 7(a) RW DP x 10000
40540 Coolant Temperature 7(b) RW DP x1
40541 Coolant Temperature 8(a) RW DP x 10000
40542 Coolant Temperature 8(b) RW DP x1
40543 Coolant Temperature 9(a) RW DP x 10000
40544 Coolant Temperature 9(b) RW DP x1
40545 Coolant Temperature 10(a) RW DP x 10000
40546 Coolant Temperature 10(b) RW DP x1
40547 Coolant Temperature 11(a) RW DP x 10000
40548 Coolant Temperature 11(b) RW DP x1
40549 Coolant Temperature 12(a) RW DP x 10000
40550 Coolant Temperature 12(b) RW DP x1
40551 Coolant Temperature 13(a) RW DP x 10000
40552 Coolant Temperature 13(b) RW DP x1
40553 Oil Pressure 0(a) RW DP x 10000
40554 Oil Pressure 0(b) RW DP x1
40555 Oil Pressure 1(a) RW DP x 10000
40556 Oil Pressure 1(b) RW DP x1
40557 Oil Pressure 2(a) RW DP x 10000
40558 Oil Pressure 2(b) RW DP x1
40559 Oil Pressure 3(a) RW DP x 10000
40560 Oil Pressure 3(b) RW DP x1
40561 Oil Pressure 4(a) RW DP x 10000
40562 Oil Pressure 4(b) RW DP x1
40563 Oil Pressure 5(a) RW DP x 10000
40564 Oil Pressure 5(b) RW DP x1
40565 Oil Pressure 6(a) RW DP x 10000
40566 Oil Pressure 6(b) RW DP x1
40567 Oil Pressure 7(a) RW DP x 10000
40568 Oil Pressure 7(b) RW DP x1
40569 Oil Pressure 8(a) RW DP x 10000
40570 Oil Pressure 8(b) RW DP x1
40571 Oil Pressure 9(a) RW DP x 10000
40572 Oil Pressure 9(b) RW DP x1
40573 Oil Pressure 10(a) RW DP x 10000
40574 Oil Pressure 10(b) RW DP x1
40575 Oil Pressure 11(a) RW DP x 10000
40576 Oil Pressure 11(b) RW DP x1
40577 Oil Pressure 12(a) RW DP x 10000
40578 Oil Pressure 12(b) RW DP x1
40579 Oil Pressure 13(a) RW DP x 10000
40580 Oil Pressure 13(b) RW DP x1

SYSTEM MONITOR - Continuation
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40581 System Configuration 32, 64, 128 RW 32 =AUTO
64 = OFF
128 = RUN
40582 System State 0-5 R 0=RESET
1 =READY
2 = CRANK
3=REST
4 = RUN
5= ALARM
CALIBRATION - Continuation
40583 Phase angle (a) RW DP
40584 Phase angle (b) RW DP
GENERATOR MONITOR - Continuation
40585 Power Factor State 0-3 R 0=+LAG
1=-LEAD
2=-LAG
3 =+LEAD
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Introduction

The LSM-2020 (Load Share Module) and DGC-2020 utilize four controllers to accomplish synchronization,
load sharing, reactive power sharing, speed trim, and voltage trim functions. The controllers are a voltage
controller, a var/PF controller, a speed controller, and a kW load controller. The voltage and speed
controllers are in effect when the DGC-2020 is synchronizing the generator to a bus. When synchronizing,
these controllers adjust the speed and voltage output of the generator to match that of the bus. After the
generator is paralleled to a bus that is not connected to utility power, the kW load controller controls the kW
output of the machine to share real power equally on a percentage basis with the other generators on the
bus. All generators participating in load sharing are connected together with analog load share lines or
Ethernet inter-genset communications which are used to communicate load share information between the
machines. When the generator is not paralleled to the utility, the var/PF controller utilizes inter-genset
communications to accomplish reactive power sharing where each machine shares reactive power equally
on a percentage basis with the other generators on the bus. When the generator is paralleled to the utility,
the kW load controller causes the unit to produce wattage at a level equal to the base load set point. The
var/PF controller can operate in either var or PF control mode when the generator is paralleled to the utility.
When operating in var control mode, the machine will produce reactive power at a level equal to the kvar
Setpoint setting. When in PF control mode, the var/PF controller will regulate the reactive power output of
the machine to maintain the power factor specified by the PF Setpoint setting. The kW base load set point,
the kvar set point, and the PF set point can be derived from either a user setting, or an analog input.

When the generator is paralleled to an islanded bus and load sharing is enabled, the speed trim function,
if enabled in all machines on the bus, will ensure that the bus frequency is maintained at the frequency set
by the speed trim setting. Speed trim is in effect only in the situation where the generator breaker is closed
to an islanded bus and load control and speed trim are enabled. Speed trim is not in effect when the breaker
is open, since the default mode when the breaker is open is droop, and speed trim would counteract droop.
Speed trim is not in effect when the breaker is closed unless load control is enabled. When load control is
enabled, it is possible that integral action in PID controller for kW Load control could cause the system
frequency to drift, and speed trim can be employed to counteract the drift.

When the generator is paralleled to an islanded bus and the kvar controller is enabled to accomplish kvar
sharing, the voltage trim function, if enabled in all machines on the bus, will ensure that the bus voltage of
the system is maintained at a voltage equal to the Rated Voltage Setpoint of the machines. Voltage trim is
in effect only in the situation where the generator breaker is closed to an islanded bus and kvar control and
voltage trim are enabled. Voltage trim is not in effect when the breaker is open, since the default mode
when the breaker is open is droop, and voltage trim would counteract droop. Voltage trim is not in effect
when the breaker is closed unless kvar control is enabled. When kvar control is enabled, it is possible that
integrator action in PID controller for kvar control could cause the system voltage to drift, and voltage trim
can be employed to counteract the drift.

The load share module utilizes PID (Proportional, Integral, Derivative) Control to accomplish kW and kvar
load sharing, speed control, and voltage control. A brief description of the three 3 main tuning parameters,
and their effects on system behavior, is presented below.

e Kp - Proportional Gain - The proportional term makes a change to the output that is proportional to
the current error value. The proportional response can be adjusted by multiplying the error by a
constant K, called the proportional gain. Larger K, typically means faster response since the larger
the error, the larger the feedback to compensate. An excessively large proportional gain will lead
to process instability.

e K- Integral Gain - The contribution from the integral term is proportional to both the magnitude of
the error and the duration of the error. Some integral gain is required in order for the system to
achieve zero steady-state error. The integral term (when added to the proportional term)
accelerates the movement of the process towards the set point and eliminates the residual steady-
state error that occurs with a proportional only controller. Larger Ki implies steady state errors are
eliminated more quickly. The tradeoff is larger overshoot: any negative error integrated during
transient response must be integrated away by positive error before reaching steady state.

e Ka - Derivative Gain - The derivative term slows the rate of change of the controller output and is
used to reduce the magnitude of the overshoot produced by the integral component and improve
the combined controller-process stability. However, differentiation of a signal amplifies noise in the
signal, and thus, this term in the controller may be sensitive to noise in the error term, and can

9400200891 Rev A DGC-2020 Tuning PID Settings C-1



cause a process to become unstable if the noise and the derivative gain are sufficiently large.
Larger Ka decreases overshoot, but slows down transient response and may lead to instability. In
general Kq is not recommended in the DGC controllers unless testing shows that it benefits system
performance.

Table C-1 shows the effects of increasing parameters.

Table C-1. Effects of Increasing Parameters

Parameter Rise Time Overshoot Setting Time Steady State Error
Kp Decrease Increase Small Change Decrease
Ki Decrease Increase Increase Eliminate
Kq Small Change Decrease Decrease None

Tuning Procedures

Prior to performing any controller tuning, it is strongly recommended that Generator Protection, in
particular Reverse Power protection and Loss of Excitation protection, should be configured to protect the
machine in case any reverse power or reverse var situations occur during the tuning process.

Voltage Controller Tuning Procedure

The voltage controller is tuned prior to the speed controller. Set all Kp, Ki, and K¢ gains in the voltage
controller, speed controller, kW load controller and var/PF controller to 0. Set the Kq values to 0.1.

The voltage controller is active during synchronization when the DGC-2020 is trying to close the generator
breaker, and also when the generator breaker is closed and the generator is not paralleled to utility power
and the voltage trim function is enabled. In order to tune the voltage controller, the unit is operated with the
generator breaker closed and voltage trim enabled. We can then change the rated voltage of the machine
to change the voltage controller set point and observe the response. Set the Voltage Trim function and the
var/PF controller to enabled, and verify in logic that when the generator breaker is closed, the Parallel to
mains logic element is not true. When the engine is running and the generator breaker is closed, the voltage
controller should be operating to accomplish voltage trim, driving the system voltage to the level set by the
Rated Voltage setting in the system ratings.

K, - Proportional Gain

Each time Kp is set, we will modify the rated voltage setting in the Rated Data and observe how the
generator output voltage responds to the change.

Set an initial value of 1 for K,. Start the generator and close the generator breaker to the dead bus.

Verify that the generator’s output approaches the Rated Voltage in a stable manner. Since K is zero at this
point, there may be a difference between the generator’'s output and the Rated Voltage set point. The
important thing is that the generator’s output behaves in a stable manner. If it is not stable, lower the value
of Kp and repeat.

Now modify the Rated Voltage setting to a level that is 3% to 5% higher than the initial setting. Verify that
the generator’s output approaches the new value in a stable manner. Set the Rated Voltage Setting back
to its original value and observe the generator’'s output. Next, modify the Rated Voltage setting to a level
that is 3% to 5% lower than the initial setting observe the generator output voltage. Finally, set the Rated
Voltage back to its initial value, and observe the generator output voltage to verify it operates in a stable
manner.

Repeat this procedure, raising Kp until the system begins to operate in an unstable manner, and then lower
it back to the highest value where stable operation was achieved. Note that if the generator output is not
coming very close to the set point value, it is often an indication that the value of Kp is too low.

If it is not possible to obtain stable voltage operation, it may be necessary to reduce the control gains in the
voltage regulator which has its analog bias input driven by the LSM-2020.

Ki - Integral Gain

Set the initial value of Ki to be a tenth of the value set for Kp. Start the generator and close the generator
breaker to the dead bus.
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Next, modify the Rated Voltage setting to a level that is 3% to 5% higher than the initial setting. Verify that
the generator’s output approaches the new value in a stable manner. Set the Rated Voltage Setting back
to its original value and observe the generator’'s output. Next, modify the Rated Voltage setting to a level
that is 3% to 5% lower than the initial setting observe the generator output voltage. Finally, set the Rated
Voltage back to its initial value, and observe the generator output voltage to verify it operates in a stable
manner. If stable operation is not achievable, it may be necessary to lower the value for Ki. Repeat this
procedure, raising Ki until the system is unstable, and then lower it to the highest value that achieved stable
operation.

Ky - Derivative Gain

If the performance with Kp and Ki alone is satisfactory, it is recommended Kq be left at a value of zero. Kq
can amplify noise in a system so it should be used with great care. Otherwise Kq, the derivative controller
gain, can be used in conjunction with Tq, the noise filter constant, to reduce overshoot obtained with PI
control. Setting Ka and Tq is an iterative process.

Tuning of K4 can be achieved through the following steps. Set an initial value of Kq that is 1/10" the value
of Kp or 1/10%" the value of K;, whichever is smaller. Start the generator and close the generator breaker to
the dead bus.

Modify the Rated Voltage setting to a level that is 3% to 5% higher than the initial setting. Verify that the
generator’s output approaches the new value in a stable manner. Set the Rated Voltage Setting back to its
original value and observe the generator’s output. Next, modify the Rated Voltage setting to a level that is
3% to 5% lower than the initial setting observe the generator output voltage. Finally, set the Rated Voltage
back to its initial value, and observe the generator output voltage to verify it operates in a stable manner.
Repeat with higher values of Ka until the system begins to be unstable, then enter half this value as the Ka
gain.

If high frequency noise seems to be entering the system, Tq is the constant of the low pass filter which filters
the controller input to reduce the effects of such interference when derivative control is employed. Tq ranges
from O to 1 with an increment of 0.001. T4=0 is no filtering, Ta=1 is heaviest filtering. If Ta adjustment is
necessary, set Tq to 0.001 and see if the noise induced behavior is reduced. Raise Tq until desired reduction
of noise behavior is achieved. Once T4 has been set, tune Kq again. If noise again appears to be a problem,
adjust Tq until desired behavior is achieved, then retune Ka.

Speed Controller Tuning Procedure

The speed controller is tuned prior to the kW load controller. Set Load Control to enabled, and speed trim
to enabled. Set all Kp, Ki, and Kq gains in both speed controller and kW load controller to 0. Set the Kg
values to 0.1.

K, - Proportional Gain
Set an initial value of 1 for K,. Start the generator and close the breaker to the dead bus.

Each time Kp is set, execute step responses in the following manner to observe the machine’s response to
the change in the Speed Trim set point.

Next, modify the Speed Trim set point to a level that is one or two hertz higher than the initial setting. Verify
that the generator’s output frequency approaches the new value in a stable manner. Set the Speed Trim
set point back to its original value and observe the generator’s output frequency. Next, modify the Speed
Trim set point to a level that is one or two hertz lower than the initial setting observe the generator output
frequency. Finally, set the Speed Trim set point back to its initial value, and observe the generator frequency
to verify it operates in a stable manner.

Since Ki is zero at this point, there may be some difference between the generator’s output and the speed
it is trying to reach. The important thing is that the generator’s output behaves in a stable manner. If the
system is unstable, lower K, and repeat.

Repeat this procedure, raising Kp until the system begins to operate in an unstable manner, and then lower
it back to the highest value where stable operation is attained. Note that if the generator output is not coming
very close to the set point value, it is often an indication that the value of K is too low.

If it is not possible to obtain stable speed operation, it may be necessary to reduce the control gains in the
governor which has its analog bias input driven by the LSM-2020.
Ki - Integral Gain

Set the initial value of Ki to be a tenth of the value set for Kp. Start the generator and close the breaker to
the dead bus.
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Next, modify the Speed Trim set point to a level that is one or two hertz higher than the initial setting. Verify
that the generator’s output frequency approaches the new value in a stable manner. Set the Speed Trim
set point back to its original value and observe the generator’s output frequency. Next, modify the Speed
Trim set point to a level that is one or two hertz lower than the initial setting observe the generator output
frequency. Finally, set the Speed Trim set point back to its initial value, and observe the generator output
frequency to verify it operates in a stable manner. If stable operation is not achievable it may be necessary
to lower the value for Ki. Repeat this procedure, raising Ki until the system is unstable, and then lower it to
the highest value that achieved stable operation.

Ky - Derivative Gain

If the performance with Kp and K; alone is satisfactory, it is recommended you leave Kq at a value of zero.
Ka can amplify noise in a system so it should be used with great care. Otherwise Kq, the derivative controller
gain, can be used in conjunction with Tq, the noise filter constant, to reduce overshoot obtained with P;
control. Setting Ka and Td is an iterative process which can be accomplished by performing the following
steps.

Set an initial value of Kg that is 1/10" the value of Kp or 1/10" the value of Ki, whichever is smaller.

Modify the Speed Trim set point to a level that is one or two hertz higher than the initial setting. Verify that
the generator’s output approaches the new value in a stable manner. Set the Speed Trim set point back to
its original value and observe the generator’s output frequency. Next, modify the Speed Trim set point to a
level that is one or two hertz lower than the initial setting observe the generator output frequency. Finally,
set the Speed Trim set point back to its initial value, and observe the generator output frequency to verify
it operates in a stable manner. Repeat with higher values of Ka until the system begins to be unstable, and
then enter half this value as the Kq gain.

If high frequency noise seems to be entering the system, Tq is the constant of the low pass filter which filters
the controller input to reduce the effects of such interference when derivative control is employed. Tq ranges
from 0 to 1 with an increment of 0.001. Tq4=0 is no filtering, Ta=1 is heaviest filtering. If T4 adjustment is
necessary, set Tq to 0.001 and see if the noise induced behavior is reduced. Raise Tq until desired reduction
of noise behavior is achieved. Once T4 has been set, tune Kq again. If noise again appears to be a problem,
adjust Tq until desired behavior is achieved, then retune Ka.

var/PF Controller Tuning Procedure

Once desired voltage controller performance is obtained, the var/PF controller can be tuned. Two tuning
methods are presented, one where the machine is paralleled to the utility to tune systems that are used for
utility parallel operation and a second method where machines are paralleled together to tune systems
employing island parallel operation.

var/PF Controller Tuning Procedure Using Parallel to Mains Operation

In Parallel to Mains operation the var/PF controller regulates the kvar output of the machine at a level
specified by the kvar Setpoint % setting when the control mode is kvar control, or it regulates the kvar output
to maintain the power factor specified by the PF Setpoint setting when the control mode is set to PF control.

Set the K, Ki, and Kq gains in the var/PF controller to 0. Set the Kg value to 0.1. Enable the var/PF controller,
and set the control mode to Var Control. The generator must be paralleled to the utility (as indicated by the
Parallel to Mains element in logic) in any of the tuning steps where the system is being tested for stable
operation.

K, - Proportional Gain

Set an initial value of Kp = 1 in the var/PF Controller. Enable the var/PF controller, and set the control mode
to Var Control.

Set Kp on var/PF controller. Synchronize the generator to the utility so that var control becomes active.
Verify that stable var control occurs. If the var control seems unstable, lower Kp and try again. Assuming
operation appears stable, change the var setpoint in 10% steps and check for stable operation. Since Ki is
zero at this point, there may be some error. Most importantly, verify that stable var control is achieved.

Raise Kp and repeat the test until unstable operation occurs. Then lower Kp to the highest value where
stable operation was attained.

If it is not possible to obtain stable var controller operation, it may be necessary to reduce the control gains
in the voltage regulator which has its bias input driven by the LSM-2020.
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Ki - Integral Gain
Set the initial value of Ki to be a tenth of the value set for Kp.

Each time Ki is set, synchronize the generator to the utility so that var control becomes active. Check that
operation appears stable. Change the var setpoint in 10% steps and check for stable operation. If the
system is not stable, lower Ki and repeat the test.

Repeat this procedure, raising Ki until the system is unstable, and then lower it to the highest value for
which stable operation is achieved.

Ky - Derivative Gain

If the performance with Kp and Ki alone is satisfactory, it is recommended Kq be left at a value of zero. Kd
can amplify noise in a system so it should be used with great care. Otherwise Kq, the derivative controller
gain, can be used in conjunction with Tq, the noise filter constant, to reduce overshoot obtained with PI
control. Setting Ka and T4 is an iterative process. Start with small values of Ka such as 1/10™ the value of
Kp or 1/10t the value of Ki, whichever is smaller.

Tuning of Kq can be achieved through the following steps. Set an initial value of Kq, then synchronize the
generator to the utility so that var control becomes active, and check for stability. Change the var setpoint
in 10% steps and check for stable operation. Raise Kq, repeating the tests until the system is unstable, and
then lower it to half the value where instability is first attained.

