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1. SCOPE

The SAE J1939 documents are intended for light, medium, and heavy-duty vehicles used on or off road as well as
appropriate stationary applications which use vehicle derived components (e.g., Generator sets). Vehicles of interest
include, but are not limited to: on- and off-highway trucks and their trailers, construction equipment, and agricultural
equipment and implements.

The purpose of these documents is to provide an open interconnect system for electronic systems. It is the intention of

these documents to allow Electronic Control Units to communicate with each other by providing a standard architecture.

re predominantly

This particular dmmmwiﬁ_dﬁmh&mmand_pamet&;gms_ﬂ:aﬁ
associated with monitoring and control generators and driven equipment in electric power genefratjon and industrial

applications. Par
such as engines,

bmeters and parameter groups that may be associated with monitoring and control g
turbines, etc, that power the generators and driven industrial equipment and{which

on- and off-highway applications, shall be documented in SAE J1939-71.

2. REFERENCE
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d
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S
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E publications shall apply.
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AE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323
/6-4970 (outside USA), www.sae.org.
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ehicle Application Layer
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cations
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Hocument.
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3. DEFINITIONS

3.1

AC Apparent Power

Road vehicles—Controller area network (CAN)—Part 2: High-speed medium access unit

The range and resolution requirements for AC Apparent Power are the same as for AC Real Power. Apparent power is
an unsigned quantity, but there is no benefit in having a larger range for apparent power than for real power.

3.2 AC Frequency

Measured AC frequency is an unsigned quantity. Common nominal frequencies in use worldwide for generator sets are

50 Hz, 60 Hz, and

400 Hz. The minimum resolution for display and control is 0.1 Hz.
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When AC frequency is used to represent frequency difference, such as might be used by a synchronizer, then a signed
quantity is required.

3.3 AC Kilowatt-Hour

AC Kilowatt-hour measures the total energy output of a generator set, or the total import/export energy of a utility incomer.
AC Kilowatt-hour could be considered a signed quantity, since reverse power would subtract (or, for a utility incomer,
import and export power would cancel each other). In practice, if there is a significant amount of power flowing in either
direction at different times, the “positive” and “negative” flow should be accumulated separately. A utility might charge a
different rate for “imported” power than it pays for “exported” power. Therefore it is desirable to treat this as an unsigned
guantity, and to accumulate positive and negative kW separately

For a generator
continuously at 8
higher.)

set, the range should be sufficient to accumulate the output of a 10 MW gener3
D% capacity for 100 000 hours: 800 000 MWH. (For a utility incomer, the_range m

tor set operating
ust be somewhat

3.4 AC Phase Difference
AC Phase Differg
voltages tested mj
phases. Thisis u
to +180 degrees.

bnce represents the phase difference between the Bus #1 and_Utility or Generatpr voltages. The
ay be line-line or line-neutral, and may be based on a single*phase or a combinatipn of two or more
b to the control generating the data. The phase difference is.a‘signed angle ranging from -180 degrees
A resolution of 0.1 degree is adequate.

3.5 AC Power Hactor

AC Power Factor
angle between vo
flow. A value of 1
value of 0.0 indicd

Power factor can
power factor, but

3.6 AC Reactive

In a normally opgrating system, the-reactive power will be less than half the real power.

conditions, it is d
quantity, like real

3.7 AC Real Po

AC Real Power m
be as large as th

measures the ratio of real power to apparent \power, sometimes approximated as
tage and current for a single phase. The rangeé is -1.0 to +1.0. Negative values indic
.0 indicates that all of the power flow is real-power delivered to the load (i.e. a purely
tes that no real power is delivered to theload (i.e. a purely reactive load).

be leading (a capacitive load) ordagging (an inductive load). This is not indicated
Dy a separate flag.

e Power
In order
bsirable to havecthe’same range for reactive power as for real power.
bower.