If high frequency noise seems to be entering the system, Tq is the constant of the low pass filter which filters
the controller input to reduce the effects of such interference when derivative control is employed. T4 ranges
from 0 to 1 with an increment of .001. Tq4=0 is no filtering, Ta=1 is heaviest filtering. If Ta adjustment is
necessary, set Tq to 0.001 and see if the noise induced behavior is reduced. Raise T4 until desired reduction
of noise behavior is achieved. Once Tq has been set, tune Kq again. If noise again appears to be a problem,
adjust Tq until desired behavior is achieved, then retune Ka.

var/PF Controller Tuning Procedure Using Multiple Machines in Island Parallel operation

In Island Parallel operation the var/PF controller regulates the kvar output of the machine to a level
determined from inter-genset communications to accomplish kvar sharing with the other machines in the
system. When properly tuned, the var/PF controller regulates the kvar output of the machine to a level equal
to the average system kvar load, on a percentage of capacity basis. Thus, each machine will share kvar
equally on a percentage of capacity basis.

The procedure below is written for the case where you have two machines that need to be tuned. Thus,
any time a PID gain change is made, the change should be replicated in both machines before any
testing for stability.

If a machine is available that is already tuned, but another one needs tuned against it, the following
procedure still applies, except that PID values in the machine that have already been tuned should not be
changed.

K, - Proportional Gain

On both machines set the Kp, Ki, and Kq gains in var/PF controller to 0. Set the Kg value to 0.1. Set an initial
value of 1 for K.

Close the breaker of the first machine onto a load. Parallel the second generator and check for stable kvar
sharing between the two machines. Then, open the generator breaker on the second generator and check
that both units are still stable. Since Ki is zero at this point, there may be some error in the kvar sharing.
The important thing is to verify stable sharing is achieved. Repeat for various levels of kvar load if a means
of varying kvar load is available.

Raise K in both machines and repeat the test until unstable operation occurs. Lower Kp to the highest value
yielding stable operation. If one machine becomes unstable before the other as gains are raised, it may be
necessary to do any further gain increases in only one machine. If the machines are not similar, you may
end up with different gains in each machine. If it is not possible to obtain stable kvar sharing, it may be
necessary to reduce the control gains in the AVR which has its analog bias input driven by the LSM-2020.

K - Integral Gain
Set the initial value of Ki to be a tenth of the value set for Kp in both machines.

Each time Ki is set in both machines, parallel the machines and check for stable kvar sharing. Then, open
the generator breaker on the second generator and check that both units are still stable. If the system is
not stable, lower Ki and repeat the test.
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Repeat this procedure, raising Ki in both machines until the system is unstable, and then lower it to the
highest value yielding stable operation.

Repeat for various levels of kvar load if a means of varying kvar load is available.
Kq-Derivative Gain

If the performance with Kp and Ki alone is satisfactory, it is recommended Kq be left at a value of zero. Kq
can amplify noise in a system so it should be used with great care. Otherwise Kq, the derivative controller
gain, can be used in conjunction with Ta, the noise filter constant, to reduce overshoot obtained with PI
control. Setting Ka and T4q is an iterative process.

In both machines start with mall values of Kq that are 1/10" Kp or 1/10™ Ki, whichever is smaller. Tuning of
Ka can be achieved through the following steps. Set kvar control Kq in both machines, parallel them together,
and check for stability. Then, drop the second generator and check that both units are still stable. Raise Kg
in both machines until the system is unstable, and then lower it to half the value where instability is first
attained. Test at various levels of kvar load if a means of varying kvar load is available.

If high frequency noise seems to be entering the system, Tq is the constant of the low pass filter which filters
the controller input to reduce the effects of such interference when derivative control is employed. T4 ranges
from 0 to 1 with an increment of 0.001. Tq4=0 is no filtering, Ta=1 is heaviest filtering. If T4 adjustment is
necessary, set Tq to 0.001 and see if the noise induced behavior is reduced. Raise T4 until desired reduction
of noise behavior is achieved. Once Tq has been set, tune Kq again. If noise again appears to be a problem,
adjust Tq until desired behavior is achieved, then retune Ka.

kW Load Controller Tuning Procedure
Once desired voltage and speed controller performance is obtained, the kW load controller can be tuned.

Two tuning methods are presented, one where the machine is paralleled to the utility to tune systems that
are used for utility parallel operation and a second method where machines are paralleled together to tune
systems employing island parallel operation.

kW Load Controller Tuning Procedure Using Parallel to Mains Operation

In Parallel to Mains operation the kW Load Controller regulates the kW output of the machine to the level
of kW indicated by the Base Load Level setting.

Set the Kp, Ki, and Kq gains in the kW Load Controller to 0. Set the Kq value to 0.1. Enable the kW Load
Controller. The generator must be paralleled to the utility (as indicated by the Parallel to Mains element in
logic) in any of the tuning steps where the system is being tested for stable operation.

K, - Proportional Gain

Set an initial value of Kp = 1 in the kW Load Controller.

Set Kp on kW Load Controller. Synchronize the generator to the utility so that kW control becomes active.
Verify that stable kW control occurs. If the kW control seems unstable, lower K, and try again. Assuming
operation appears stable, change the base load setpoint in 10% steps and check for stable operation. Since
Ki is zero at this point, there may be some error. Most importantly, verify stable kW control is achieved.

Raise Kp and repeat the test until unstable operation occurs. Then lower Kp to the highest value where
stable operation was attained.

If it is not possible to obtain stable kW controller operation, it may be necessary to reduce the control gains
in the engine governor which has its bias input driven by the LSM-2020.

K - Integral Gain
Set the initial value of Ki to be a tenth of the value set for Kp.

Each time Ki is set, synchronize the generator to the utility so that kW control becomes active. Check that
operation appears stable. Change the base load setpoint in 10% steps and check for stable operation. If
the system is not stable, lower Ki and repeat the test.

Repeat this procedure, raising Ki until the system is unstable, and then lower it to the highest value yielding
stable operation.

Kq - Derivative Gain

If the performance with Kp and Ki alone is satisfactory, it is recommended Kq be left at a value of zero. Kq
can amplify noise in a system so it should be used with great care. Otherwise Kq, the derivative controller
gain, can be used in conjunction with Tq, the noise filter constant, to reduce overshoot obtained with P;
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control. Setting Ka and T4 is an iterative process. Start with small values of Ka such as 1/10™ the value of
Kp or 1/10t the value of Ki, whichever is smaller.

Tuning of Kq can be achieved through the following steps. Set an initial value of Kq, then synchronize the
generator to the utility so that kW control becomes active, and check for stability. Change the base load
setpoint in 10% steps and check for stable operation. Raise Kd, repeating the tests until the system is
unstable, and then lower it to half the value where instability is first attained.

If high frequency noise seems to be entering the system, Tq is the constant of the low pass filter which filters
the controller input to reduce the effects of such interference when derivative control is employed. Tq ranges
from 0 to 1 with an increment of 0.001. Tq4=0 is no filtering, Ta=1 is heaviest filtering. If T4 adjustment is
necessary, set Tq to 0.001 and see if the noise induced behavior is reduced. Raise Tq until desired reduction
of noise behavior is achieved. Once Tq has been set, tune Kq again. If noise again appears to be a problem,
adjust Tq until desired behavior is achieved, then retune Ka.

kW Load Controller Tuning Procedure Using Multiple Machines in Island Parallel
Operation

In Island Parallel operation the kW Load Controller regulates the kW output of the machine to a level
determined from the analog load share line or inter-genset communications to accomplish kW sharing with
the other machines in the system. When properly tuned, the kW controller regulates the kW output of the
machine to a level equal to the average system kW load, on a percentage of capacity basis. Thus, each
machine will share kW equally on a percentage of capacity basis.

The procedure below is written for the case where two machines need to be tuned. Thus, any time a PID
gain change is made, the change should be replicated in both machines before any testing for stability.
If a machine is available that is already tuned, but you need to tune another one against it, the following
procedure still applies, except that PID values in the machine that has already been tuned should not be
changed.

K, - Proportional Gain
Disable the Speed Trim function in all machines when tuning the kW load controller gains.

On both machines set the K, Ki, and Kq gains in kW load controller to 0. Set the Ky value to 0.1. Set an
initial value of 1 for K.

Close the breaker of the first machine onto a load. Parallel the second generator and check for stable load
sharing between the two machines. Then open the generator breaker on the second generator and check
that both units are still stable. Since Ki is zero at this point, there may be error in the load sharing. The
important thing is to verify stable load sharing is achieved.

Raise K in both machines and repeat the test until unstable operation occurs. Lower Kp to the highest value
yielding stable operation. If one machine becomes unstable before the other as gains are raised, it may be
necessary to do any further gain increases in only one machine. If the machines are not similar, you may
end up with different gains in each machine. If it is not possible to obtain stable kW operation, it may be
necessary to reduce the control gains in the governor which has its analog bias input driven by the LSM-
2020. Test at various levels of kW load if a means of varying kW load is available.

Ki - Integral Gain
Set the initial value of Ki to be a tenth of the value set for Kp in both machines.

Each time K is set in both machines, parallel the machines and check for stable load sharing then open the
generator breaker on the second generator and check that both units are still stable. If the system is not
stable, lower Ki and repeat the test. Test at various levels of kW load if a means of varying kW load is
available. Repeat this procedure, raising Ki in both machines until the system is unstable, and then lower it
to the highest value yielding stable operation.

Ky-Derivative Gain

If the performance with Kp and Ki alone is satisfactory, it is recommended Kq be left at a value of zero. Kq
can amplify noise in a system so it should be used with great care. Otherwise Kq, the derivative controller
gain, can be used in conjunction with Tq, the noise filter constant, to reduce overshoot obtained with PI
control. Setting Ka and Tq is an iterative process. In both machines start with small values of Kq that are
1/10t% K, or 1/10% K;, whichever is smaller.

Tuning of Kg can be achieved through the following steps. Set load control Kq in both machines, parallel
them together, and check for stability. Then, drop the second generator and check that both units are still
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stable. Raise Kd in both machines until the system is unstable, and then lower it to half the value where
instability is first attained. Test at various levels of kW load if a means of varying kW load is available.

If high frequency noise seems to be entering the system, Tq is the constant of the low pass filter which filters
the controller input to reduce the effects of such interference when derivative control is employed. Tq ranges
from O to 1 with an increment of 0.001. T4=0 is no filtering, Ta=1 is heaviest filtering. If Ta adjustment is
necessary, set Tq to 0.001 and see if the noise induced behavior is reduced. Raise Tq until desired reduction
of noise behavior is achieved. Once T4 has been set, tune Kq again. If noise again appears to be a problem,
adjust Tq until desired behavior is achieved, then retune Ka.

Generic Gains for Multiple Machine Types

The following method is suggested for determining generic gains for multiple machine types:

1)
2)

3)
4)

5)
6)

7
8)

9)

Decide what levels of reverse power and reverse var (loss of excitation) protection are needed.

Once the criteria of step 1 have been established, tune a unit so that one machine can be paralleled
to another unit at no load and not cause any trips.

Parallel two machines onto a load, and verify that acceptable load sharing occurs.

Add and drop loads with machines paralleled to verify acceptable load sharing occurs, and no trips
occur.

Once the settings are deemed “good”, save them as initial settings for a given machine
configuration for all future jobs. The settings shouldn’t need changed unless there is tripping or load
sharing characteristics need to be changed.

Test the units paralleled under no load and verify that no trips occur.
Parallel two machines onto a load, and verify that acceptable load sharing occurs.

Add and drop loads with machines paralleled to verify acceptable load sharing occurs and no trips
occur.

If the settings for a particular machine type need to be modified, keep those settings to be used as
initial settings for all future machines of that type.

10) Test every machine with steps 6, 7, and 8.

It is not expected that one set of numbers works for all machines, but it is probable to have 6 to 12 sets of
settings that cover a wide range of machine sizes and engine manufacturers. However, once a set of gains
has been determined for a particular machine type, the same gains should work in all identical machines.
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APPENDIX D ¢« MTU FAULT CODES

Introduction

MTU fault codes displayed by the DGC-2020 are listed in Table D-1.

Table D-1. MTU Fault Codes

Fault
Code String Description
Number
3 HI T FUEL Fuel temperature too high (limit 1).
4 SS T FUEL Fuel temperature too high (limit 2).
5 HI T CHRG AIR Charge air temperature too high (limit 1).
6 SS T CHRG AIR Air temperature too high (limit 2).
9 HI T INTERCOOLER Coolant temperature of InterCooler too high (limit 1).
10 SS T INTERCOOLER Coolant temperature of InterCooler too high (limit 2)
15 LO P LUBE OIL Pressure of lube oil too low (limit 1).
16 SS P LUBE OIL Pressure of lube oil too low (limit 2).
19 HI T EXHAUST A Exhaust gas temperature (A-side) too high (limit 1).
20 SS T EXHAUST A Exhaust gas temperature (A-side) too high (limit 2).
21 HIT T EXHAUST B Exhaust gas temperature (B-side) too high (limit 1).
22 SS T EXHAUST B Exhaust gas temperature (B-side) too high (limit 2).
23 LO COOLANT LEVEL Coolant level too low (limit 1).
24 SS COOLANT LEVEL Coolant level too low (limit 2).
25 HI P DIFF LUBE OIL Differential pressure of oil filter too high (limit 1).
26 SS P DIFF LUBE OIL Differential pressure of oil filter too high (limit 2).
27 HI LEVEL LEAKAGE FUEL Level of leakage fuel too high (limit 1).
29 HI ETC IDLE SPD TOO HI Idle speed of one of the switchable chargers too high.
30 SS ENGINE OVERSPEED Engine overspeed (limit 2).
31 HI ETC1 OVERSPEED Speed of basic charger too high (limit 1).
32 SS ETC1 OVERSPEED Speed of basic charger too high (limit 2).
33 L1 P FUELFLT DIF Differential pressure of fuel filter too high (limit 1).
36 HI ETC2 OVERSPEED Speed of 1% switchable charger too high (limit 1).
37 SS ETC2 OVERSPEED Speed of 1% switchable charger too high (limit 2).
38 AL ETC SPEED DEVIATION Speed deviation between basic turbo charger and one of the switchable
chargers.

39 AL ETC2 CUTIN FAIL Switching of charger ETC2 failed.
44 LO LEVEL INTRCLR Coolant level of intercooler too low (limit 1).
45 FAULT L2 LEVEL INTRCLR Coolant level of intercooler too low (limit 2).
51 HI T LUBE OIL Lube oil temperature too high (limit 1).
52 SS T LUBE OIL Lube oil temperature too high (limit 2).
53 HI T INTAKE AIR Air intake temperature high (Limit 1).
54 HIHI T INTAKE AIR Air intake temperature high (Limit 2).
57 LO P COOLANT Coolant pressure too low (limit 1).
58 SS P COOLANT Coolant pressure too low (limit 2).
59 SS T COOLANT L3 Coolant temperature too high/too low (limit 3).
60 SS T COOLANT L4 Coolant temperature too high/too low (limit 4).
61 HI P ADCRANK CS L1 AdCrankCase pressure too high (Limit 1).
62 HI P ADCRANK CS L2 AdCrankCase pressure too high (Limit 2).
63 HI P CRANKCASE Crankcase pressure too high (limit 1).
64 SS P CRANK CASE Crankcase pressure too high (limit 2).
65 LO P FUEL Fuel supply pressure too low (limit 1).
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Fault

Code String Description
Number

66 SS P FUEL Fuel supply pressure too low (limit 2).

67 HI T COOLANT Coolant temperature too high (limit 1).

68 SS T COOLANT Coolant temperature too high (limit 2).

69 L1 TEXTERN 1 Limit 1, out of range.

70 L2 TEXTERN 1 Limit 2, out of range.

71 L1 T EXTERN 2 Limit 1, out of range.

72 L2 T EXTERN 2 Limit 2, out of range.

73 L1 P EXTERN 1 Limit 1, out of range.

74 L2 P EXTERN 1 Limit 2, out of range.

75 L1 P EXTERN 2 Limit 1, out of range.

76 L2 P EXTERN 2 Limit 2, out of range.

77 LIM EXT CLNT LEV Binary signal 1 Plant active.

78 LIM INTERCLR LEV Binary signal 2 Plant active.

79 L BIN EXTERN 3 Binary signal 3 Plant active.

80 L BIN EXTERN 4 Binary signal 4 Plant active.

81 AL RAIL LEAKAGE Rail pressure gradient too low for Start or too high for Stop.

82 HI P FUEL COMON RAIL Rail pressure > setpoint value.

83 LO P FUEL COMMON RAIL Rail pressure < setpoint value.

85 HI T UMBLASSEN ‘Umblasen’ temperature too high (limit 1).

86 SS T UMBLASSEN ‘Umblasen’ temperature too high (limit 2).

89 SS SPEED TOO LOW Engine is being stalled. The engine speed of the normally operating engine
dropped below the limit from parameter 2.2500.027 Limit Engine Speed Low
without any stop request. For safety reason the engine is stopped when this
event occurs.

90 SS IDLE SPEED LOW Idle speed not reached.

91 SS RELEASE SPEED LO Acceleration speed not reached.

92 SS STARTER SPEED LO Starter speed not reached.

93 SS PREHT TMP Preheat temperature too low (limit 2).

94 LO PREHT TMP Preheat temperature too low (limit 1).

95 AL PRELUBE FAULT Prelubrication fault.

99 DUMMY FAULT Dummy fault - this is not a real fault, but is used on some ECU'’s to test the fault
reporting mechanism.

100 EDM NOT VALID Checksum fault EDM.

101 IDM NOT VALID Checksum fault IDM.

102 INVLD FUEL CNS 1 Fuel consumption counter detect.

103 INVLD FUEL CNS 2 Consumption monitoring 2 not valid.

104 ENG HRS INVALID 1 Engine Hours Counter defect.

105 ENG HRS INVALID 2 Checksum fault.

106 ERR REC1 INVALID Checksum fault.

107 ERR REC2 INVALID Checksum fault.

118 LO ECU SUPPLY VOLTS Power supply voltage too low (limit 1).

119 LOLO ECU SUPPLY VOLTS Power supply voltage too low (limit 2).

120 HI ECU SUPPLY VOLTS Power supply voltage too high (limit 1).

121 HIHI ECU SUPPLY VOLTS Power supply voltage too high (limit 2).

122 HI T ECU Temperature of electronic too high (limit 1).

134 15v POSECU DEFCT Internal electronic fault.

136 15V NEGECU DEFCT Internal electronic fault.

137 L1 5V BUFFR TEST Pressure-sensor fault, pressure-sensor wiring, or internal electronic fault.

138 SENSOR PWR DEFCT Pressure-sensor fault, pressure-sensor wiring, or internal electronic fault.

139 L1 TE BUFFR TEST Internal electronic fault.
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140 TE BUF ECU DEFCT Internal electronic fault.

141 AL POWER TOO HIGH AL power too high.

142 MCR EXCEEDED 1 HR STR AL MCR exceeded 1 hour.

143 BANK1 ECU DEFECT Internal electronic fault.

144 BANK2 ECU DEFECT Internal electronic fault.

145 15V GOODECU DFCT Internal electronic fault.

147 AD TST1ECU DEFCT Internal electronic fault.

149 AD TST2ECU DEFCT Internal electronic fault.

151 AD TST3ECU DEFCT Internal electronic fault.

170 MI MODULE FAIL Module in maintenance indicator defect.

171 MI NOT ACTIVE WI not active anymore.

172 TBO EXPIRED TBO expired.

173 MODL WRITE LIMIT EEPROM write limit reached.

176 AL LIFE DATA NA No (fitting) LifeData-Backup-System is available within a delay time after ECU
Reset.

177 AL LIFE DATA INCPLT If the ADEC has to restore the LifeData from the backup-system and at least one
checksum is wrong after the upload or the upload is incomplete, then this failure
is set.

180 AL CAN1 NODE LOST Connection to a node on CAN 1 lost.

181 AL CAN2 NODE LOST Connection to a node on CAN 2 lost.

182 AL CAN WRONG PARAMS Incorrect CAN parameter values have been entered.

183 AL CAN NO PU DATA A CAN mode is selected which the communication is initialized aided of the PU
data module. However, required PU data module is not present or is not valid.

184 AL CAN PUDATA ERR During attempt to copy a received PU data module to Flash module, a program
error occurred.

185 CAN LESS MAILBXS CAN less mailboxes.

186 AL CAN1 BUS OFF CAN controller 1 is in “Bus Off” state.

187 AL CAN1 ERR PASSV CAN controller 1 has signaled a warning.

188 AL CAN2 BUS OFF CAN controller 2 is in “Bus Off” state.

189 AL CAN2 ERROR PASSV CAN controller 2 has signaled a warning.

190 AL EMU PARAM NO EMU parameters are not supported.

SUPPORT

198 AL COMB ALM YEL Combined Yellow Alarm - a yellow alarm is a warning and does generally not
result in engine shutdown.

201 SD T COOLANT Coolant temperature-sensor defect.

202 SD T FUEL Fuel temperature-sensor defect.

203 SD T CHARGE AIR Charge air temperature-sensor defect.

205 SD T CLNT INTERC Intercooler coolant temperature-sensor defect.

206 SD T EXHAUST A Exhaust gas temperature-sensor on A-side defect.

207 SD T EXHAUST B Exhaust gas temperature-sensor on B-side defect.

208 SD P CHARGE AIR Charge air pressure-sensor defect.

211 SD P LUBE OIL Lube oil pressure-sensor defect.

212 SD P COOLANT Coolant pressure-sensor defect.

213 SD P COOLANT Intercooler coolant pressure-sensor defect.

INTRCOOLR

214 SD P CRANKCASE Crankcase pressure-sensor defect.

215 SD P HD Rail pressure-sensor defect.

216 SD T LUBE OIL Lube oil temperature-sensor defect.

219 SD T INTAKE AIR Intake air temperature-sensor defect.

220 SD COOLANT LEVEL Sensor for coolant level defect.

221 SD P DIFF LUBE OIL Sensor for differential pressure of lube oil defect.
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222 SL LVL LKG FUEL Sensor for leakage level of fuel defect.
223 SD LVL INTERCLR Sensor for coolant level of intercooler defect.
227 SD PRE FILT P LUBE OIL Pressure sensor for lube oil before filter defect.
228 SD P FL PRE FILTR Sensor defect on the fuel pre-filter pressure sensor.
229 AL SD CAM STOP Sensor of Camshaft defect and sensor of crankshaft defect before.
230 SD CRANKSHFT SPD Sensor defect on crankshaft.
231 SD CAMSHAFT SPD Sensor defect on camshaft.
232 SD CHARGER1 SPEED Speed-sensor of basic charger defect.
233 SD CHARGER2 SPEED Speed-sensor of switching charger defect.
239 SD P DIFF FUEL Sensor defect in the fuel filter differential pressure sensor.
240 SD P FUEL Fuel pressure-sensor defect.
241 SD T UMBLASSEN Temperature-sensor of recirculated charge air defect.
242 SD T COOLANT R Redundant coolant temperature-sensor defect.
244 SD P LUBEOILR Redundant pressure sensor for lube oil defect.
245 SD POWER SUPPLY Internal ECU error.
246 SD T ELECTRONIC Internal ECU fault.
249 SD CAN STOP Missing data CAN.
250 SD CAN SPD DEMND Missing data CAN.
251 SD CAN UP DOWN Missing data CAN.
252 SD CAN NOTCH POS Missing data CAN.
253 SD CAN OVERRIDE Missing data CAN.
254 SD CAN TST OVRSP Missing data CAN.
255 SD CAN ENGAGE SIG Missing data CAN.
256 SD CAN CYL CUTOUT Missing data CAN.
257 SD CAN LOCAL Missing data CAN.
258 SD CAN RCS ENGAGE Missing data CAN.
259 SD CANRCS CYLCT Missing data CAN.
260 SD 15V POS SPPLY Internal ECU fault.
261 15V POS SPPLY Internal ECU fault.
262 SD 5V BUFFR TEST Internal ECU fault.
263 SD TE BUFFR TEST Internal ECU fault.
264 SD BANK 1 TEST Internal ECU fault.
265 SD BANK 2 TEST Internal ECU fault.
266 SD SPD DEMAND AN Analog speed demand defect.
267 SD SPDMTEST BNCH Short circuit, cable breakage.
268 SD SPINUT Analog spinning value defect.
269 SD LOAD ANLG FLT Filtered analog load pulse signal not available.
270 SD FREQUENCY INPUT Frequency input defect.
271 SD TEXTERN 1 Missing data CAN.
272 SD T EXTERN 2 Missing data CAN.
273 SD P EXTERN 1 Missing data CAN.
274 SD P EXTERN 2 Missing data CAN.
275 SD EXT CLNT LVL Missing data CAN.
276 SD INTERCLER LVL Missing data CAN.
277 SD BIN EXT3 Missing data CAN.
278 SD BIN EXT4 Missing data CAN.
279 SD CANRES TRIPFL Missing data CAN.
280 SD CAN ALRM RST Missing data CAN.
281 SD ADTEST1 SPPLY Internal ECU fault.
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282 SD ADTEST 2 SPPLY Internal ECU fault.

283 SD ADTEST3 SPPLY Internal ECU fault.

284 SD CAN LAMP TEST Missing data CAN.

285 SD CAN IDLE RQ SR Missing data CAN.

286 SD CAN IDLE REQ Missing data CAN.

287 SD CAN IDLE REQ Missing data CAN.

288 SD CAN TRBOSW LCK Missing data CAN.

301 TIMING CYLNDR Al Error in timing of injector cylinder Al: timing value too low/high.
302 TIMING CYLNDR A2 Error in timing of injector cylinder A2: timing value too low/high.
303 TIMING CYLNDR A3 Error in timing of injector cylinder A3: timing value too low/high.
304 TIMING CYLNDR A4 Error in timing of injector cylinder A4: timing value too low/high.
305 TIMING CYLNDR A5 Error in timing of injector cylinder A5: timing value too low/high.
306 TIMING CYLNDR A6 Error in timing of injector cylinder A6: timing value too low/high.
307 TIMING CYLNDR A7 Error in timing of injector cylinder A7: timing value too low/high.
308 TIMING CYLNDR A8 Error in timing of injector cylinder A8: timing value too low/high.
309 TIMING CYLNDR A9 Error in timing of injector cylinder A9: timing value too low/high.
310 TIMING CYLNDR A10 Error in timing of injector cylinder A10: timing value too low/high.
311 TIMING CYLNDR B1 Error in timing of injector cylinder B1: timing value too low/high.
312 TIMING CYLNDR B2 Error in timing of injector cylinder B2: timing value too low/high.
313 TIMING CYLNDR B3 Error in timing of injector cylinder B3: timing value too low/high.
314 TIMING CYLNDR B4 Error in timing of injector cylinder B4: timing value too low/high.
315 TIMING CYLNDR B5 Error in timing of injector cylinder B5: timing value too low/high.
316 TIMING CYLNDR B6 Error in timing of injector cylinder B6: timing value too low/high.
317 TIMING CYLNDR B7 Error in timing of injector cylinder B7: timing value too low/high.
318 TIMING CYLNDR B8 Error in timing of injector cylinder B8: timing value too low/high.
319 TIMING CYLNDR B9 Error in timing of injector cylinder B9: timing value too low/high.

320 TIMING CYLNDR B10 Error in timing of injector cylinder B10: timing value too low/high.

321 WIRING CYLNDR Al Short circuit in injector cable of cylinder Al.
322 WIRING CYLNDR A2 Short circuit in injector cable of cylinder A2.
323 WIRING CYLNDR A3 Short circuit in injector cable of cylinder A3.
324 WIRING CYLNDR A4 Short circuit in injector cable of cylinder A4.
325 WIRING CYLNDR A5 Short circuit in injector cable of cylinder A5.
326 WIRING CYLNDR A6 Short circuit in injector cable of cylinder A6.
327 WIRING CYLNDR A7 Short circuit in injector cable of cylinder A7.
328 WIRING CYLNDR A8 Short circuit in injector cable of cylinder A8.
329 WIRING CYLNDR A9 Short circuit in injector cable of cylinder A9.
330 WIRING CYLNDR A10 Short circuit in injector cable of cylinder A10.
331 WIRING CYLNDR B1 Short circuit in injector cable of cylinder B1.
332 WIRING CYLNDR B2 Short circuit in injector cable of cylinder B2.
333 WIRING CYLNDR B3 Short circuit in injector cable of cylinder B3.
334 WIRING CYLNDR B4 Short circuit in injector cable of cylinder B4.
335 WIRING CYLNDR B5 Short circuit in injector cable of cylinder B5.
336 WIRING CYLNDR B6 Short circuit in injector cable of cylinder B6.
337 WIRING CYLNDR B7 Short circuit in injector cable of cylinder B7.
338 WIRING CYLNDR B8 Short circuit in injector cable of cylinder B8.
339 WIRING CYLNDR B9 Short circuit in injector cable of cylinder B9.
340 WIRING CYLNDR B10 Short circuit in injector cable of cylinder B10.
341 OPN LD CYLNDR Al Open load in injector cable of cylinder Al.
342 OPN LD CYLNDR A2 Open load in injector cable of cylinder A2.
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343 OPN LD CYLNDR A3 Open load in injector cable of cylinder A3.
344 OPN LD CYLNDR A4 Open load in injector cable of cylinder A4.
345 OPN LD CYLNDR A5 Open load in injector cable of cylinder A5.
346 OPN LD CYLNDR A6 Open load in injector cable of cylinder A6.
347 OPN LD CYLNDR A7 Open load in injector cable of cylinder A7.
348 OPN LD CYLNDR A8 Open load in injector cable of cylinder A8.
349 OPN LD CYLNDR A9 Open load in injector cable of cylinder A9.
350 OPN LD CYLNDR A10 Open load in injector cable of cylinder A10.
351 OPN LD CYLNDR B1 Open load in injector cable of cylinder B1.
352 OPN LD CYLNDR B2 Open load in injector cable of cylinder B2.
353 OPN LD CYLNDR B3 Open load in injector cable of cylinder B3.
354 OPN LD CYLNDR B4 Open load in injector cable of cylinder B4.
355 OPN LD CYLNDR B5 Open load in injector cable of cylinder B5.
356 OPN LD CYLNDR B6 Open load in injector cable of cylinder B6.
357 OPN LD CYLNDR B7 Open load in injector cable of cylinder B7.
358 OPN LD CYLNDR B8 Open load in injector cable of cylinder B8.
359 OPN LD CYLNDR B9 Open load in injector cable of cylinder B9.
360 OPN LD CYLNDR B10 Open load in injector cable of cylinder B10.
361 AL POWER STAGE LOW Internal error of electronic.
362 AL POWER STAGE HIGH Internal error of electronic.
363 AL STOP POWER STAGE Internal error of electronic.
364 AL STOP POWER STAGE 2 Internal error of electronic.
365 AL MV WIRING GND Cable line error.
371 ALWIRING TO 1 Short circuit or open load on transistor output 1 (TO 1).
372 AL WIRING TO 2 Short circuit or open load on transistor output 2 (TO 2).
373 AL WIRING TO 3 Short circuit or open load on transistor output 3 (TO 3).
374 ALWIRING TO 4 Short circuit or open load on transistor output 4 (TO 4).
381 AL WIRING TOP 1 Short circuit or open load on transistor output plant 1 (TOP 1).
382 AL WIRING TOP 2 Short circuit or open load on transistor output plant 2 (TOP 2).
383 AL WIRING TOP 3 Short circuit or open load on transistor output plant 3 (TOP 3).
384 AL WIRING TOP 4 Short circuit or open load on transistor output plant 4 (TOP 4).
385 AL WIRING TOP 5 Short circuit or open load on transistor output plant 5 (TOP 5).
386 AL WIRING TOP 6 Short circuit or open load on transistor output plant 6 (TOP 6).
390 AL MCR EXCEEDED DBR/MCR Function: MCR (Maximum Continuous Rating) in exceeded.
392 HI T COOLNT R Redundant coolant temperature too high (limit 1).
393 SS T COOLNTR Redundant coolant temperature too high (limit 2).
394 LO P LUBEOILR Redundant pressure of lube oil too low (limit 1).
395 SSPLUBEOILR Redundant pressure of lube oil too low (limit 2).
396 TD T COOLANT Maximum deviation of T-Coolant sensors.
397 TD P LUBE OIL Maximum deviation of P-Oil sensors.
399 AL INTERFACE ECU Interface ECU.
400 AL OPN LD DIGIN 1 Open load on digital input 1.
401 AL OPN LD DIGIN 2 Open load on digital input 2.
402 AL OPN LD DIGIN 3 Open load on digital input 3.
403 AL OPN LD DIGIN 4 Open load on digital input 4.
404 AL OPN LD DIGIN 5 Open load on digital input 5.
405 AL OPN LD DIGIN 6 Open load on digital input 6.
406 AL OPN LD DIGIN 7 Open load on digital input 7.
407 AL OPN LD DIGIN 8 Open load on digital input 8.
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408 AL OPN LD E STOP Open load on input for emergency stop.
410 LO U PDU Power driver voltage (injectors) too low (limit 1).
411 LOLO U PDU Power driver voltage (injectors) too low (limit 2).
412 HI U PDU Power driver voltage (injectors) too high (limit 1).
413 HIHI U PDU Power driver voltage (injectors) too high (limit 2).
414 HI L WATER FUEL PREFILT Water level of fuel prefilter too high (limit 1).
415 LO P COOLANT Coolant pressure of InterCooler too low (limit 1).
INTRCOOLR
416 SS P COOLANT Coolant pressure of InterCooler too low (limit 2).
INTRCOOLR
417 SD L WATER FUEL PREFILT | Water level-sensor of fuel prefilter defect.
418 SD INTAKE AIR B Sensor defect of the Intake Air B temperature sensor.
419 SD PRE_ENG T COOL Sensor defect in the Coolant Temperature Sensor before engine coolant intake.
420 AL L1 AUX 1 Input of Aux 1 injured limit 1.
421 AL L2 AUX 1 Input of Aux 1 injured limit 2.
422 SD T CHRG AIRB Sensor defect in the Charge Air B Temperature Sensor.
423 LO P COOLANT DIFF Low Coolant Differential Pressure.
424 AL L1 AUX 2 Auxiliary 2 Alarm Level 1 Alarm.
425 AL L2 AUX 2 Auxiliary 2 Alarm Level 2 Alarm.
426 SD AIR MASS A Sensor defect in Air Mass Sensor A.
427 SD AIR MASS B Sensor defect in Air Mass Sensor B.
428 ALL1TAUX1 Temperature input of Aux 1 injured limit 1.
429 HI P COOLANT High Coolant Pressure.
430 LO PRE ENG P COOLNT Low Pre-Engine Coolant Pressure (Limit 1).
431 SS PRE ENG P COOLNT Low Pre-Engine Coolant Pressure (Limit 2).
432 AL L1 T AUX2 Auxiliary Temperature 2 Level 1 Alarm.
433 AL L2 T AUX2 Auxiliary Temperature 2 Level 2 Alarm.
434 HI PRE ENG T COOLNT High Pre-Engine Coolant Temperature (Limit 1).
435 SS PRE ENG T COOLNT High Pre-Engine Coolant Temperature (Limit 2).
436 ALL1P AUX?2 Auxiliary Pressure 2 Level 1 Alarm.
437 AL L2 P AUX 2 Auxiliary Pressure 2 Level 2 Alarm.
438 LO P FUEL RAIL 2 STR Low pressure on fuel rail 2.
439 HI P FUEL RAIL 2 STR Hi pressure on fuel rail 2.
440 ALL1PAUX1 Pressure input of Aux 1 injured limit 1.
441 AL RAIL 2 LEAKAGE STR Alarm fuel rail 2 leak detected.
442 ALL2 P AUX 1 Pressure input of Aux 1 injured limit 2.
443 HI P CHG MIX DIFF High Charge Mix Differential Pressure.
444 SD U PDU Sensor defect of Injector Power driver unit.
445 SD P AMBIENT AIR Ambient air pressure-sensor defect.
446 SD P HD2 Sensor Defect In HD 2 Pressure Sensor.
447 HIHI P CHG MIX DIFF Charge Mixture Differential Pressure High (Limit 2).
448 HI P CHARGE AIR Pressure of charge air too high (limit 1).
449 SS P CHARGE AIR Pressure of charge air too high (limit 2).
450 SD IDLE END TRQ IN Input of Idle/End-Torque defect
451 HI T CHARGE MIX High Charge Mixture Temperature (Limit 1).
452 HI HI T CHARGE MIX High Charge Mixture Temperature (Limit 2).
453 LO T CHARGE MIX Low Charge Mixture Temperature.
454 SS PWR RED ACT Power Reduction is activated.
455 AL L1 AUX1 PLANT Input of Aux 1 (plant) injured limit 1.
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456 AL L2 AUX1 PLANT Input of Aux 1 (plant) injured limit 2.
457 LO T INTAKE AIR Low Intake Air Temperature (Limit 1).
458 LO LO T INTAKE AIR Low Intake Air Temperature (Limit 2).
459 SD P CLNT B ENG Sensor Defect In the Coolant Before Engine Pressure Sensor.
460 HI T EXHAUST EMU Exhaust gas temperature of EMU too high (limit 1).
461 LO T EXHAUST EMU Exhaust gas temperature of EMU too low (limit 1).
462 HI T COOLANT EMU Coolant temperature of EMU injured limit 1.
463 SD AUX 2 Sensor defect on Aux 2.
464 SD P AUX 1 Analog input for pressure Aux 1 defect.
465 SD P AUX 2 Sensor Defect in the Auxiliary 2 Pressure Sensor.
466 SDTAUX 2 Sensor Defect in the Auxiliary 2 Temperature Sensor.
467 AL L2 TAUX 1 Temperature input of Aux 1 injured limit 2.
468 SDTAUX1 Analog input for Temperature Aux 1 defect.
469 SD AUX 1 Analog input for Aux 1 defect.
470 SDTECU ECU temperature-sensor defect.
471 SD COIL CURRENT Coil Current sensor defect.
472 AL STOP SD Engine stop, because critical channel has sensor defect.
473 AL WIRING PWM CM2 Open load or short circuit on channel PWM CM2.
474 AL WIRING FREQ OUT Open load or short circuit on frequency output (FO) channel.
475 AL CR TRIG ENG ST Released in case of an engine stop in order to trigger the crash recorder.
476 AL CRASH REC ERR Initial error of crash recorder.
477 WRT MISTK BIN VAL Binary Data Write Error.
478 AL COMB ALM YEL Combined Alarm YELLOW (Plant).
479 AL COMB ALM RED Combined Alarm RED (Plant).
480 AL EXT ENG PROT External Engine Protection function active.
481 SD COIL CURRENT 2 Sensor Defect In Coil Current 2 Sensor.
482 SD T EXHAUST C Sensor Defect In Exhaust System C Temperature Sensor.
483 SD T EXHAUST D Sensor Defect In Exhaust System D Temperature Sensor.
484 HI T EXHAUST C High Exhaust C Temperature (Limit 1).
485 SS T EXHAUST C High Exhaust C Temperature (Limit 2).
486 HI T EXHAUST D High Exhaust D Temperature.
487 SS T EXHAUST D Shutdown due to High Exhaust D Temperature.
488 HI ETC 3 OVERSPD High Turbo Charger ETC 3 Overspeed (Limit 1).
489 SS ETC 3 OVERSPD High Turbo Charger ETC 3 Overspeed (Limit 2).
490 HI ETC 4 OVERSPD High Turbo Charger ETC 4 Overspeed (Limit 1).
491 SS ETC 4 OVERSPD High Turbo Charger ETC 4 Overspeed (Limit 2).
492 HI ETC 4 CUTIN FAIL High Turbo Charger ETC 4 Cut In Failure (Limit 1).
493 HI ETC 3 CUTIN FAIL High Turbo Charger ETC 3 Cut In Failure (Limit 2).
494 SD THROTL A FDBK Sensor Defect In Throttle A Feedback Sensor.
495 SD THROTL B FDBK Sensor Defect In Throttle B Feedback Sensor.
496 SD P CHARGE MIX A Sensor Defect In Charge Mix A Pressure Sensor.
497 SD P CHARGE MIX B Sensor Defect In Charge Mix B Pressure Sensor.
498 SD P CHRG MIX DIFF Sensor Defect In Charge Mix Differential Pressure Sensor.
499 SD P CHARGE MIX Sensor Defect In Charge Mix Pressure Sensor.
500 QL WIRING POM STARTER A wiring fault has been detected in the connection of starter 1 of POM.
501 AL WIRING POM STARTER A wiring fault has been detected in the connection of starter 2 of POM.
2
502 AL OPEN LD POM An open load on POM'’s alternator output has been detected.