wer

ust:be.signed since power may flow in both directions. The range for reverse powel

the cosine of the
ate reverse power
resistive load). A

by the sign of the

to allow for fault

Reactive power is a signed

does not need to

b fange for positive power for a generator set, but this quantity might also be used f{

O measure power

""" tmthisTase,a negative vatue for teat-powerdicates power detivered(sotd)

might equal the total capacity of the generator sets.

to the utility, and

A “large” diesel or gas generator set might have a capacity of around 10 MW (about 13 000 HP). Assuming it is desired
to measure the power output of up to 20 generator sets paralleled together, the total capacity will be around 200 MW.
The required resolution for a small (20 kW) generator set is approximately 0.1 kW = 100 W.

3.8 AC RMS Current

The maximum size breaker commonly available for generator sets is 6500 A. It is desirable to provide a 10X allowance
for fault current measurement, which results in a desired range of 0 to 65 000 A.
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3.9 AC RMS Voltage

The maximum voltage likely to be measured by a generator set monitoring device is 33 kV (the UK heavy distribution
voltage). Ultility voltage may be much higher, but will be stepped down for paralleling with generator sets.

3.10 Dead Bus

Dead Bus flag indicates whether the synchronizer or sync check relay has determined that the bus is dead for the
purpose of connecting the utility to the bus. When standby generator sets are brought online in response to a utility
failure, the first generator set to connect to the bus must connect to a dead bus without synchronizing. Subsequent
generator sets may_synchronize to the first online generator set A dead bus is typically indicated by a bus voltage less

than a programmg
Utility synchronizzs
be line-line or ling

d threshold, but a more sophisticated method may be used. (The dead bus threshald
tion may be different than that used for Bus #1 / Generator synchronization.) Thevd
tneutral, and may be based on a single phase or a combination of two or more, phase

used for Bus #1 /
Itages tested may
5. This is up to the

control generating the flag.

3.11 Total AC Energy

Total AC Energy is the total energy exported or imported by the generator set or utility.

For generator set
taken from the log

5, exported energy is energy delivered to the load (the normal situation).
d or bus (reverse power, an abnormal and potentially damaging situation).

Imported| energy is energy

For utilities, expor
the utility to the lo

fed energy is energy delivered by the generator set to'the utility. Imported energy is energy delivered by
hd. Unlike the case with generator sets, both exported and imported energy are normal for a utility.

3.12 Utility Inconper
Any source of pov

the local utility on
separate building.

er that is present for which the user isfiot responsible for the generation of that powe
power company, but could be other ‘power sources, such as the power coming fr

r. This is typically
bm a system at a

4. ABBREVIATIONS

A Ampere

AC Alternating Current
Hz Hertz

kWh Kilowat{ hour

RMS Root M¢an Square
V Voltage

VA Volt-Ampere

VAr Volt-Ampere_reactive
w Watts

5. TECHNICAL REQUIREMENTS

The application Layer provides a means for application processes to access the OSI| environment. This layer contains
management functions and generally useful mechanisms to support applications.

5.1 Parameters and Parameter Group Introduction

5.1.1 General Parameter Grouping

The Parameter Groups are organized according to Generator, Utility, and Bus related parameter quantities. The
Generator PGNs describe the generator output: voltage, current, frequency, and power. The Utility PGNs describe the
input from a utility: also voltage, current, frequency, and power. The Bus PGNs describe the voltage and some other
parameters on the bus, which is a point where multiple generator sets and utilities can be paralleled together to drive a
load.
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5.1.2 Generator and Utility Parameters and Parameter Groups

The Generator and Utility related PGNs are further organized according to Total and Per-Phase related parameter
quantities. In a three-phase power system, the voltage, current, and power can be measured independently for each
phase (labeled phase A, phase B, and phase C). These per-phase values can then be combined to form total (or
average, or overall) quantities. For some generator configurations, the per-phase values are not meaningful, and the total
quantities are the only values available. Frequency parameter information is in the per-phase PGNs in order to keep
symmetry with the total PGNs, and to support independent frequency measurements on the individual phases. The SPN
and PGN grouping of the Generator and Utility parameters are summarized in Table 1 and Table 2, respectively.

TABIF 1 - SPN AND PGN SUMMARY FOR GENFRATOR PARAMETERS

Generator Reference
AC Quantities Type Phase A PhaseB PhaseC Total Average
Real Powel PGN 65026 65023 65020 65029 -
SPN 2453 2454 2455 2452 -
Apparent Ppwer PGN 65026 65023 65020 65029 -
SPN 2461 2462 2463 2460 -
Reactive Power PGN 65025 65022 65019 65028 -
SPN 2457 2458 2459 2456 -
Power Factpr PGN 65025 65022 65019 65028 -
SPN 2465 2466 2467 2464 -
Power Factpr Lagging PGN 65025 65022 65019 65028 -
SPN 2519 2520 2521 2518 -
Line-to-Ling AC RMS Voltage PGN 65027 65024 65021 - 65030
SPN 2441 2442 2443 - 2440
Line-to-Nedtral AC RMS Voltage PGN 65027 65024 65021 - 65030
SPN 2445 2446 2447 - 2444
AC RMS Cdirrent PGN 65027 65024 65021 - 65030
SPN 2449 2450 2451 - 2448
AC Frequency PGN 65027 65024 65021 - 65030
SPN 2437 2438 2439 - 2436
KWh Impori PGN - - - 65018 -
SPN - - - 2469 -
KWh Export PGN - - - 65018 -
SPN - - - 2468 -
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TABLE 2 - SPN AND PGN SUMMARY FOR UTILITY PARAMETERS

Utility Reference
AC Quantities Type Phase A PhaseB PhaseC Total Average
Real Power PGN 65013 65010 65007 65016 -
SPN 2487 2488 2489 2486 -
Apparent Power PGN 65013 65010 65007 65016 -
SPN 2495 2496 2497 2494 -
Reactive Power PGN 65012 65009 65006 65015 -
SPN 2494 2492 2493 2490 -
Power Factpr PGN 65012 65009 65006 65015 -
SPN 2499 2500 2501 2498 -
Power Factpr Lagging PGN 65012 65009 65006 65015 -
SPN 2553 2554 2555 2552 -
Line-to-Ling AC RMS Voltage PGN 65014 65011 65008 - 65017
SPN 2475 2476 2477 - 2474
Line-to-Nedtral AC RMS Voltage PGN 65014 65011 65008 - 65017
SPN 2479 2480 2481 - 2478
AC RMS Clirrent PGN 65014 65041 65008 - 65017
SPN 2483 2484 2485 - 2482
AC Frequency PGN 65014 65011 65008 - 65017
SPN 2471 2472 2473 - 2470
KWh Impor PGN - - - 65005 -
SPN - - - 2503 -
KWh Expor PGN - - - 65005 -
SPN - - - 2502 -

5.1.3 Bus Parafneter Groups

All bus PGNs areg called “Bus #1...” to allow for multiple busses in a system. It is expected that futufe PGNs for other
busses would be identical to the Bus #1:RGNs. The PGN grouping of the Bus parameters are summarized in Table 3.

TABLE 3~<SPN AND PGN SUMMARY FOR BUS #1 PARAMETERS

Bus #1 Reference
AC\Quantities Type Phase A PhaseB PhaseC Average
Line-fo-LinelAC RMS Voltage PGN 65003 65002 65001 65004
SPN 2509 2510 2511 25p8
Line-to-Neutral AC RMS Voltage PGN 65003 65002 65001 65004
SPN 2513 2514 2515 2512
AC Frequency PGN 65003 65002 65001 65004
SPN 2505 2506 2507 2504