ALTRNATR
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503 AL BATT NOT CHARGING Battery is not being charged by alternator.
504 AL CAN POM NODE LOST POM is missing on CAN Bus.
505 AL NEW POM FOUND New POM found.
506 AL LOW STARTER VOLTS Battery voltage is too low for starting.
507 AL POM ERROR A general POM error has been detected.
508 AL WRONG POM ID POM sends a different identification number (ID) than expected.
509 AL CHECK POM FUSE Check POM fuse.
510 AL OVERRIDE APPLIED Override applied.
511 HIHI P CHG MIX A Hi Charge Air Mix A Pressure (Limit 2).
512 HIHI P CHG MIX B Hi Charge Air Mix B Pressure (Limit 2).
513 SD P COOLNT DIFF Sensor Defect In Coolant Differential Pressure Sensor.
514 WRITE ERR FLASH Write Error Occurred when writing data to Flash Memory.
515 STARTER NOT ENGAGED Starter of POM could not be engaged.
516 OILNIVEAU CAL ERR Remote Oil Level Watchman Calibration Error.
517 SD CHG MX PR THRT Sensor Defect In Charge Pre-Throttle Mix Pressure Sensor.
518 SD THROT BYPASS FDBK Sensor Defect In Throttle Feedback Bypass Sensor.
519 OIL LVL CAL ERROR Oil Level Calibration Error.
520 SD P IN AIR AFT FLT A Sensor Defect In Intake Air After Filter A Pressure Sensor.
521 SD P OIL MID VAL Lube Oil Pressure Middle Value (Limit 2).
522 SD P INAIRAFT FLTB Sensor Defect In Intake Air After Filter B Pressure Sensor.
523 SD T COOL RED MIDVL Coolant Temperature Mid value (Limit 2).
524 SS ENG OVRSPD MIDVL Engine Speed Middle Value too high (Limit 2).
525 SD P LUBE OIL R2 Sensor Defect In Lube Oil Pressure (R2) Sensor.
526 SD T COOL OIL R2 Sensor Defect In Oil Coolant Temperature (R2) Sensor.
527 TD ENG SPD SNS DEV Engine Speed Sensor Deviation.
528 SD ENG SPD SENSR 3 Sensor Defect in Engine Speed Third Sensor.
529 SS T COOL RED 2 Coolant Temperature Red 2 Alarm (Limit 2).
530 SS P LUBE OIL RED 2 Lube Oil Pressure Red 2 Alarm (Limit 2).
531 AL WIRING PWM CM1 PWM CM1 Wiring Issue.
532 AL WIRING PWM1 PWM 1 Wiring Issue.
533 AL WIRING PWM2 PWM 2 Wiring Issue.
534 HIHI POWER DIFF Power Difference High (Limit 2).
535 LOLO POWER DIFF Power Difference Low (Limit 2).
536 AL WIRING PWM1 CM1 PWM CM1 Wiring Issue.
537 SD P VNTRI DLTASD A Sensor Defect In Venture Side A Delta Pressure Sensor.
538 SD P VNTRIDLTASD B Sensor Defect In Venture Side B Delta Pressure Sensor.
539 SD P EGR VNTRI STATIC Sensor Defect In EGR Venture Static Pressure Sensor.
540 SD TEGR Sensor Defect In EGR Temperature Sensor.
541 ALL1TEGR EGR Temperature (Limit 1) Alarm.
542 ALL2 TEGR EGR Temperature (Limit 2) Alarm.
543 MULTIPLE FDH SLAVES There is more than one device which is configured as Backup for FDH-
Functionality.
544 CONFIGURATION Gets active in case of changing system configuration e.g. by changing ECU- or
CHANGED SAM-Device. Remains until undo procedure or data is transferred by a valid
maintenance case. Is cancelled automatically.

545 AL L1 P EXT PLNT1 External Plant 1 Pressure Alarm (Limit 1).
546 AL L1 P EXT PLNT2 External Plant 2 Pressure Alarm (Limit 1).
547 AL L1 T EXT PLNT1 External Plant 1 Temperature Alarm (Limit 1).
548 AL L1 T EXT PLNT2 External Plant 2 Temperature Alarm (Limit 1).
549 AL PWR CUTOFF DET Power Cutoff Detected.
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550 SS ENG OVRSP RED2 Engine Overspeed Red2 (Limit 1) Alarm.

551 SS ENG OVRSPD CAMSFT Engine Overspeed Camshaft (Limit 1) Alarm.

552 AL GAS CTRL CHK FLT Gas Control Check Fault Alarm.

553 AL AUX DEVICES FLT Auxiliary Devices Alarm.

554 AL IGNITION FAULT Ignition Fault Alarm.

555 AL CALL FIELD SERVICE Gets active in case of completing a maintenance-case which manipulates
Engine-Parameters. Remains also after switching on-off ECU until a valid
release code is entered via Display- and Button-Control of SAM-Device. Release
Code is available via Internet by a special procedure.

556 AL GAS VALVE FLT Gas Valve Fault Alarm.

557 AL ENG SPD COLL. FLT Engine Speed Collapse Fault Alarm.

558 AL WIRING PWM CM2 PWM CM2 Wiring Issue.

559 AL MIX THRT AFLT Throttle A Mixture Fault Alarm.

560 AL MIX THRT B FLT Throttle B Mixture Fault Alarm.

561 AL LIM EXT PLNT BIN1 External Plant Bin 1Limit Alarm.

562 AL LIM EXT PLNT BIN2 External Plant Bin 1Limit Alarm.

563 AL LIM EXT PLNT BIN3 External Plant Bin 1Limit Alarm.

564 AL LIM EXT PLNT BIN4 External Plant Bin 1Limit Alarm.

565 L1 P AFTER AIR FLT A Intake A Air Pressure After Filter (Limit 1).

566 L2 P AFTER AIR FLT A Intake A Air Pressure After Filter (Limit 2).

567 L1 P AFTER AIR FLT B Intake B Air Pressure After Filter (Limit 1).

568 L2 P AFTER AIR FLT B Intake B Air Pressure After Filter (Limit 2).

569 AL SAM MSG DATA FLT SAM Module Missing Data Fault.

570 L1 CAN MAX TIMG RETRD Maximum Timing Retard from CAN (Limit 1).

571 L2 CAN MAX TIMG RETRD Maximum Timing Retard from CAN (Limit 2).

572 L3 CAN MAX TIMG RETRD Maximum Timing Retard from CAN (Limit 3).

573 SD P DIFF STR VS VRD Sensor Defect in Pressure Differential Sensor Pitot Tube vs. Pressure.

574 SD M AIR EGR BEF CLR Sensor Defect In Air Mass Sensor before EGR Cooler.

575 SD M INTAKE AIR Sensor Defect In Intake Air Mass Sensor.

576 AL ESCM OVERRIDE STR Exceeding of the corrected current MCR - odr DBR/MCR value.

577 SD T LUBE OIL PAN Sensor Defect In Oil Pan Lube Oil Temperature Sensor.

578 AL L1 T LUBOIL PAN Lube Oil Pan Temperature (Limit 1).

579 AL MD CANRQ IDLE SPD MD Idle Speed Request over Can Bus.

580 AL CAN SPD LIMIT MD Speed Limitation From Can Bus.

581 AL PWM CM3 PWM CM3 Alarm.

582 AL EMERG STOP FL Emergency Stop Failed Alarm.

583 AL BRKR CLOSED Circuit Breaker Closed Alarm.

584 AL CAN STRTCLR FL Start Clearance from Can Bus Fail Alarm.

585 AS MOTORSTRT BL Engine Start Blocked Alarm.

586 LO P OIL REFILL PMP Refill Pump Lower Oil Pressure.

587 AL WIRING PWM CM4 PWM CM4 Wiring Issue.

588 SD P OIL REFILL PUMP Sensor Defect In Refill Pump Oil Pressure Sensor.

589 SD T EGR SIDE B Side B EGR Temperature Alarm.

590 SD P DLTA EXHAUST A Sensor Defect In Exhaust A Pressure Delta Sensor.

591 SD P EGRB VNTRI STATC Sensor Defect In Side B EGR Venture Static Pressure Sensor.

592 AS PDLTAEXH B Sensor Defect In Exhaust B Pressure Delta Sensor.

593 SD OIL T J1939 Sensor Defect in Lube Oil Pan Temperature Sensor.

594 AL L1 PRV 1 DEFECT STR Yellow alarm pressure relief valve first rail.

595 AL L2 PRV 1 DEFECT STR Red alarm pressure relief valve first rail.

596 DEVELOP PR SET Develop PR Set Alarm.
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597 AL WIRING PWM CM5 PWM CM5 Wiring Issue.

598 AL L1 PRV 2 DEFECT STR Yellow alarm pressure relief valve second rail.

599 AL L2 PRV 2 DEFECT STR Red alarm pressure relief valve second rail.

600 SD T EXG A+B Sensor Defect In Exhaust A Plus B Temperature Sensor.

601 SD ETC1 + EC2 Turbo Charger Speed Sensors 1 and 2 Faulty.

602 AK CAB ENG STRT LOCK Engine Start Lock from Can Alarm.

603 SD AIR HUMIDITY Sensor Defect In Air Humidity Sensor.

604 AL HUT CHGSPD MAX HUT Speed Change Maximum Limit Alarm.

605 AL HUT DEV TOO HI HUT DEV too high limit alarm.

606 AL DBL NODES LOST 1+2 Nodes Lost on Canl and Can2 Alarm.

607 AL MD CAN STOP MD Can Stop Alarm.

608 AL WIRING PWM CM6 PWM CM6 Wiring Issue.

609 AL WIRING PWM CM7 PWM CM7 Wiring Issue.

610 AL WIRING SUCK RESTRCT | Open load or short circuit on PWM HP fuel control block channel.
1STR

611 AL WIRING SUCK RESTRCT | Open load or short circuit on PWM HP fuel control block channel 2.
2 STR

612 AL WIRING PRESS CTRL Open load or short circuit on PWM pressure regulating valve channel.
VLV 1 STR

613 AL WIRING PRESS CTRL Open load or short circuit on PWM pressure regulating valve channel 2.
VLV 2 STR

614 L1 P FUEL SEC FLTDIFF Secondary Filter Fuel Pressure Limit 1 Alarm.

615 AL EIL PROTECTION STR Alarm for Protection Module in response to faulty or manipulated EIL.

616 AL EIL ERROR STR EIL Error.

617 LO ACTUAL HU VAL HU Actual Value Low (Limit 1).

618 LOLO ACTUAL HU VAL HU Actual Value Low (Limit 2).

619 HI ACTUAL HU VAL HU Actual Value High (Limit 1).

620 HIHI ACTUAL HU VAL HU Actual Value High (Limit 2).

621 LO NOX VALUE NOX Value Low (Limit 1).

622 LOLO NOX VALUE NOX Value Low (Limit 2).

623 HI NOX VALUE NOX Value High (Limit 1).

624 HIHI NOX VALUE NOX Value High (Limit 2).

625 SD P FUEL ADD SEC FLT Sensor Defect in Pressure Sensor that meters Fuel Pressure Before

supplemental Filter.

626 AL WIRING PWM CM8 PWM CM8 Wiring Issue.

627 AL WIRING PWM CM9 PWM CM9 Wiring Issue.

628 AL WIRING PWM CM10 PWM CM10 Wiring Issue.

629 EGR THOTTLE A DFCT EGR Throttle EGR Defect.

630 EGR THOTTLE B DFCT EGR Throttle EGR Defect.

631 AL BYPASS THROT DFCT Bypass Throttle Defect.

632 AL DISPNS THRTL DFCT Dispenser Throttle Defect.

633 SD P AMBAIR HDT2800 Sensor Defect in Ambient HD2800 Air Pressure Sensor.

634 SD T AMBAIR HDT2800 Sensor Defect in Ambient HD2800 Air Temperature Sensor.

635 SD H AMBAIR HDT2800 Sensor Defect in Ambient HD2800 Air Humidity Sensor.

636 SD OIL LVL J1939 Sensor Defect in 31939 Lube Oil Level Sensor.

637 SD OIL T J1939 Sensor Defect in J1939 Lube Oil Temperature Sensor.

638 AL WIRING PWM SIG1 PWM SIG1 Wiring Issue.

639 AL WIRING PWM SIG2 PWM SIG2 Wiring Issue.

640 SD SM NOX 02 FACTR Sensor Defect In Smart NOX Oxidation Factor Sensor.

641 AS SYS WATCHDG RST System Restart by Watchdog Detected.
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642 SD ELCT ENG PWR Al2 Sensor Defect In Engine Power Al2 Electronic Sensor.
643 SP P FUEL BOF Sensor Defect in BOF Fuel Pressure Sensor.
644 AL L1 P FUEL BOF BOF Fuel Pressure Limit 1.
645 AL L2 P FUEL BOF BOF Fuel Pressure Limit 2.
646 AL KNOCK INTNSTY Knock Intensity Too High.
647 SD P EXH LAMBDA Sensor Defect in Exhaust Lambda Pressure Sensor.
648 SD P CHRG AIR B Sensor Defect In Charge Air B Pressure Sensor.
649 AL REQ ANGL THRT A Throttle A Angle Alarm.
650 AL REQ ANGL THRT B Throttle B Angle Alarm.
651 AL PREHT ERROR Preheating Error Alarm.
652 AL GET COM LOST GET Communications Lost.
653 AL 1X92X COMM LOST IC92X Communications Lost.
654 AL FSERIES COMM LOST F Series Communications Lost.
655 AL TECJET COMM LOST TECJET Communications Lost.
656 AL PROACT A COMM LST PROACT A Communications Lost.
657 AL PROACT B COMM LST PROACT B Communications Lost.
658 AL NOXA COMM LOST NOX A Communications Lost.
659 AL NOXB COMM LOST NOX B Communications Lost.
660 AL PHYTRNA COM LST PHYTRON A Communications Lost.
661 AL PHYTRNB COM LST PHYTRON B Communications Lost.
662 SD SMRT NOX HTR Sensor Defect in Smart NOX Heater Element Sensor.
663 SD SMRT NOX CONC. Sensor Defect in Smart NOX Concentration Sensor.
664 AL OIL REFILL ERR Oil Refill Error.
665 AL GET YELLOW GET Yellow Alarm.
666 AL IC92X YELLOW 1C92X Yellow Alarm.
667 AL FSERIES YELLOW F Series Yellow Alarm.
668 AL TECJET YELLOW TECJET Yellow Alarm.
669 AL PROACTA YELLOW PROACT A Yellow Alarm.
670 AL PROACTB YELLOW PROACT B Yellow Alarm.
671 AL NOXA YELLOW NOX A Yellow Alarm.
672 AL NOXB YELLOW NOX B Yellow Alarm.
673 AL PHYA YELLOW PHYTRON A Yellow Alarm.
674 AL PHYB YELLOW PHYTRON B Yellow Alarm.
675 AL GET RED GET Red Alarm.
676 AL IC92X RED 1C92X Red Alarm.
677 AL FSERIES RED F Series Red Alarm.
678 AL TECJET RED TECJET Red Alarm.
679 AL PROACTA RED PROACT A Red Alarm.
680 AL PROACTB RED PROACT B Red Alarm.
681 AL NOXA RED NOX A Red Alarm.
682 AL NOXB RED NOX B Red Alarm.
683 AL PHYA RED PHYTRON A Red Alarm.
684 AL PHYB RED PHYTRON B Red Alarm.
685 AL LUBE OIL MIN Lube Oil Minimum.
686 AL LUBE OIL MAX Lube Oil Maximum.
687 AL LUBEOIL LVL SW Lube Oil Level Switch is Faulty.
688 LO OIL REFILL Low Oil Refill.
689 HI OIL REFILL High Oil Refill.
690 AL LUBEOIL LVL LO Lube Oil Level Low.
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691 HI LUBEOIL LVL REFILL Lube Oil Refill Level High.
692 AL ECU PWR OFF ON REQ ECU configuration changed, switch power off/on.
STR
693 AL MB VALVE ERR MB Valve Error.
694 SD T GAS Sensor Defect in Gas Temperature Sensor.
695 AL EGR FAILURE EGR Failure Alarm.
696 AL SMARTCONCT USB ERR | Alarm configuration parameter.
STR
697 AL SMARTCONCT RS485 Alarm configuration parameter.
ERR STR
698 AL SD STOP BUTTON STR Channel signals open load or internal error.
700 AL SD START BUTTON STR | Channel signals open load.
701 AL SD UP BUTTON STR Channel signals open load.
702 AL SD DN BUTTON STR Channel signals open load or internal error.
703 AL SD EXT SPEED DMD SW | Channel signals open load.
STR
704 AL SD SPEED DMD Channel signals open load or internal error.
INCREASE STR
705 AL SD BINARY SPD DMD Channel signals open load or internal error.
LMT STR
706 AL SD DROOP 2 SWITCH Channel signals open load or internal error.
STR
707 AL SD FREQUENCY Channel signals open load or internal error.
SWITCH STR
709 AL SD OVERRIDE BUTTON Channel signals open load or internal error.
STR
710 AL SD ALARM RESET STR Channel signals open load or internal error.
711 AL SD CYLINDER CUTOUT Channel signals open load or internal error.
STR
712 AL SD RQST BIN OUT TST Channel signals open load or internal error.
STR
713 AL SD EXT ENGINE Channel signals open load or internal error.
PROTECTN STR
714 AL SD PRELUBE SIGNAL Channel signals open load.
STR
715 AL SD EXT INC IDLE BIN Channel signals open load.
STR
716 AL SD EXT INC IDLE BIN Channel signals open load.
BRK STR
717 AL SD RQST PLANT DBR Channel signals open load.
STR
718 INTK AIR THRTL DFCT Intake Air Throttle Defect.
719 ALTGAS L1 Gas Temperature Limit Alarm (Limit 1).
720 ALTGAS L2 Gas Temperature Limit Alarm (Limit 2).
721 ALTGAS L3 Gas Temperature Limit Alarm (Limit 3).
722 ALTGAS L4 Gas Temperature Limit Alarm (Limit 4).
723 SD T EXH BEF DOC A Sensor Defect Exhaust Temperature Sensor before DOC.
724 SD T EXH BEF DPF A Sensor Defect Exhaust Temperature Sensor before DPF.
725 SD T EXH AFTR DPF A Sensor Defect Exhaust Temperature Sensor after DPF
726 SD P DELTA EXH DPF A Sensor Defect in DPF Exhaust Pressure Delta Sensor.
727 L1 DELTA T_NT INTRCLR NT Intercooler NT Temperature (Limit 1) Alarm.
728 L2 DELTA T_NT INTRCLR NT Intercooler NT Temperature (Limit 2) Alarm.
729 L1 T EXH BEF DOC Exhaust Temperature Before DOC (Limit 1) Alarm.
730 L2 T EXH BEF DOC Exhaust Temperature Before DOC (Limit 2) Alarm.
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731 L2 T EXH BEF DOC Exhaust Temperature Before DPF (Limit 1) Alarm.
732 L2 T EXH BEF DPF Exhaust Temperature Before DPF (Limit 2) Alarm.
733 L1 T EXH AFTR DPF Exhaust Temperature After DPF (Limit 1) Alarm.
734 L2 T EXH AFTR DPF Exhaust Temperature After DPF (Limit 2) Alarm.
735 L1 P_DPF DIFF DPF Exhaust Pressure Difference Alarm (Limit 1) Alarm.
736 L2 P_DPF DIFF DPF Exhaust Pressure Difference Alarm (Limit 2) Alarm.
737 L1 P_DPF NORM DIFF DPF Normal Difference Pressure (Limit 1) Alarm.
738 L2 P_DPF NORM DIFF DPF Normal Difference Pressure (Limit 2) Alarm.
739 L3 P_DPF NORM DIFF DPF Normal Difference Pressure (Limit 3) Alarm.
740 L4 P_DPF NORM DIFF DPF Normal Difference Pressure (Limit 4) Alarm.
741 DPF RIGOROUS TM ABORT | DPF Rigorous TM Aborted Alarm.
742 DPF PER RIGOROUS T™M DPF Periodic Rigorous TM Alarm.
743 DPF RIG TM SUPPR DPF Rigorous TM Suppressed Alarm.
744 DPF FLASH READ ERR DPF Flash Memory Read Error Alarm.
745 AL EMISSN FLT Emission Fault Alarm.
746 AL EMISSN FLT2 Emission Fault 2 Alarm.
747 SD P INTK AIRFLT DIFF Sensor Defect in the Intake Air Filter Differential Pressure Sensor.
748 SD T EXH BEF SCR F1 Sensor Defect in Exhaust Temperature Sensor Before SCR Filter 1.
749 SD T EXH BEF SCR F2 Sensor Defect in Exhaust Temperature Sensor Before SCR Filter 2.
750 SD T EXH AFTR SCR F1 Sensor Defect in Exhaust Temperature Sensor Before SCR Filter 1.
751 SD T EXH AFTR SCR F2 Sensor Defect in Exhaust Temperature Sensor Before SCR Filter 2.
752 SD DEF TANK LVL Sensor Defect in DEF Tank Level Sensor.
753 SD T RM TANK Sensor Defect in RM Tank Temperature Sensor.
754 SD BOSCH LSU LMBDA SNS | Sensor Defect In Bosch LSU Lambda Sensor.
755 SELCTD MODE NOT VLD Selected Mode Not Valid Alarm.
756 NO VLD MODE SW SGNL No Valid Mode Switch Alarm.
757 ALLIMT COOL LT FAN Coolant LT Fan Limit (Limit 1) Alarm.
758 DEF NOZZLE DAMG DEF Nozzle Damage Alarm.
759 L1 T FUEL B ENGINE Fuel Temperature Before Engine too high (Limit 1) Alarm.
760 L2 T FUEL B ENGINE Fuel Temperature Before Engine too high (Limit 2) Alarm.
761 SD T FUEL B ENGINE Sensor Defect In Sensor metering Fuel Temperature Before Engine Alarm.
762 AL SMRT CNCT LOST Smart Connect Lost Alarm.
763 AL OL ASO FLP FDBK B OL ASO Flap B Feedback Alarm.
764 ASO FLP B CLSD A FL ASO Flap B Closed A Failed Alarm.
765 AL OL ASO FLP FDBK A OL ASO Flap A Feedback Alarm.
766 ASO FLP A CLSD B FL ASO Flap A Closed B Failed Alarm.
767 ASP FLAPS CLOSED ASO Flaps Closed Alarm.
768 ST TEXHV HPTURBN Al Sensor Defect In Exhaust V HP Turbine A1 Temperature Sensor.
769 SD T EXH AFTR ENG Sensor Defect In Exhaust Temperature After Engine Sensor.
770 SD T SEA WATER PUMP Sensor Defect In Sea Water After Pump Temperature Sensor.
771 SDTFUELB Sensor Defect In Fuel Temperature B Sensor.
772 SD LVL OIL REFILL TNK Sensor Defect In Refill Tank Oil Level Sensor.
773 SD P FUEL RTN PATH Sensor Defect In Return Path Fuel Pressure Sensor.
774 SD P FUEL BEFR ENG Sensor Defect In Fuel Pressure Before Engine Sensor.
775 SD P SCHM AFT LVL PMP Sensor Defect In After Level Pump Oil Pressure Sensor.
776 SD P SCHM AT HPPUMP A Sensor Defect In Oil Pressure at HP Pump A Sensor.
77 SD P SCHM AT HPPUMP B Sensor Defect In Oil Pressure at HP Pump B Sensor.
778 ASO FLPS OPN FL TO CLS ASO Flaps Open, Failed to Close Alarm.
779 WRONG NOX SNSR E1 NOX Sensor E1 Wrong Position Alarm.

D-14

DGC-2020 MTU Fault Codes 9400200891 Rev A



Fault

Code String Description
Number

780 WRONG NOX SNSR E2 NOX Sensor E2 Wrong Position Alarm.
781 WRONG NOX SNSR E3 NOX Sensor E3 Wrong Position Alarm.
782 SD P LUBOILETC A Turbo Charger A Lube Oil Pressure Too High.
783 SD T EXH BEFR SCR F3 Sensor Defect In Before SCR Exhaust Temperature Sensor.
784 SD T EXH AFTR SCR F3 Sensor Defect In After SCR Exhaust Temperature Sensor.
785 L1 P OIL BEF HD PMP A Oil Pressure Before HD PUMP A (Limit 1) Alarm.
786 L1 P OIL BEF HD PMP B Oil Pressure Before HD PUMP B (Limit 1) Alarm.
787 L1 P OILNIV PUMP Oil Pressure in Oil Niveaux Pump (Limit 1) Alarm.
788 ETC SPD FL DETECT Turbo Charger Speed Failure Detected.
789 WRONG POS TMP SNS E1 Temperature Sensor E1 Wrong Position Alarm.
790 WRONG POS TMP SNS E2 Temperature Sensor E2 Wrong Position Alarm.
791 WRONG POS TMP SNS E3 Temperature Sensor E3 Wrong Position Alarm.
792 L1 P CHARGE AIR B Charge Air B Pressure (Limit 1) Alarm.
793 L2 P CHARGE AIR B Charge Air B Pressure (Limit 2) Alarm.
794 L1 P FL BEFR ENGN Fuel Pressure Before Engine (Level 1) Alarm.
795 L1 P FUEL RTN Fuel Pressure in Return Path (Limit 1) Alarm.
796 HI T CHARGE AIR B High Charge Air B Temperature (Limit 1) Alarm.
797 HIHI T CHRG AIR B High Charge Air B Temperature (Limit 2) Alarm.
798 L1T EXH BEF HPTRBN Al Exhaust Temperature Before HP Turbine A1 (Limit 1) Alarm.
799 L2T EXH BEF HPTRBN Al Exhaust Temperature Before HP Turbine A1 (Limit 2) Alarm.
800 L1 T EXH AFTR ENGINE Exhaust Temperature After Engine (Limit 1) Alarm.
801 L1T RAW WATR AFTR PMP Raw Water After Pump Temperature (Limit 1) Alarm.
802 L1T FUEL BEFR ENGINE Fuel Temperature Before Engine (Limit 1) Alarm.
803 HI T FUEL B High Fuel B Temperature (Limit 1) Alarm.
804 SSTFUELB High Fuel B Temperature (Limit 2) Alarm.
805 LO OIL LVL REFILL Refill Oil Level Low Alarm.
806 SD CHARGR 3 SPD Sensor Defect In Turbo Charger 3 Speed Sensor.
807 SD CHARGR 4 SPD Sensor Defect In Turbo Charger 4 Speed Sensor.
808 SD CHARGR 5 SPD Sensor Defect In Turbo Charger 5 Speed Sensor.
809 SD F1 NOX BEFOR SCR Sensor Defect In F1 NOX Before SCR sensor.
810 NO COMS F1INOX BF SCR Communications Lost with F1 NOX Before SCR sensor.
811 SD F1 NOX AFTR SCR Sensor Defect In F1 NOX After SCR sensor.
812 NO COMS FINOX AF SCR F1 NOX After SCR Communications lost alarm.
813 SD F2 NOX BEFOR SCR Sensor Defect In F2 NOX Before SCR sensor.
814 NO COMS F2NOX BF SCR F2 NOX Before SCR Communications lost alarm.
815 SD F2 NOX AFTR SCR Sensor Defect In F2 NOX After SCR sensor.
816 NO COMS F2NOX AF SCR F2 NOX After SCR Communications lost alarm.
817 SD F3 NOX BEFOR SCR Sensor Defect In F3 NOX Before SCR sensor.
818 NO COMS F3NOX BF SCR F3 NOX Before SCR Communications lost alarm.
819 SD F3 NOX AFTR SCR Sensor Defect In F3 NOX After SCR sensor.
820 NO COMS F3NOX AF SCR F3 NOX After SCR Communications lost alarm.
821 HI ETC1 IDLE SPEED Turbo Charger 1 Speed at Idle Too High.
822 HI ETC2 IDLE SPEED Turbo Charger 2 Speed at Idle Too High.
823 HI ETC3 IDLE SPEED Turbo Charger 3 Speed at Idle Too High.
824 HI ETC4 IDLE SPEED Turbo Charger 4 Speed at Idle Too High.
825 HI ETC5 IDLE SPEED Turbo Charger 5 Speed at Idle Too High.
826 AL ETC1 SPD DEVTN Turbo Charger 1 Speed Deviation.
827 AL ETC2 SPD DEVTN Turbo Charger 2 Speed Deviation.
828 AL ETC3 SPD DEVTN Turbo Charger 3 Speed Deviation.
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829 AL ETC4 SPD DEVTN Turbo Charger 4 Speed Deviation.
830 AL ETC5 SPD DEVTN Turbo Charger 5 Speed Deviation.
831 AL ETC JOB ROTATN Turbo Charger Job Rotation Alarm.
832 EIL DIFF ENG NUMBR EIL Different Engine Number Alarm.
833 AL EMISSION WRN Emission Warning Alarm.
834 AL GAS PATH WRN Gas Path Warning Alarm.
835 AL GAST PATH FLT Gas Path Fault Alarm.
836 AL SPEED DMD FAIL Speed Demand Failure Alarm.
837 BYPASS VLV DEFCET Bypass Valve Defect Alarm.
838 AL ASH VOLUME Ash Volume Alarm.
839 ECU NT CLS ECO FLAP A ASO Flap A not closed by ECU Alarm.
840 ECU NT CLS ECO FLAP B ASO Flap B not closed by ECU Alarm.
841 SD P GASLN COM RL Sensor Defect in Gasoline Common Rail Pressure Sensor.
842 AL ACT FL VLV POS L1 ACT Fuel Valve Position (Limit 1) Alarm.
843 SD T CHRG AIR BEF EGR Sensor Defect in Charge Air Before EGR Temperature Sensor.
844 HI T CHRG AIR BEF EGR Charge Air Before EGR High Temperature (Limit 1) Alarm.
845 HIHI T CHRGAIR BF EGR Charge Air Before EGR High Temperature (Limit 2) Alarm.
846 HI T CHRG AIR DIFF AB Charge Air Differential AB High Temperature (Limit 1) Alarm.
847 HIHI T CHRG AIR DF AB Charge Air Differential AB High Temperature (Limit 2) Alarm.
848 AL REL HUMIDTY L1 Relative Humidity (Limit 1) Alarm.
849 AL IBT FUNCT ACTV IBT Function Active Alarm.
850 SD ALIVE FIP Sensor Defect in ALIVE FIP sensor.
851 AL EXT STRT HD HI External Start and HD Too High Alarm.
852 MAX BLNK SH TM EXP Max Blank Shot Time Expired Alarm.
853 HSB1 COMMS LOST HSB1 Communications Lost Alarm.
854 HSB1 ACUTATR DEFCT HSB1 Actuator Defect Alarm.
855 BYPASS THR2 DEFCT Bypass Throttle 2 Defect Alarm.
856 SD P LUBOIL ETC B Sensor Defect In Turbo Charger Oil Pressure Sensor.
857 NOX ATO1 SENSR DEFCT NOX ATO 1 Sensor Defect Alarm.
858 L1 P LUBOILETCB Turbo Charger B Oil Pressure Low (Limit 1).
859 HSB2 COMMS LOST HSB2 Communications Lost Alarm.
860 HSB2 ACUTATR DEFCT HSB2 Actuator Defect Alarm.
861 DEF IN PIPE S_ACT SYS DEF in DEF Pipe in ACT system Alarm.
862 DEF TNK HT SNS_ACT SD DEF Tank ACT Sensor Defect.
863 HSB3 COMMS LOST HSB3 Communications Lost Alarm.
864 HSB3 ACUTATR DEFCT HSB3 Actuator Defect Alarm.
865 HSB4 COMMS LOST HSB4 Communications Lost Alarm.
866 HSB4 ACUTATR DEFCT HSB4 Actuator Defect Alarm.
867 L1 P LUBOILETCA Turbo Charger A Oil Pressure Low (Limit 1).
868 L2 P LUBOILETC A Turbo Charger A Oil Pressure Low (Limit 2).
869 L2 P LUBOILETCB Turbo Charger B Oil Pressure Low (Limit 2).
870 AL MB VLV DEFCT 2 MB Valve Defect 2 Alarm.
871 NOX ATO1 COMS LOST NOX ATO 1 Communications Lost Alarm.
872 EGR A REF LEARN FAIL EGR Reference Learning Algorithm Failure Alarm.
873 DEF TNK LVL EMPTY DEF Tank Level Empty Alarm.
874 SCR FAIL SCR Failure Alarm.
875 ADBLUE TANK LOW ADBLUE (DEF) Tank Level Low Alarm.
876 EGR B REF LEARN FAIL EGR B Reference Learning Algorithm Failure Alarm.
877 BYP A REF LEARN FAIL Bypass A Reference Learning Algorithm Failure Alarm.
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878 BYPASS B FAST LRN FL Bypass B Fast Learn Algorithm Failure Alarm.
879 DISPNSR REF LRN FL Dispenser Reference Learn Algorithm Failure Alarm.
880 INTAKEAIR REF LRN FL Intake Air Reference Learn Algorithm Failure Alarm.
881 AL UREA QLTY RELEASE Urea Quality Release Alarm.
882 SCR F1 SU REVLTN RNG SCR F1 SU Revolution Range Alarm.
883 SCR F2 SU REVLTN RNG SCR F2 SU Revolution Range Alarm.
884 SCR F1 SU ADBLUE QNTY SCR F1 SU ADBLUE Quantity.
885 SCR F2 SU ADBLUE QNTY SCR F2 SU ADBLUE Quantity.
886 SCR ADBLUE PRESSR SCR ADBLUE Pressure Alarm.
887 SCR SU PRIME REQUEST SCR SU Priming Request Alarm.
888 SCR SU ADBLUE PRESSR SCR SU ADBLUE Pressure Alarm.
889 SD T LUBEOIL ETC Sensor Defect In Turbo Charger Oil Temperature Sensor.
890 L2 T LUBEOIL ETC Lube Oil Temperature Too High (Limit 2).
891 AL TURNING ACTIVATED Turning Activation Alarm.
892 FLO1 SPPLYUNT1 COM LS Lost Communications with Air Flow 1 Supply Unit 1.
893 FLO1 SPPLYUNT2 COM LS Lost Communications with Air Flow 1 Supply Unit 2.
894 FLO2 SPPLYUNT1 COM LS Lost Communications with Air Flow 2 Supply Unit 1.
895 FLO2 SPPLYUNT2 COM LS Lost Communications with Air Flow 2 Supply Unit 2.
896 FLO3 SPPLYUNT1 COM LS Lost Communications with Air Flow 3 Supply Unit 1.
897 FLO3 SPPLYUNT2 COM LS Lost Communications with Air Flow 3 Supply Unit 2.
898 TRICAN COMMS LOST Communications Lost on TRICAN network.
899 OLT COMMS LOST Communications to OLT Lost.
900 SCRF3 SU REV RNG SCR F3 SU Revolution Range Alarm.
901 SCRF3 SU ADBLUE QTY SCR F3 SU Adblue Quantity Low.
902 HI TCOOL CYL HEAD High Cylinder Head Coolant Temperature (Limit 1).
903 SD TCOOL CYL HEAD Sensor Defect in Cylinder Head Coolant Temperature Sensor.
904 SS TCOOL CYL HEAD High Cylinder Head Coolant Temperature (Limit 2).
905 ADBLUE EXP CNS FL ADBLUE Expected Consumption Failure Alarm.
906 ADBLUE BALANCE FL ADBLUE Balance Failed Alarm.
907 NOX RAW EMISSN FL NOX Raw Gas Emission Failed Alarm.
908 APPRCH NOX DOS STP FL Approach NOX Dosing Stop Failed Alarm.
909 SCR TEXH BTW FLOWS FL Exhaust Temperature Between SCR Flows Failed Alarm.
910 EXP TEXH BFR SCR FL Expected Exhaust Temperature Before SCR Failure Alarm.
911 EXP TEXH AFT SCR FL Expected Exhaust Temperature After SCR Failure Alarm.
912 SCR F1 TEXH BFR GRDNT SCR F1 Exhaust Temperature Before Gradient Alarm.
913 SCR F2 TEXH BFR GRDNT SCR F2 Exhaust Temperature Before Gradient Alarm.
914 SCR F3 TEXH BFR GRDNT SCR F3 Exhaust Temperature Before Gradient Alarm.
915 SCR F1 TEXH AFT GRDNT SCR F1 Exhaust Temperature After Gradient Alarm.
916 SCR F2 TEXH AFT GRDNT SCR F2 Exhaust Temperature After Gradient Alarm.
917 SCR F3 TEXH AFT GRDNT SCR F3 Exhaust Temperature After Gradient Alarm.
918 L1 T LUBEOIL ETC Turbo Charger Lube Oil Temperature High (Limit 1).
919 ENERGY CNTR DEFCT Energy Counter Defect Alarm.
920 L1 TEXH BFR SCRF1 Exhaust Temperature Before SCR F1 (Limit 1) Alarm.
921 L2 TEXH BFR SCRF1 Exhaust Temperature Before SCR F1 (Limit 2) Alarm.
922 L1 TEXH AFT SCRF1 Exhaust Temperature After SCR F1 (Limit 1) Alarm.
923 L2 TEXH AFT SCRF1 Exhaust Temperature After SCR F1 (Limit 2) Alarm.
924 L1 TEXH BFR SCRF2 Exhaust Temperature Before SCR F2 (Limit 1) Alarm.
925 L2 TEXH BFR SCRF2 Exhaust Temperature Before SCR F2 (Limit 2) Alarm.
926 L1 TEXH AFT SCRF2 Exhaust Temperature After SCR F2 (Limit 1) Alarm.
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927 L2 TEXH AFT SCRF2 Exhaust Temperature After SCR F2 (Limit 2) Alarm.
928 L1 TEXH BFR SCRF3 Exhaust Temperature Before SCR F3 (Limit 1) Alarm.
929 L2 TEXH BFR SCRF3 Exhaust Temperature Before SCR F3 (Limit 2) Alarm.
930 L1 TEXH AFT SCRF3 Exhaust Temperature After SCR F3 (Limit 1) Alarm.
931 L2 TEXH AFT SCRF3 Exhaust Temperature After SCR F3 (Limit 2) Alarm.
932 AL MIC5 YELLOW MIC 5 Yellow Alarm.
933 AL MIC5 RED MIC 5 Red Alarm.
934 AL MIC5 COMM LOST MIC 5 Comms Lost Alarm.
935 LO F1 TEXH BFR SCR F1 Exhaust Temperature before SCR Too Low Alarm.
936 LO F2 TEXH BFR SCR F2 Exhaust Temperature before SCR Too Low Alarm.
937 LO F3 TEXH BFR SCR F3 Exhaust Temperature before SCR Too Low Alarm.
938 LO F1 TEXH AFT SCR F1 Exhaust Temperature after SCR Too Low Alarm.
939 LO F2 TEXH AFT SCR F2 Exhaust Temperature after SCR Too Low Alarm.
940 LO F3 TEXH AFT SCR F3 Exhaust Temperature after SCR Too Low Alarm.
941 LO SCR OPRATING T SCR Operating Temperature Too Low Alarm.
942 CATLY CONV LO F1 Catalytic Conversion Too Low F1 Alarm.
943 CATLY CONV LO F2 Catalytic Conversion Too Low F2 Alarm.
944 CATLY CONV LO F3 Catalytic Conversion Too Low F3 Alarm.
945 L1 L VOLTAGE ASO Low ASO Voltage (Limit 1) Alarm.
946 L2 L VOLTAGE ASO Low ASO Voltage (Limit 2) Alarm.
947 INVALD LSI CHANL CFG Invalid LSI Channel Configuration Alarm.
948 AL ESI ACTIVATED ESI Activated Alarm.
949 SD VOLTAGE ASO Sensor Defect in ASO Voltage Sensor.
950 SCR SU FLT S EXST F1 SCR SU Fault S F1 Exists alarm.
951 ETCO CUTIN FAIL Turbo Charger 0 Cut In Failure.
952 ETC1 CUTIN FAIL Turbo Charger 1 Cut In Failure.
953 LAMBDA VALUE INVALID Lambda Value Invalid Alarm.
954 NOX VALUE INVALID NOX Value Invalid Alarm.
955 THRML MANGMT ACTV Thermal Management Active Alarm.
956 P5 CNTVAR LIM MN ACTV P5 Control Variable Minimum Limit Active Alarm.
957 P5 CV MAX BOI MN ACT P5 Control Variable Max BOI Minimum Active Alarm.
958 LMDA CTLVR LMT MN ACT Lambda Control Variable Minimum Limit Active Alarm.
959 LMDA CV MX BOI MN ACT Lambda Control Variable Max BOI Minimum Active Alarm.
960 NOXP5 MN BOI MX ACTV NOX P5 Minimum BOI Maximum Active.
961 NOXP5 MX BOI MN ACTV NOX P5 Maximum BOI Minimum Active.
962 GPS LMDA CV MAX ACTV GPS Lambda Control Variable Maximum Active Alarm.
963 GPS P5 CV MAX ACTV GPS P5 Control Variable Maximum Active Alarm.
964 GPS P5 CV MIN ACTV GPS P5 Control Variable Minimum Active Alarm.
965 SCR SU FLT S EXIST F2 SCR SU Fault S F2 Exists Alarm.
966 SCR SU FLT S EXIST F3 SCR SU Fault S F3 Exists Alarm.
967 SCR SU PRIM REQ F1 SCR SU Priming Request F1 Alarm.
968 SCR SU PRIM REQ F2 SCR SU Priming Request F2 Alarm.
969 SCR SU PRIM REQ F3 SCR SU Priming Request F3 Alarm.
970 SD P EXHAUST Sensor Defect in Exhaust Pressure Sensor.
971 COLD ENGINE ALARM Cold Engine Alarm.
972 MIC5 SINGATURE DIFF MIC5 Signature Difference Alarm.
973 AL CHECKSUM IIG IIG Check Sum Alarm.
974 AL CAN3 BUS OFF Can3 Bus Off Alarm.
975 CAN3 ERR PASSIVE Can3 Error Passive Alarm.
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Code String Description
Number
976 AL CAN4 BUS OFF Can4 Bus Off Alarm.
977 CAN4 ERR PASSIVE Can4 Error Passive Alarm.
978 HI ETC5 OVERSPEED Turbo Charger 5 Overspeed (Limit 1).
979 SS ETC5 OVERSPEED Turbo Charger 5 Overspeed (Limit 2).
980 ADBLUE TEMP HI F1 ADBLUE (DEF) Temperature Too High F1 Alarm.
981 ADBLUE TEMP HI F2 ADBLUE (DEF) Temperature Too High F2 Alarm.
982 ADBLUE TEMP HI F3 ADBLUE (DEF) Temperature Too High F3 Alarm.
983 STOP ON TRIG CRSHRECR | Stop on Crash Recorder Trigger Alarm.
984 NOX ATO2 SNSR DEFCT NOX ATO2 Sensor Defect Alarm.
985 NOX ATO2 SNS COM LOST NOX ATO 2 Communications Lost Alarm.
1000 SD LVL DEF TNK B Sensor Defect In DEF Tank B Level Sensor.
1001 SD LVL COOL WTR Sensor Defect In Coolant Water Level Sensor.
1002 SD LVL HYD OIL Sensor Defect In Hydraulic Oil Level Sensor.
1003 L1 LVL COOLWTR Coolant Water Level (Limit 1) Alarm.
1004 L2 LVL COOLWTR Coolant Water Level (Limit 2) Alarm.
1005 L1 LVL HYD OIL Hydraulic Oil Level (Limit 1) Alarm.
1006 L2 LVL HYD OIL Hydraulic Oil Level (Limit 2) Alarm.
1007 L1 LVL LUBEOIL J1939 J1939 Lube Oil Level (Limit 1) Alarm.
1008 L2 LVL LUBEOIL J1939 J1939 Lube Oil Level (Limit 2) Alarm.
1009 SD P FLTR MONITR Sensor Defect In Fuel Filter Pressure Sensor.
1010 L1 P FLTR MONITR Fuel Filter Pressure (Limit 1) Alarm.
1011 DEF TANK LVL LO DEF Tank Level Low Alarm.
1012 MIC5 PARM DNLOAD ACTV MIC5 Parameter Download Active Alarm.
1013 HI DELTA NOX AB HI Delta NOX A-B (Limit 1) Alarm.
1014 HIHI DLTA NOX AB HI Delta NOX A-B (Limit 2) Alarm.
1015 TTL BKDN NOX SNRS NOX Sensors Total Breakdown alarm.
1016 REDUND LOSS NOX SNRS NOX Sensors Redundancy Loss Alarm.
1017 HI DELTA P5 FOR NOX High Delta P5 for NOX Alarm.
1018 F1 DEF CONSUMPT ERROR | F1 DEF Consumption Error Alarm.
1019 F1 DEF BALANCE ERROR F1 DEF Balance Error Alarm.
1020 F1 RAW GAS EMSN ERROR | F1 Raw Gas Emission Error Alarm.
1021 F1 NOX ANNHRG ERROR F1 NOX Approaching Error Condition Alarm.
1022 TEX BEF SCR BET F1&F2 Exhaust Temperature Before SCR Between F1 and F2 Alarm.
1023 TEX AFT SCR BET F1&F2 Exhaust Temperature After SCR Between F1 and F2 Alarm.
1024 LOLO P FUEL COMM RL A Fuel Common Rail A Low Fuel Pressure (Limit 2) Alarm.
1025 LOLO P FUEL COMM RL B Fuel Common Rail B Low Fuel Pressure (Limit 2) Alarm.
1026 IAP COMMS LOST IAP Communications Lost Alarm.
1027 ENGN COLD ACTIV Engine Cold Active Alarm.
1028 F1EXP TEX BFR SCR ERR F1 Expected Exhaust Temperature Before SCR Error Alarm.
1029 IAP MISSNG ENERG DATA IAP Missing Energization Data Error.
1030 LO P CRANK CASE Low Crankcase Pressure (Limit 1) Alarm.
1031 LOLO P CRK CASE Low Crankcase Pressure (Limit 2) Alarm.
1032 INJ DRIFT LMT1 CYL A1 Cylinder A1 Injector Drift Limit 1 Alarm.
1033 INJ DRIFT LMT1 CYL A2 Cylinder A2 Injector Drift Limit 1 Alarm.
1034 INJ DRIFT LMT1 CYL A3 Cylinder A3 Injector Drift Limit 1 Alarm.
1035 INJ DRIFT LMT1 CYL A4 Cylinder A4 Injector Drift Limit 1 Alarm.
1036 INJ DRIFT LMT1 CYL A5 Cylinder A5 Injector Drift Limit 1 Alarm.
1037 INJ DRIFT LMT1 CYL A6 Cylinder A6 Injector Drift Limit 1 Alarm.
1038 INJ DRIFT LMT1 CYL A7 Cylinder A7 Injector Drift Limit 1 Alarm.