Multiple gensets, loads, and possibly a utility may be connected to a bus at any time. Ignoring
voltage and frequency will be constant at all points on the bus. The current and power, on the other hand, will vary
depending on where the sensing is done. Consider the example of two gensets G1 and G2, and one load L. Suppose
they are connected on the bus in the configuration G1 ---- L ---- G2, so L is between the gensets. If the bus current is
sensed between G1 and L, it will show the current and power delivered by G1. If the bus current is sensed between G2
and L, it will show the current and power delivered by G2. These two quantities may be completely different. For this
reason, Bus #1 current is not included in the Bus #1 Basic AC Quantities, and no Bus #1 power PGNs are currently

defined.

resistive losses, the
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5.1.4  Synchronization Parameter Groups

The synchronization PGNs are organized according to synchronization of Bus #1 to a generator set or utility. These
PGNs contain parameters that would be generated by, or perhaps used by, a synchronizer or sync check relay to connect
the generator set or utility to Bus #1. These parameters include AC Phase Difference, Voltage Match, Frequency Match,
Phase Match, In Sync, and Dead Bus flag. The PGN grouping of the Synchronization parameters for Bus #1 to the Utility
and the Generator are summarized in Table 4.

TABLE 4 - SPN AND PGN SUMMARY FOR SYNCHRONIZATION PARAMETERS

Synchronization Reference Bus #1 Bus #1
Quantities Type to Utility to Generator,

Frequency Match PGN 64999 65000
SPN 2533 2528

Voltage Match PGN 64999 65000
SPN 2532 2527

Phgse Match PGN 64999 65000
SPN 2531 2526

Phgse Difference PGN 64999 65000
SPN 2517 2516

Utility in Sync PGN 64999 65000
SPN 2534 2529

Dedd Bus PGN 64999 65000
SPN 2535 2530

5.2 Parameter Definitions

z

The parameter definitions presented in this section of.this document are listed in numerical order by SP)
SPN 2436 Generator Average AC Frequency

Average AC frequency measured at the generator output.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit; 0 offset

Data Range: 0 to 50129921875 Hz  Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65030

SPN 2437 Generator Phase A AC Frequency

AC frequency measured at the generator phase A output.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65027
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SPN 2438 Generator Phase B AC Frequency

AC frequency measured at the generator phase B output.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, O offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65024

SPN 2439 Generator Phase C AC Frequency

AC frequency measured at the generator phase C output.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65021

SPN 2440 Generator Average Line-Line AC RMS Voltage

Average Line to LIne RMS voltage measured at the generator-output.

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

Data Range: 0 to 64 255 Volts Qperational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65030

SPN 2441 Generator-Phase AB Line-Line AC RMS Voltage

Line to Line RMS poltage measured at the generator phase AB output.

Data Length: 2 bytes

Resolution: bib-O-offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65027
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SPN 2442

Line to Line RMS

Data Length:
Resolution:
Data Range:
Type:

Generator Phase BC Line-Line AC RMS Voltage
voltage measured at the generator phase BC output.

2 bytes

1 V/bit, 0 offset

0 to 64 255 Volts Operational Range:same as data range
Measured

Supporting information:

PGN reference:

SPN 2443
Line to Line RMS

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2444
The average Line

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2445

65024

Generator Phase CA Line-Line AC RMS Voltage
voltage measured at the generator phase CA output.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts Operational Range:same as data range
Measured
ption:
65021

Generator Average Line-Neutral AC RMS Voltage

to Neutral AC RMS voltage measured at the-Generator output.

2 bytes

1 V/bit, O offset

0 to 64 255 Volts Qperational Range:same as data range
Measured

ption:

65030

Generator-Phase A Line-Neutral AC RMS Voltage

Line to Neutral RNIS voltage-measured at the generator phase A output.

Data Length:
Resolution:
Data Range:
Type:

2 bytes

1 \Ubit O offset

0 to 64 255 Volts Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65027
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SPN 2446

Generator Phase B Line-Neutral AC RMS Voltage

Line to Neutral RMS voltage measured at the generator phase B output.