9400200891 Rev A

DGC-2020 MTU Fault Codes

D-19



Fault

Code String Description

Number
1039 INJ DRIFT LMT1 CYL A8 Cylinder A8 Injector Drift Limit 1 Alarm.
1040 INJ DRIFT LMT1 CYL A9 Cylinder A9 Injector Drift Limit 1 Alarm.
1041 INJ DRFT LMT1 CYL Al10 Cylinder A10 Injector Drift Limit 1 Alarm.
1042 INJ DRIFT LMT1 CYL B1 Cylinder B1 Injector Drift Limit 1 Alarm.
1043 INJ DRIFT LMT1 CYL B2 Cylinder B2 Injector Drift Limit 1 Alarm.
1044 INJ DRIFT LMT1 CYL B3 Cylinder B3 Injector Drift Limit 1 Alarm.
1045 INJ DRIFT LMT1 CYL B4 Cylinder B4 Injector Drift Limit 1 Alarm.
1046 INJ DRIFT LMT1 CYL B5 Cylinder B5 Injector Drift Limit 1 Alarm.
1047 INJ DRIFT LMT1 CYL B6 Cylinder B6 Injector Drift Limit 1 Alarm.
1048 INJ DRIFT LMT1 CYL B7 Cylinder B7 Injector Drift Limit 1 Alarm.
1049 INJ DRIFT LMT1 CYL B8 Cylinder B8 Injector Drift Limit 1 Alarm.
1050 INJ DRIFT LMT1 CYL B9 Cylinder B9 Injector Drift Limit 1 Alarm.
1051 INJ DRFT LMT1 CYL B10 Cylinder B10 Injector Drift Limit 1 Alarm.
1052 INJ DRIFT LMT2 CYL A1 Cylinder A1 Injector Drift Limit 2 Alarm.
1053 INJ DRIFT LMT2 CYL A2 Cylinder A2 Injector Drift Limit 2 Alarm.
1054 INJ DRIFT LMT2 CYL A3 Cylinder A3 Injector Drift Limit 2 Alarm.
1055 INJ DRIFT LMT2 CYL A4 Cylinder A4 Injector Drift Limit 2 Alarm.
1056 INJ DRIFT LMT2 CYL A5 Cylinder A5 Injector Drift Limit 2 Alarm.
1057 INJ DRIFT LMT2 CYL A6 Cylinder A6 Injector Drift Limit 2 Alarm.
1058 INJ DRIFT LMT2 CYL A7 Cylinder A7 Injector Drift Limit 2 Alarm.
1059 INJ DRIFT LMT2 CYL A8 Cylinder A8 Injector Drift Limit 2 Alarm.
1060 INJ DRIFT LMT2 CYL A9 Cylinder A9 Injector Drift Limit 2 Alarm.
1061 INJ DRFT LMT2 CYL A10 Cylinder A10 Injector Drift Limit 2 Alarm.
1062 INJ DRIFT LMT2 CYL B1 Cylinder B1 Injector Drift Limit 2 Alarm
1063 INJ DRIFT LMT2 CYL B2 Cylinder B2 Injector Drift Limit 2 Alarm.
1064 INJ DRIFT LMT2 CYL B3 Cylinder B3 Injector Drift Limit 2 Alarm.
1065 INJ DRIFT LMT2 CYL B4 Cylinder B4 Injector Drift Limit 2 Alarm.
1066 INJ DRIFT LMT2 CYL B5 Cylinder B5 Injector Drift Limit 2 Alarm.
1067 INJ DRIFT LMT2 CYL B6 Cylinder B6 Injector Drift Limit 2 Alarm.
1068 INJ DRIFT LMT2 CYL B7 Cylinder B7 Injector Drift Limit 2 Alarm.
1069 INJ DRIFT LMT2 CYL B8 Cylinder B8 Injector Drift Limit 2 Alarm.
1070 INJ DRIFT LMT2 CYL B9 Cylinder B9 Injector Drift Limit 2 Alarm.
1071 INJ DRFT LMT2 CYL B10 Cylinder B10 Injector Drift Limit 2 Alarm.
1072 F1EXP TEX AFT SCR ERR F1 Expected Exhaust Temperature After SCR Error Alarm.
1073 F1GRD TEX BFR SCR ERR F1 Exhaust Temperature Gradient Before SCR Error Alarm.
1074 F1GRD TEX AFT SCR ERR F1 Exhaust Temperature Gradient After SCR Error Alarm.
1075 F1 T DEF TOO HI F1 DEF Temperature Too High Alarm.
1076 LO F1 TEXH BFR SCR F1 Exhaust Temperature before SCR Too Low Alarm.
1077 LO F1 TEXH AFT SCR F1 Exhaust Temperature after SCR Too Low Alarm.
1078 F2 DEF CONSMPT ERR F2 DEF Consumption Error Alarm.
1079 F2 DEF BALNC ERR F2 DEF Balance Error Alarm.
1080 F2 RAW GAS EMISN ERR F2 Raw Gas Emission Error Alarm.
1081 F2 NOX ANNHRG ERROR F2 NOX Approaching Error Condition Alarm.
1082 F2EXP TEX BFR SCR ERR F2 Expected Exhaust Temperature Before SCR Error Alarm.
1083 F2EXP TEX AFT SCR ERR F2 Expected Exhaust Temperature After SCR Error Alarm.
1084 F2GRD TEX BFR SCR ERR F2 Exhaust Temperature Gradient Before SCR Error Alarm.
1085 F2GRD TEX AFT SCR ERR F2 Exhaust Temperature Gradient After SCR Error Alarm.
1086 F2 T DEF TOO HlI F2 DEF Temperature Too High Alarm.
1087 LO F2 TEXH BFR SCR F2 Exhaust Temperature before SCR Too Low Alarm.

D-20

DGC-2020 MTU Fault Codes

9400200891 Rev A



Fault

Code String Description
Number
1088 LO F2 TEXH AFT SCR F2 Exhaust Temperature after SCR Too Low Alarm.
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APPENDIX E ¢« EXHAUST TREATMENT

Diesel Particulate Filter (DPF)

In order to meet Tier 4 emission requirements, some engine manufacturers are applying Diesel Particulate
Filters (DPF) to the exhaust system of the engine. A Diesel Particulate Filter traps particulate matter
contained in diesel exhaust and prevents it from distributing into the air. The particulate matter is later
burned off during a regeneration process.

The DGC-2020 communicates DPF control and status information to and from the engine ECU via J1939
communications in the form of various Parameter Group Numbers (PGN) and Suspect Parameter Numbers
(SPN). These are summarized in the following paragraphs.

Regeneration

Regeneration is accomplished by operating the engine at elevated exhaust temperatures where the
accumulated particulate is burned off. If, in normal operation, the engine can be loaded to a high enough
level to achieve the elevated exhaust temperature, then regeneration can occur as a part of normal
operation. This is known as passive regeneration.

High exhaust temperatures can also be accomplished by methods such as providing dampers in the
exhaust stream or heating the exhaust through the burning of fuel. This is known as active regeneration
since it is outside of normal engine operation.

Heavily loaded engines will seldom require active regeneration. A lightly loaded engine will likely undergo
active regeneration when required.

DPF Control

DPF control information is sent from the DGC-2020 to the Engine ECU through PGN Number 57244
(OXEO00). A manual regeneration request is sent using SPN 3696, Diesel Particulate Filter Regeneration
Force Switch. Regeneration can be inhibited by SPN 3695, Diesel Particulate Filter Regeneration Inhibit
Switch.

Manual Regeneration

The operator can force a regeneration cycle by turning on the Manual Regeneration setting found on the
front panel under Settings>Communication>CAN Bus Setup>ECU Setup>DPF Regenerate Setup. The
parameter will remain on for a few seconds then go off. The ECU will respond to the momentary setting by
logging the request to force a manual regeneration. A continuous request is not used because this can be
problematic for some engine ECUs.

Manual regeneration can also be initiated by clicking the Manual Regeneration button on the ECU Setup
screen in BESTCOMSPIus®. BESTlogic™Plus programmable logic can also be used to initiate manual
regeneration by setting the DPF Manual Regeneration (DPFMANREGEN) logic element true.

Regeneration Inhibit

The operator can inhibit regeneration by turning on the DPF Regeneration Disable setting found on the
ECU Setup screen in BESTCOMSPlus.

Regeneration can also be disabled by turning on the Disable Regeneration setting on the ECU Setup screen
in BESTCOMSPlus.

BESTlogicPlus programmable logic can also be used to inhibit regeneration by setting the DPF
Regeneration Inhibit (DPFREGENINHIBIT) logic element true.
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DPF Status and Pre-Alarms

The DGC-2020 receives DPF status information which is broadcast from the engine ECU in various
Parameter Group Numbers (PGN) and Suspect Parameter Numbers (SPN). This information is displayed
on the front panel and in BESTCOMSPlus, via DPF related pre-alarms. The J1939 parameters and the
resulting DGC-2020 pre-alarms are summarized in the following paragraphs.

PGN 64892 (OxFD7C) Diesel Particulate Filter Control 1
o SPN 3697, Diesel Particulate Filter Lamp Command

REGEN REQUIRED Pre-Alarm: When SPN 3697 has a value of 1 or 4 indicating
the DPF lamp is on, the DGC-2020 will annunciate a pre-alarm with text of .-u -)
REGEN REQUIRED. The DPF symbol, shown to the right, will accompany the ™9 '-D
text when the pre-alarm appears on the DGC-2020 front panel.

o SPN 3698, Exhaust System High Temperature Lamp Command

HIGH EXHAUST TEMP Pre-Alarm: When SPN 3698 has a value of 1 indicating

the high exhaust temperature lamp is on, the DGC-2020 will annunciate a pre- _,..--D)
alarm with text of HIGH EXHAUST TEMP. The high exhaust temperature =2
symbol, shown to the right, will accompany the text when the pre-alarm appears

on the DGC-2020 front panel.

o SPN 3703 Diesel Particulate Filter Status

SPN 3703 indicates that regeneration is required at the lowest level, moderate level, or most
severe level. The DGC-2020 uses this parameter for DPF Soot Level Pre-alarms which are
described in the following paragraphs.

DPF Soot Level Annunciation

The DGC-2020 annunciates DPF Soot Level pre-alarms which are described in the following
paragraphs.

o SOOT LEVEL HIGH Pre-Alarm
This pre-alarm is annunciated when one of the following occurs.

= ADTC is received with SPN 3719 (Diesel Particulate Filter Soot Load Percent) with
FMI = 15 (Data Valid But Above Normal Operating Range Least Severe Level)

= SPN 3703 (Diesel Particulate Filter Status) is received with a value of 001
(regeneration is needed — lowest level)

The pre-alarm text is SOOT LVL HI. . o -)

The DPF symbol, shown to the right, accompanies the text when the pre-alarm ~e .".))
appears on the DGC-2020 front panel.

o SOOT LEVEL MODERATELY HIGH Pre-Alarm
This pre-alarm is annunciated when one of the following occurs.

= ADTC is received with SPN 3719 (Diesel Particulate Filter Soot Load Percent) with
FMI = 16 (Data Valid But Above Normal Operating Range Moderately Severe Level)

= SPN 3703 (Diesel Particulate Filter Status) is received with a value of 010
(regeneration is needed — moderate level)

The DPF warning symbol, shown to the right, accompanies the text : : : S
when the pre-alarm appears on the DGC-2020 front panel.

o SOOT LEVEL EXTREMELY HIGH Pre-Alarm

The pre-alarm text is SOOT LVL MOD HI. D I

This pre-alarm is annunciated when one of the following occurs.

= ADTC s received with SPN 3719 (Diesel Particulate Filter Soot Load Percent) with
FMI = 0 (Data Valid But Above Normal Operating Range Most Severe Level)

= SPN 3703 (Diesel Particulate Filter Status) is received with a value of 011
(regeneration is needed — highest level)
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The pre-alarm text is SOOT LVL EXT HI.

The DPF stop symbol, shown to the right, accompanies the text —

when the pre-alarm appears on the DGC-2020 front panel. If the - o"")) ET uF
DPF soot level reaches the most severe level, the engine ECU may ""::-D

shut the engine down, preventing it from running, or allow it to run, —

but at a reduced power level. The DGC-2020 only indicates a pre-
alarm, it does not prevent the engine from running or cause
operation at a reduced power level. However, the operator should be
aware that the engine ECU or after treatment system may cause
such behavior.

Exhaust After Treatment Systems (EATS)

In order to meet Tier 4 emission requirements, some engine manufacturers are adding Exhaust After
Treatment Systems (EATS) which treat the engine exhaust within the exhaust system to reduce particulate
matter and harmful contaminants prior to releasing the exhaust into the atmosphere. One such system uses
urea-based Diesel Exhaust Fluid (DEF) catalyst which is combined with the exhaust gasses in the EATS
to bring the emissions to acceptable levels.

The DGC-2020 meters EATS information from the engine ECU via J1939 CAN Bus and .. >
displays the DEF level within the DEF tank(s), and also displays several pre-alarms related -, )
to the EATS system. Any DEF related pre-alarms annunciated on the front panel display D
the symbol used for DEF functions which is shown to the right.

Most systems will contain one DEF tank, while some may contain two tanks. The DGC-2020 front panel
displays the level of DEF in each tank under Metering > Alarms-Status > J1939 Status > DEF Tank1 LVL%
and Metering > Alarms-Status > J1939 Status > DEF Tank2 LVL%. The tank 1 level is sent from the ECU
via SPN 1761 in J1939 PGN 65110 - After Treatment 1 Reagent Tank 1 Information. The tank 2 level is
sent from the ECU via SPN 4367 in J1939 PGN 64829 - After Treatment 1 Reagent Tank 2 Information.
The tank levels are expressed in units of percent.

Pre-Alarms

The ECU sends DEF level diagnostics to the DGC as SPNs 5245 and 5246 in PGN 65110 (the AT1TI
PGN). SPN 5245 communicated DEF level diagnostics, whereas SPN 5246 communicates DEF
inducement level status.

There are several pre-alarms related to the EATS which annunciate DEF level diagnostics and DEF
inducement level status. They are always enabled and will annunciate when received from the engine ECU.
Each of them contains the symbol for DEF functions when annunciated on the front panel; however it will
not be displayed in BESTCOMSPIus. The pre-alarms are summarized in the following paragraphs.

e DEF FLUID LOW: This pre-alarm displays when SPN 5245 has a value of 1, indicating that the DEF
tank level is low. The exact DEF levels which constitute a low DEF condition vary among manufacturers.

o DEF LOW SEVERE: This pre-alarm displays when SPN 5245 has a value of 4, indicating that the DEF
tank level is severely low or empty. The exact DEF levels which constitute a severely low DEF condition
vary among manufacturers. When this occurs and is not remedied, the engine ECU may enter a mode
of inducement not to operate the engine where some of the conditions in the pre-alarms descriptions
below may occur.

o DEF WARNING: This pre-alarm displays when SPN 5246 has a value of 1. This is the lowest level of
warning which indicates the EATS is not functioning properly or DEF quality or level is insufficient for
proper operation.

o DEF WARNING LVL2: This pre-alarm displays when SPN 5246 has a value of 2. This is a higher level
of warning which indicates the EATS is not functioning properly or DEF quality or level is insufficient for
proper operation. If the problem causing this warning is not corrected, the system will eventually enter
the DEF inducement states. In these states, the engine power or operating speed may be derated
depending on the engine manufacturer and engine application.

o DEF INDUCEMENT: This pre-alarm displays when SPN 5246 has a value of 3, indicating the first level
of inducement. The engine power or operating speed may be derated at this level of inducement
depending on engine manufacturer and engine application. This is the lowest level of inducement and
is caused by either the EATS not functioning properly or insufficient DEF quality or level for proper
operation.
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e DEF PRESEVERE INDUCEMENT: This pre-alarm displays when SPN 5246 has a value of 4, indicating
the Pre-Severe Inducement level of inducement. This indicates that the engine has entered the second
highest level of inducement not to operate. This is caused by either the EATS not functioning properly
or insufficient DEF quality or level for proper operation. The engine power or operating speed may be
derated at this level of inducement depending on engine manufacturer and engine application. The
ECU will allow the engine to run for a limited time in this condition after which the engine will enter the
severe inducement state.

e DEF SEVERE INDUCEMENT: This pre-alarm displays when SPN 5246 has a value of ﬂ_-)
5, indicating the Severe Inducement level of inducement. This is caused by either the = )
EATS not functioning properly or insufficient DEF quality or level for proper operation. In ° ."",)
this condition, the engine may either operate with reduced power or RPM or be shut —
down depending on manufacturer or engine application. The engine will remain at this
level of inducement until the problem causing the inducement is resolved.

o DEF INDUCEMENT OVERRIDE: This pre-alarm displays when SPN 5246 has a value of 6, indicating
the Temporary Override of inducement. This indicates DEF inducement is temporarily overridden. The
engine may operate with reduced power, or for a limited time, after which time it may re-enter the
SEVERE INDUCEMENT state.

Exhaust System Status Annunciation

When an exhaust system condition requires annunciation, the DGC-2020 displays the exhaust system
information across the bottom of the front panel screen. The parameters and symbols in the Exhaust
System Status Display are listed below. The symbol images below are the actual bit-mapped images that
are viewed on the front panel screen of the DGC-2020.

DEF Tank Level — The DEF Tank Level is the level of Diesel Exhaust Fluid (DEF) in the DEF Tank. When
the DEF Level is getting low and DEF related conditions require annunciation, the caption of the DEF Tank
level will change from “DEF” to the DEF symbol. Details of the DEF symbol are described below.

+ DEF Symbol — When the symbol is on solid, it indicates that DEF is low or there is an issue
-|'_=::':| with the Selective Catalytic Reduction (SCR) system. When it is flashing, it indicates the DEF
J level is critically low or there is a critical issue with the SCR system.
P
— DPF Symbol — When the DPF symbol is on solid, it indicates that the Diesel Particulate Filter
- :| (DPF) or exhaust system filter requires regeneration. When flashing it indicates a more urgent
— need for regeneration. Some manufacturers also show this symbol along with the High Exhaust

Temperature Symbol when a Regeneration is in process.

Regeneration Inhibited Symbol — When this symbol is visible, it indicates that Regeneration is

1k Inhibited. Operation with Regeneration Inhibited is not recommended. If Regeneration is not
— allowed when required, eventually the machine may shut down and cannot be restarted without

a service call from the engine manufacturer. However, ample warning is given through various

pre-alarms to allow removal of the inhibit so regeneration can occur and prevent an unwanted

exhaust related shutdown condition.

Exhaust System Malfunction Symbol — When this symbol is visible, an exhaust system

-':':l malfunction is in effect. Pre-alarms and/or Diagnostic Trouble Codes (DTC’s) will provide

additional information. It may be necessary to contact the engine manufacturer if the pre-
alarms and DTC'’s do not provide sufficient failure information.

High Exhaust Temperature Symbol — This is visible when the exhaust system temperature has
ﬁﬂ been elevated to perform a DPF Regeneration and typically indicates a DPF Regeneration is

active. Some manufacturers also show this symbol when there is a mechanism to heat the

exhaust stream and it is in the process of heating in preparation for a DPF Regeneration.
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Check Engine Symbol — This is visible when Active Diagnostic Trouble Codes (DTCs) are
present.

Torque Limit Symbol — This symbol is visible when operating in a Limited Torque mode due to
exhaust system issues. When on solid, it indicates torque reduction. When flashing, it indicates
increased torque reduction.

Amber Warning Lamp Symbol— This symbol indicates the engine ECU is lighting the Amber
Warning Lamp. When flashing, it indicates a higher degree of severity.

Red Lamp Symbol — This symbol indicates the engine ECU is lighting the Red Warning Lamp.
When flashing, it indicates a higher degree of severity. An engine shutdown may accompany
this symbol.

Wait To Start Symbol — This symbol is visible when the engine is in a state of preparation for
starting the engine. Examples include engine pre-heating or engine pre-lubrication.
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APPENDIX F « YANMAR FAULT CODES

The Yanmar fault codes are actually J1939 Diagnostic Trouble Codes with an additional Yanmar Fault
Code designator.

The DGC-2020 obtains Yanmar diagnostic engine information from the Yanmar engine control unit (ECU).
The DGC-2020 will receive an unsolicited message of a currently active diagnostic trouble codes (DTCs).
Previously active DTCs are available upon request. Active and previously active DTCs can be cleared on
request. Table F-1 lists the diagnostic information that the DGC-2020 obtains over the CAN Bus interface.

Table F-1. Diagnostic Information Obtained Over the CAN Bus Interface

Parameter Trans_mission
Repetition Rate
Active diagnostic trouble code 1s
Lamp status 1s
Previously active diagnostic trouble code On request
Request to clear active DTCs On request
Request to clear previously active DTCs On request

DTCs are reported in coded diagnostic information that includes the Suspect Parameter Number (SPN),
Failure Mode Identifier (FMI), and Occurrence Count (OC). All parameters have an SPN and are used to
display or identify the items for which diagnostics are being reported. The FMI defines the type of failure
detected in the subsystem identified by an SPN. The reported problem may not be an electrical failure but
a subsystem condition needing to be reported to an operator or technician. The OC contains the number
of times that a fault has gone from active to previously active.

For certain DTCs, if the DGC-2020 recognizes a pair of SPN and FMI numbers, it displays a single string
as listed in Table F-3. If the DGC-2020 recognizes an SPN in Table F-3, but the FMI does not match the
FMI in Table F-3, then it displays the text string from Table F-3 corresponding to the table entry where the
FMI is # and a second text string corresponding to the FMI number listed in Table F-2. For example, if the
DGC-2020 receives SPN 29 and FMI 13, it displays ACCEL PEDAL 2 POSITN and OUT OF
CALIBRATION. If the DGC-2020 does not have descriptive information about an SPN and FMI that was
received, the description will display as “NO TEXT AVAILABLE".

The Yanmar Fault Code designator consists of a letter and a four-digit number in the form LNNNN, where
L is either a U or a P, and NNNN is a four-digit hexadecimal number. This code uniquely identifies the
Yanmar fault information. Consult the Yanmar engine documentation or contact Yanmar to determine the
corrected action that will remedy the fault.

Table F-2. DTCs Displayed by the DGC-2020 (FMI Strings)