Data Length:
Resolution:
Data Range:
Type:

2 bytes

1 V/bit, 0 offset

0 to 64 255 Volts Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65024

SPN 2447

Generator Phase C Line-Neutral AC RMS Voltage

Line to Neutral RMIS voltage measured at the generator phase C output.

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2448
Average RMS cur

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2449

RMS current mea

Data Length:

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts Operational Range:same as data range
Measured
ption:
65021

Generator Average AC RMS Current
rent measured at the generator output.

2 bytes

1 A/bit, O offset

0 to 64 255 Amps Operational Range:same as data range
Measured

ption:

65030

Generator:Phase A AC RMS Current

sured at the’'generator phase A output.

2 bytes

Resolution:

1 Albit-0-offset

Data Range:
Type:

0 to 64 255 Amps Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65027


https://saenorm.com/api/?name=21d3a8e8924a583122fbace06cc6c65a

SAE

J1939-75 Revised JUL2006

-11 -

SPN 2450

Generator Phase B AC RMS Current

RMS current measured at the generator phase B output.

Data Length: 2 bytes

Resolution: 1 A/bit, O offset

Data Range: 0 to 64 255 Amps Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65024

SPN 2451
RMS current mea

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2452
Total real power d

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2453
The real power d¢g

Data Length:

Generator Phase C AC RMS Current

sured at the generator phase C output.

htion:

2 bytes

1 A/bit, O offset

0 to 64 255 Amps
Measured

Operational Range:same as data range

65021

Generator Total Real Power

elivered by the generator.

ation:

4 bytes
1 Wibit, -2 000 000 000 Watts offset

-2 000 000 000 to +2 211081 215 Watts Operational Range:same as data ran

Measured

65029

Generator:Phase A Real Power

livered by-phase A of the generator.

Resolution:

4 bytes
1 WibiE--2-000-000-000-Walts-offset

je

Data Range:
Type:

Supporting information:

PGN reference:

-2 000 000 000 to +2 211 081 215 Watts Operational Range:same as data range

Measured

65026
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SPN 2454

Generator Phase B Real Power

The real power delivered by phase B of the generator.

Data Length:

4 bytes

Resolution: 1 W/bit, -2 000 000 000 Watts offset

Data Range: -2 000 000 000 to +2 211 081 215 Watts Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65023

SPN 2455
The real power dg

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2456
The total reactive

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2457
The reactive powsg

Data Length:

Generator Phase C Real Power
livered by phase C of the generator.

4 bytes

1 Wibit, -2 000 000 000 Watts offset

-2 000 000 000 to +2 211 081 215 Watts Operational Range:same as data range

Measured
ption:

65020

Generator Total Reactive Power
power delivered by the generator

4 bytes

1 VAr/bit, -2 000 000 000 VA¥ offset

-2 000 000 000 to +2 211081 215 VAr Operational Range:same as data range¢

Measured
ption:

65028

Generator-Phase A Reactive Power
r delivered-by phase A of the generator

4 bytes

Resolution:

1 \VAr/bit -2 000000 000 VAs offset

Data Range:
Type:

-2 000 000 000 to +2 211 081 215 VAr Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65025
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SPN 2458

Generator Phase B Reactive Power

The reactive power delivered by phase B of the generator

Data Length:

4 bytes

Resolution: 1 VAr/bit, -2 000 000 000 VAr offset

Data Range: -2 000 000 000 to +2 211 081 215 VAr Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65022

SPN 2459
The reactive powsq

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2460
The total apparen

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2461
The apparent pow

Data Length:

Generator Phase C Reactive Power
r delivered by phase C of the generator

4 bytes

1 VAr/bit, -2 000 000 000 VAr offset

-2 000 000 000 to +2 211 081 215 VAr Operational Range:same as data range¢

Measured
ption:

65019

Generator Total Apparent Power
power delivered by the generator.

4 bytes
1 VA/bit, -2 000 000 000 VA offset
-2 000 000 000 to +2 211081 215 VA Operational Range:same as data range
Measured
ption:
65029

Generator-Phase A Apparent Power
er delivered by phase A of the generator.