FMI Text Displayed Description
0 DATA HI MOST SEVERE Data is higher than expected at the most severe level
1 DATA LO MOST SEVERE Data is lower than expected at the most severe level
2 DATA ERRATIC OR BAD Data is erratic, intermittent, or incorrect
3 VOLTS HI OR SHORTED Measured voltage is higher than expected or shorted to a high source
4 VOLTS LO OR SHORTED Measured voltage is lower than expected or shorted to a low source
5 CURRENT LO OR OPEN Measured current is lower than expected or the circuit is open
6 CURRENT HI OR SHORTED Measured current is higher than expected or shorted
7 MECHANICAL SYSTM ERR Mechanical system error
8 FREQ OR PWM ERROR Error in frequency, pulse width or period of any frequency or PWM signal
is outside its predetermined limits.
9 ABNORMAL UPDATE RATE Update rate of parameter is abnormal.
10 | DATA RT OF CHG ERR Rate of change of data is abnormal.
11 | FAILURE CAUSE UNKNOWN | String indicating failure cause is unknown.
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FMI Text Displayed Description
12 | BAD INTELLIGNT DEVICE Engine ECU is reporting that an intelligent device or component failure
has been detected.
13 | OUT OF CALIBRATION Device or parameter is out of calibration.
14 | CONSULT ENG MFG DATA User should consult engine manufacturer's data.
15 | DATA HI LST SEVERE Data is higher than expected at the least severe level.
16 | DATA HI MODERATE SVR Data is higher than expected at a moderately severe level.
17 | DATA LO LST SEVERE Data is lower than expected at the least severe level.
18 | DATA LO MODERATE SVR Data is lower than expected at a moderately severe level.
19 | NETWORK DATA ERR String Indicating Network Data contained an error indication.
20 DATA DRIFTED HI Data has drifted to a value higher than the maximum valid value.
21 | DATADRIFTED LO Data has drifted to a value lower than the minimum valid value.
22 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
23 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
24 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
25 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
26 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
27 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
28 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
29 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
30 | FMI RESERVED BY SAE This FMI is reserved by the Society of Automotive Engineers.
31 | CONDTN EXST OR FMI NA If the SPN refers to a parameter with status of ON or OFF, an FMI of 31
indicates ON. If the SPN refers to a parameter with a numeric value, an
FMI of 31 indicates that there is no FMI to describe the parameter’s
condition.
Table F-3. DTCs with Yanmar Fault Code Designators Displayed by the DGC-2020
SPN | FMI Text Displayed Description Yanmar
Code
28 0 ACCEL PEDAL 3 POSITN | Caption text for accelerator pedal 3 position P1126
28 1 ACCEL PEDAL 3 POSITN | Caption text for accelerator pedal 3 position P1125
28 3 ACCEL PEDAL 2 POSITN | Caption text for accelerator pedal 2 position P0223
28 4 ACCEL PEDAL 2 POSITN | Caption text for accelerator pedal 2 position P0222
29 3 ACCEL PEDAL 3 POSITN | Caption text for accelerator pedal 3 position P0228
29 4 ACCEL PEDAL 3 POSITN | Caption text for accelerator pedal 3 position P0227
29 8 ACCEL PEDAL 2 POSITN | Caption text for accelerator pedal 2 position pP1227
51 3 ENG THROTTLE POSITN | Text for Diagnostic Trouble Code Suspect PO2E9
Parameter Number (SPN) Description Indicating
Engine Throttle Position
51 4 ENG THROTTLE POSITN | Text for Diagnostic Trouble Code Suspect PO2ES8
Parameter Number (SPN) Description Indicating
Engine Throttle Position
91 3 ACCEL POSITION Accelerator Position Setting parameter caption P0123
used on front panel
91 4 ACCEL POSITION Accelerator Position Setting parameter caption P0122
used on front panel
100 1 ENG OIL PRESS Metering parameter caption used on front panel P1198
for Display of J1939 Parameter
100 4 ENG OIL PRESS Metering parameter caption used on front panel P1192
for Display of J1939 Parameter
102 3 INTK MANFLD P SNS Caption text for intake manifold pressure sensor | P0238
BAD malfunction
102 4 | INTK MANFLD P SNS Caption text for intake manifold pressure sensor | P0237
BAD malfunction
102 10 | INTK MANFLD P SNS Caption text for intake manifold pressure sensor | P1673
BAD malfunction
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SPN | FMI Text Displayed Description Yanmar
Code
102 13 | INTK MANFLD P SNS Caption text for intake manifold pressure sensor | P0236
BAD malfunction
105 3 | INTK MANFLD T SNS Caption text indicating an Intake Manifold P040D
BAD Temperature Sensor Malfunction
105 4 | INTK MANFLD T SNS Caption text indicating an Intake Manifold P040C
BAD Temperature Sensor Malfunction
105 10 | INTK MANFLD T SNS Caption text indicating an Intake Manifold P1676
BAD Temperature Sensor Malfunction
108 3 | ATMOSPHERIC P SNS Caption string indicating Atmospheric Pressure P2229
BAD Sensor Malfunction
108 4 | ATMOSPHERIC P SNS Caption string indicating Atmospheric Pressure P2228
BAD Sensor Malfunction
108 10 | ATMOSPHERIC P SNS Caption string indicating Atmospheric Pressure P1231
BAD Sensor Malfunction
110 0 COOLANT TMP Engine Coolant Temperature Metering Label P0217
Caption Used on Front Panel
110 3 COOLANT TMP SENSR Caption text indicating Engine Coolant P0118
BAD Temperature Sensor Malfunction
110 4 COOLANT TMP SENSR Caption text indicating Engine Coolant PO117
BAD Temperature Sensor Malfunction
110 10 | COOLANT TMP SENSR Caption text indicating Engine Coolant P1674
BAD Temperature Sensor Malfunction
157 0 INJ RAIL PRS Metering parameter caption used on front panel | PO088
for Display of J1939 Parameter
157 3 INJ RAIL PRS Metering parameter caption used on front panel P0193
for Display of J1939 Parameter
157 4 INJ RAIL PRS Metering parameter caption used on front panel P0192
for Display of J1939 Parameter
157 15 | INJ RAIL PRS Metering parameter caption used on front panel | PO093
for Display of J1939 Parameter
157 16 | INJ RAIL PRS Metering parameter caption used on front panel POOOF
for Display of J1939 Parameter
157 18 | INJ RAIL PRS Metering parameter caption used on front panel P0094
for Display of J1939 Parameter
167 1 CHARGING SYSTM Caption text designating Charging System P1568
VOLT Voltage
167 5 CHARGING SYSTM Caption text designating Charging System P1562
VOLT Voltage
172 3 AIR INLET TEMP Metering parameter caption used on front panel P0113
for Display of J1939 Parameter
172 4 AIR INLET TEMP Metering parameter caption used on front panel P0112
for Display of J1939 Parameter
173 3 | EXH MANFLD T SNS Caption text indicating an Exhaust Manifold P0546
BAD Temperature Sensor Malfunction
173 4 | EXH MANFLD T SNS Caption text indicating an Exhaust Manifold P0545
BAD Temperature Sensor Malfunction
173 10 | EXH MANFLD T SNS Caption text indicating an Exhaust Manifold P1677
BAD Temperature Sensor Malfunction
174 0 FUEL TEMP Metering parameter caption used on front panel P0168
for Display of J1939 Parameter
174 3 FUEL TEMP Metering parameter caption used on front panel P0183
for Display of J1939 Parameter
174 4 FUEL TEMP Metering parameter caption used on front panel | P0182
for Display of J1939 Parameter
190 0 ENGINE SPEED Metering parameter caption used on front panel P0219
for Display of J1939 Parameter
237 13 | CAN2 Caption text for Can Bus 2 U3002
237 31 | CAN2 Caption text for Can Bus 2 u0168
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SPN | FMI Text Displayed Description Code
412 3 EGR GAS TMP SNSR Caption text indicating an EGR Gas P041D
BAD Temperature Sensor Malfunction
412 4 EGR GAS TMP SNSR Caption text indicating an EGR Gas P041C
BAD Temperature Sensor Malfunction
412 10 | EGR GAS TMP SNSR Caption text indicating an EGR Gas P1675
BAD Temperature Sensor Malfunction
630 12 | EE PROM Caption text designating the EEPROM memory | P0601
inside the engine ECU
633 3 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | P0629
Trouble Codes
633 5 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | P0627
Trouble Codes
633 6 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | P1642
Trouble Codes
651 3 CYLINDER 4 INJECTOR Caption text for Cylinder 4 Injector P1271
651 5 CYLINDER 4 INJECTOR Caption text for Cylinder 4 Injector P0204
651 6 CYLINDER 4 INJECTOR Caption text for Cylinder 4 Injector P0271
651 11 | CYLINDER 4 INJECTOR Caption text for Cylinder 4 Injector P1272
652 3 CYLINDER 3 INJECTOR Caption text for Cylinder 3 Injector P1268
652 5 CYLINDER 3 INJECTOR Caption text for Cylinder 3 Injector P0203
652 6 CYLINDER 3 INJECTOR Caption text for Cylinder 3 Injector P0268
652 11 | CYLINDER 3 INJECTOR Caption text for Cylinder 3 Injector P1269
653 3 CYLINDER 2 INJECTOR Caption text for Cylinder 2 Injector P1265
653 5 CYLINDER 2 INJECTOR Caption text for Cylinder 2 Injector P0202
653 6 CYLINDER 2 INJECTOR Caption text for Cylinder 2 Injector P0265
653 11 | CYLINDER 2 INJECTOR Caption text for Cylinder 2 Injector P1266
654 3 CYLINDER 1 INJECTOR Caption text for Cylinder 1 Injector P1262
654 5 CYLINDER 1 INJECTOR Caption text for Cylinder 1 Injector P0201
654 6 CYLINDER 1 INJECTOR Caption text for Cylinder 1 Injector P0262
654 11 | CYLINDER 1 INJECTOR Caption text for Cylinder 1 Injector P1263
1209 3 | EXH MANFLD P SNS Caption text indicating an Exhaust Manifold P0473
BAD Pressure Sensor Malfunction
1209 4 | EXH MANFLD P SNS Caption text indicating an Exhaust Manifold P0472
BAD Pressure Sensor Malfunction
1209 10 | EXH MANFLD P SNS Caption text indicating an Exhaust Manifold P1679
BAD Pressure Sensor Malfunction
1209 13 | EXH MANFLD P SNS Caption text indicating an Exhaust Manifold P0471
BAD Pressure Sensor Malfunction
1485 2 ECU MAIN RELAY Text for Diagnostic Trouble Code Suspect PO68A
Parameter Number (SPN) Description Indicating
ECM Main Relay
1485 7 ECU MAIN RELAY Text for Diagnostic Trouble Code Suspect P068B
Parameter Number (SPN) Description Indicating
ECM Main Relay
2791 0 EGR VALVE Caption text indicating an Exhaust Gas P0404
MALFUNCTN Recirculation (EGR) Malfunction
2791 1 EGR VALVE Caption text indicating an Exhaust Gas P1404
MALFUNCTN Recirculation (EGR) Malfunction
2791 7 | EGRVALVE Caption text indicating an Exhaust Gas P1409
MALFUNCTN Recirculation (EGR) Malfunction
2791 9 | EGRVALVE Caption text indicating an Exhaust Gas u0401
MALFUNCTN Recirculation (EGR) Malfunction
2791 12 | EGR VALVE Caption text indicating an Exhaust Gas P0403
MALFUNCTN Recirculation (EGR) Malfunction
2797 6 INJECTOR GROUP 1 Text for Diagnostic Trouble Code Suspect P1146

Parameter Number (SPN) Description Indicating
Engine Injector Group 1
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SPN | FMI Text Displayed Description Code
2798 6 INJECTOR GROUP 2 Text for Diagnostic Trouble Code Suspect P1149
Parameter Number (SPN) Description Indicating
Engine Injector Group 2
2950 3 INTK THROTTL DRV CKT | Caption text designating the Engine Intake P1658
Throttle Drive Circuit
2950 4 INTK THROTTL DRV CKT | Caption text designating the Engine Intake P1659
Throttle Drive Circuit
2950 5 INTK THROTTL DRV CKT | Caption text designating the Engine Intake P0660
Throttle Drive Circuit
2950 6 INTK THROTTL DRV CKT | Caption text designating the Engine Intake P1660
Throttle Drive Circuit
2951 3 INTK THROTTL DRV CKT | Caption text designating the Engine Intake P1661
Throttle Drive Circuit
2951 4 INTK THROTTL DRV CKT | Caption text designating the Engine Intake P1662
Throttle Drive Circuit
3242 0 DPF INLET T SENSR Caption text indicating Diesel Particulate Filter P1436
BAD (DPF) Inlet Temperature Sensor Malfunction
3242 3 DPF INLET T SENSR Caption text indicating Diesel Particulate Filter P1428
BAD (DPF) Inlet Temperature Sensor Malfunction
3242 4 DPF INLET T SENSR Caption text indicating Diesel Particulate Filter P1427
BAD (DPF) Inlet Temperature Sensor Malfunction
3242 10 | DPF INLET T SENSR Caption text indicating Diesel Particulate Filter P167E
BAD (DPF) Inlet Temperature Sensor Malfunction
3250 0 DPF INTRMED GAS Caption text indicating Diesel Particulate Filter P1426
TEMP (DPF) Intermediate Temperature Sensor
Malfunction
3250 1 | DPFINTRMD T SNS BAD | Caption text indicating Diesel Particulate Filter P0420
(DPF) Intermediate Temperature Sensor
Malfunction
3250 3 | DPFINTRMD T SNS BAD | Caption text indicating Diesel Particulate Filter P1434
(DPF) Intermediate Temperature Sensor
Malfunction
3250 4 DPF INTRMD T SNS BAD | Caption text indicating Diesel Particulate Filter P1435
(DPF) Intermediate Temperature Sensor
Malfunction
3250 10 | DPF INTRMD T SNS BAD | Caption text indicating Diesel Particulate Filter P167A
(DPF) Intermediate Temperature Sensor
Malfunction
3251 0 | DPF DIFF PRS SNSR Caption text indicating Diesel Particulate Filter P2452
BAD (DPF) Differential Pressure Sensor Malfunction
3251 3 | DPF DIFF PRS SNSR Caption text indicating Diesel Particulate Filter P2455
BAD (DPF) Differential Pressure Sensor Malfunction
3251 4 | DPF DIFF PRS SNSR Caption text indicating Diesel Particulate Filter P2454
BAD (DPF) Differential Pressure Sensor Malfunction
3251 10 | DPF DIFF PRS SNSR Caption text indicating Diesel Particulate Filter P167B
BAD (DPF) Differential Pressure Sensor Malfunction
3251 13 | DPF DIFF PRS SNSR Caption text indicating Diesel Particulate Filter P2453
BAD (DPF) Differential Pressure Sensor Malfunction
3609 3 | DPF HIGH PRS SNS BAD | Caption text indicating Diesel Particulate Filter P1455
(DPF) High Pressure Sensor Malfunction
3609 4 | DPF HIGH PRS SNS BAD | Caption text indicating Diesel Particulate Filter P1454
(DPF) High Pressure Sensor Malfunction
3609 10 | DPF HIGH PRS SNS BAD | Caption text indicating Diesel Particulate Filter P167C
(DPF) High Pressure Sensor Malfunction
3695 14 | REGEN INHIBITED Text announcing that diesel particulate filter P1425
regeneration is disabled
3719 0 DPF SOOT LEVEL % Caption text designating the level of soot in the P1424

Diesel Particulate Filter
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3719 7 DPF SOOT LEVEL % Caption text designating the level of soot in the P1446
Diesel Particulate Filter
3719 9 DPF SOOT LEVEL % Caption text designating the level of soot in the P1445
Diesel Particulate Filter
3719 16 | DPF SOOT LEVEL % Caption text designating the level of soot in the P1421
Diesel Particulate Filter
3720 0 DPF ASH LEVEL % Caption text designating the level of ash in the P1420
Diesel Particulate Filter
3720 16 | DPF ASH LEVEL % Caption text designating the level of ash in the P242F
Diesel Particulate Filter
4257 12 | INJECTOR COMMON Caption text used by YANMAR engine company | P0611
to denote the common injector
4795 31 | DPF SUBSTRATE Caption text indicating the substrate has been P226D
REMOVED removed from the Diesel Particulate Filter (DPF)
522243 5 ENGINE START RELAY Caption text for Engine Start Relay P0543
522243 6 ENGINE START RELAY Caption text for Engine Start Relay P0541
522323 0 AIR CLEANER SWITCH Caption text for the Air Cleaner Switch P1101
522329 0 OIL/WATER Caption text for the Oil/Water Separator Device P1151
SEPARATOR
522400 2 CRANKSHAFT SENSOR Caption text for Crankshaft Sensor P0336
522400 5 CRANKSHAFT SENSOR Caption text for Crankshaft Sensor P0337
522401 2 CAMSHAFT SENSOR Caption text for Camshaft Sensor P0341
522401 5 CAMSHAFT SENSOR Caption text for Camshaft Sensor P0342
522401 7 CAMSHAFT SENSOR Caption text for Camshaft Sensor P1341
522571 | 3 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | P1641
Trouble Codes
522571 | 6 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | P1643
Trouble Codes
522572 | 6 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | PO62A
Trouble Codes
522572 | 11 | SCV (MPROP) Proprietary caption text for YANMAR Diagnostic | P1645
Trouble Codes
522573 0 DPF Diesel Particulate Filter P2463
522574 0 DPF Diesel Particulate Filter P1463
522575 | 7 | DPF Diesel Particulate Filter P2458
522576 | 12 | EE PROM Caption text designating the EEPROM memory | P160E
inside the engine ECU
522577 | 11 | DPF Diesel Particulate Filter P2459
522578 | 12 | EE PROM Caption text designating the EEPROM memory | P160F
inside the engine ECU
522579 12 EGR VALVE Caption text indicating an Exhaust Gas P1405
MALFUNCTN Recirculation (EGR) Malfunction
522580 | 12 | EGR VALVE Caption text indicating an Exhaust Gas P0488
MALFUNCTN Recirculation (EGR) Malfunction
522581 7 EGR VALVE Caption text indicating an Exhaust Gas P148A
MALFUNCTN Recirculation (EGR) Malfunction
522582 7 EGR VALVE Caption text indicating an Exhaust Gas P049D
MALFUNCTN Recirculation (EGR) Malfunction
522583 1 EGR VALVE Caption text indicating an Exhaust Gas P1410
MALFUNCTN Recirculation (EGR) Malfunction
522584 1 EGR VALVE Caption text indicating an Exhaust Gas P1411
MALFUNCTN Recirculation (EGR) Malfunction
522585 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1613
522588 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1608
522589 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1617
522590 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1609
522591 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1618
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SPN | FMI Text Displayed Description Code
522592 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1619
522596 9 CAN 2 Caption text for Can Bus 2 u0292
522597 9 CAN 2 Caption text for Can Bus 2 U1301
522599 9 CAN 2 Caption text for Can Bus 2 u1292
522600 9 CAN 2 Caption text for Can Bus 2 U1293
522601 9 CAN 2 Caption text for Can Bus 2 u1294
522603 9 CAN 2 Caption text for Can Bus 2 U1296
522605 9 CAN 2 Caption text for Can Bus 2 U1298
522609 9 CAN 2 Caption text for Can Bus 2 U1300
522610 9 EGR VALVE Caption text indicating an Exhaust Gas U010B

MALFUNCTN Recirculation (EGR) Malfunction
522611 9 EXHAUST THROTTLE Caption text for the Exhaust Throttle u1107
522617 12 | EGR VALVE Caption text indicating an Exhaust Gas U1401
MALFUNCTN Recirculation (EGR) Malfunction
522618 9 CAN 2 Caption text for Can Bus 2 U1302
522619 9 CAN 2 Caption text for Can Bus 2 U1303
522623 7 ACCELERTNSNSR 1/2 Caption text for Acceleration Sensor 1 or P1647
Acceleration Sensor 2
522624 7 ACCELERTN SNSR 1/2 Caption text for Acceleration Sensor 1 or P1646
Acceleration Sensor 2
522744 4 ECU INTERNAL ERROR Caption text for ECU Internal Error P1626
522746 | 12 | EXHAUST THROTTLE Caption text for the Exhaust Throttle P1438
522747 | 12 | EXHAUST THROTTLE Caption text for the Exhaust Throttle P1439
522748 | 12 | EXHAUST THROTTLE Caption text for the Exhaust Throttle P1440
522749 | 12 | EXHAUST THROTTLE Caption text for the Exhaust Throttle P1441
522750 | 12 | EXHAUST THROTTLE Caption text for the Exhaust Throttle P1442
522751 | 19 | EXHAUST THROTTLE Caption text for the Exhaust Throttle P1443
522994 4 ECU INTERNAL ERROR Caption text for ECU Internal Error P1633
523249 5 CRANK/CAM SENSOR Caption text identifying the Crankshaft Sensor or | PO008
the Camshaft sensor as the component to which
a fault code applies
523460 7 RAIL PRESSURE Caption text for the Fuel Rail Pressure Sensor P1670
SENSOR
523462 | 13 | QR DATA YANMAR specific caption text for fault code P1648
523463 | 13 | QR DATA YANMAR specific caption text for fault code P1649
523464 | 13 | QR DATA YANMAR specific caption text for fault code P1650
523456 | 13 | QR DATA YANMAR specific caption text for fault code P1651
523468 9 RAIL PRESSURE Caption text for the Fuel Rail Pressure Sensor P1665
SENSOR
523469 0 RAIL PRESSURE Caption text for the Fuel Rail Pressure Sensor P1666
SENSOR
523470 0 RAIL PRESSURE Caption text for the Fuel Rail Pressure Sensor P1667
SENSOR
523471 6 ECU INTERNAL ERROR Caption text for ECU Internal Error P1467
523473 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1469
523474 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1470
523475 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1471
523476 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1472
523477 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1473
523478 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1474
523479 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1475
523480 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1476
523481 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1477
523482 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1478
523483 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1479

9400200891 Rev A

DGC-2020 Yanmar Fault Codes

F-7



SPN | FMI Text Displayed Description Yanmar
Code

523484 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1480

523485 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1481

523486 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1482

523487 | 12 | ECU INTERNAL ERROR Caption text for ECU Internal Error P1483

523488 0 ECU INTERNAL ERROR Caption text for ECU Internal Error P1484

523489 0 RAIL PRESSURE Caption text for the Fuel Rail Pressure Sensor P1668
SENSOR

523491 0 RAIL PRESSURE Caption text for the Fuel Rail Pressure Sensor P1669
SENSOR
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	0.18–1.18 Aac for 1A CTs, 
	0.90–7.75 Aac for 5A CTs
	0.0–9.9 for 40607=0-15 (inverse),
	0.0–30.0s for 40607=16 (fixed)
	0–15 for inverse, 16 for fixed 
	0=None, 1=Pre-Alarm, 2=Alarm
	0.18–1.18 Aac for 1A CTs, 
	0.90–7.75 Aac for 5A CTs
	0.0–9.9 for 40607=0-15 (inverse),
	0.0–30.0s for 40607=16 (fixed)
	0-15 for inverse, 16 for fixed 
	0=None, 1=Pre-Alarm, 2=Alarm
	Volts AC
	0.0–30.0 seconds
	0=None, 1=Pre-Alarm, 2=Alarm
	Volts AC
	0.0–30.0 seconds
	Hertz
	0=None, 1=Pre-Alarm, 2=Alarm
	Volts AC
	0.0–30.0 seconds
	Hertz
	0=None, 1=Pre-Alarm, 2=Alarm
	Volts AC
	0.0–30.0 seconds
	0=None, 1=Pre-Alarm, 2=Alarm
	Volts AC
	0.0–30.0 seconds
	0=None, 1=Pre-Alarm, 2=Alarm
	45.0–55.0 Hz for 50-Hz config,
	0.0–30.0 seconds
	Volts AC
	0=None, 1=Pre-Alarm, 2=Alarm
	45.0–55.0 Hz for 50-Hz config,
	360.0–440.0 Hz for 400-Hz unit
	0.0–30.0 seconds
	0=None, 1=Pre-Alarm, 2=Alarm
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	b0 = overvoltage trip,
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	b16–b31 UNASSIGNED
	b0 = overvoltage pre-alarm,
	b6–b15 UNASSIGNED
	b16–b31 UNASSIGNED
	b0 = overvoltage alarm,
	b6–b15 UNASSIGNED
	b0 = High Charge Air Temp,
	b8–b15 UNASSIGNED

	b0 = High ECU Temp,
	b13–b15 UNASSIGNED
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