4 bytes

Resolution:

1 VA/bit -2 000-000-000- VA offset

Data Range:
Type:

-2 000 000 000 to +2 211 081 215 VA Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65026
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SPN 2462

Generator Phase B Apparent Power

The apparent power delivered by phase B of the generator.

Data Length:
Resolution:
Data Range:
Type:

Supporting information:

PGN reference:

4 bytes

1 VA/bit, -2 000 000 000 VA offset

-2 000 000 000 to +2 211 081 215 VA Operational Range:same as data range
Measured

65023

SPN 2463
The apparent pow

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2464

Generator Phase C Apparent Power

er delivered by phase C of the generator.

htion:

4 bytes

1 VA/bit, -2 000 000 000 VA offset

-2 000 000 000 to +2 211 081 215 VA Operational Range:same as data range
Measured

65020

Generator Overall Power Factor

The average powgr factor of the generator.

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2465
The power factor

Data Length:

ation:

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 ~Qperational Range:-1 to +1
Measured

65028

Generator:Phase A Power Factor

pf phase A-of the generator.

Resolution:

2 bytes

1/16384 perbit -1 offset

Data Range:
Type:

Supporting information:

PGN reference:

AT

-1.00000 to +2.921814 Operational Range:-1 to +1
Measured

65025
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SPN 2466

Generator Phase B Power Factor

The power factor of phases B of the generator.

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2467
The power factor

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2468
The total kilowatt-

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2469

The total kilowatt-

Data Length:
Resolution:
Data Range:
Type:

ation:

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 Operational Range:-1 to +1
Measured

65022

htion:

ation:

Generator Phase C Power Factor

bf phases C of the generator.

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 Operational Range:-1 to +1
Measured

65019

Generator Total kW Hours Export

hours that have been exported by the generator.

4 bytes

1 kWh/bit, 0 offset

010 4211081215 kWh ~Qperational Range:same as data range
Measured

65018

Generator<Total kW Hours Import

nours that-have been imported by the generator.

4 bytes
1 Wh/bit O offset

Supporting information:

PGN reference:

0t0 4211081215 kWh Operational Range:same as data range
Measured

65018
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SPN 2470 Utility Average AC Frequency

Average AC frequency measured at the utility incomer.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65017

SPN 2471 Utility Phase A AC Frequency

AC frequency measured at the utility incomer phase A.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65014

SPN 2472 Utility Phase B AC Frequency

AC frequency measured at the utility incomer phase B.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz . ~Qperational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65011

SPN 2473 Utility Phase C AC Frequency

AC frequency measured at.the utility incomer phase C.

Data Length: 2 bytes

Resolution: 1428 Hz/bit-O-offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65008
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SPN 2474
Average Line to L

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2475
Line to Line RMS

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2476
Line to Line RMS

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2477

Line to Line RMS

Data Length:
Resolution:
Data Range:
Type:

Utility Average Line-Line AC RMS Voltage
ine RMS voltage measured at the utility incomer.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts Operational Range:same as data range
Measured
ation:
65017

Utility Phase AB Line-Line AC RMS Voltage
voltage measured at the utility incomer phase AB.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts Operational Range:same as data range
Measured
ption:
65014

Utility Phase BC Line-Line AC RMS Voltage

voltage measured at the utility incomer phase BC.

2 bytes

1 V/bit, O offset

0 to 64 255 Volts Qperational Range:same as data range
Measured

ption:

65011

Utility Phase'CA Line-Line AC RMS Voltage
voltage measured at the utility incomer phase CA.

2 bytes

1 \Ubit O offset

0 to 64 255 Volts Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65008
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SPN 2478
The average Line

Data Length:
Resolution:
Data Range:
Type:

Utility Average Line-Neutral AC RMS Voltage
to Neutral AC RMS voltage measured at the utility incomer.

2 bytes

1 V/bit, 0 offset

0 to 64 255 Volts Operational Range:same as data range
Measured

Supporting information:

PGN reference:

SPN 2479

65017

Utility Phase A Line-Neutral AC RMS Voltage

Line to Neutral RMIS voltage measured at the utility incomer phase A.

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2480

2 bytes

1 V/bit, 0 offset

0 to 64 255 Volts Operational Range:same as data range
Measured

ption:

65014

Utility Phase B Line-Neutral AC RMS Voltage

Line to Neutral RMS voltage measured at the utility incomer,phase B.

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2481

2 bytes

1 V/bit, O offset

0 to 64 255 Volts Qperational Range:same as data range
Measured

ption:

65011

Utility Phase'C Line-Neutral AC RMS Voltage

Line to Neutral RNIS voltage-measured at the utility incomer phase C.

Data Length:
Resolution:
Data Range:
Type:

2 bytes

1 \Ubit O offset

0 to 64 255 Volts Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65008
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SPN 2482 Utility Average AC RMS Current

Average RMS current measured at the utility incomer.

Data Length: 2 bytes

Resolution: 1 A/bit, 0 offset

Data Range: 0 to 64 255 Amps Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65017

SPN 2483 Utility Phase A AC RMS Current

RMS current meagured at the utility incomer phase A.

Data Length: 2 bytes

Resolution: 1 A/bit, 0 offset

Data Range: 0 to 64 255 Amps Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65014

SPN 2484 Utility Phase B AC RMS Current

RMS current meagured at the utility incomer phase B.

Data Length: 2 bytes

Resolution: 1 A/bit, O offset

Data Range: 0 to 64 255 Amps Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65011

SPN 2485 Utility Phase'C AC RMS Current

RMS current meagured at the’utility incomer phase C.

Data Length: 2 bytes

Resolution: 1 Albit O offset

Data Range: 0 to 64 255 Amps Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65008
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SPN 2486

Utility Total Real Power

Total real power delivered by the utility incomer.

Data Length:

4 bytes

Resolution: 1 W/bit, -2 000 000 000 Watts offset

Data Range: -2 000 000 000 to +2 211 081 215 Watts Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65016

SPN 2487
The real power dg

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2488
The real power dg

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2489
The real power d¢g

Data Length:

htion:

ation:

Resolution:

Utility Phase A Real Power

livered by phase A of the utility incomer.

4 bytes

1 Wibit, -2 000 000 000 Watts offset

-2 000 000 000 to +2 211 081 215 Watts Operational Range:same as data ran
Measured

65013

Utility Phase B Real Power

livered by phase B of the utility incomer.

4 bytes

1 Wibit, -2 000 000 000 Watts offset

-2 000 000 000 to +2 211081 215 Watts Operational Range:same as data ran
Measured

65010

Utility Phase C Real Power

livered by-phase C of the utility incomer.

4 bytes
1 WibiE--2-000-000-000-Walts-offset

je

je

Data Range:
Type:

Supporting information:

PGN reference:

-2 000 000 000 to +2 211 081 215 Watts Operational Range:same as data range

Measured

65007
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SPN 2490

Utility Total Reactive Power

The total reactive power delivered by the utility incomer

Data Length:
Resolution:
Data Range:
Type:

Supporting information:

PGN reference:

4 bytes

1 VAr/bit, -2 000 000 000 VAr offset

-2 000 000 000 to +2 211 081 215 VAr Operational Range:same as data range
Measured

65015

SPN 2491
The reactive powsq

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2492
The reactive powg

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2493
The reactive powsg

Data Length:

Utility Phase A Reactive Power

r delivered by phase A of the utility incomer

htion:

Utility Phase B Reactive Power

r delivered by phase B of the utility incomer

ation:

Utility Phase C Reactive Power

r delivered-by phase C of the utility incomer

Resolution:

4 bytes

1 VAr/bit, -2 000 000 000 VAr offset
-2 000 000 000 to +2 211 081 215 VAr Operational Range:same as data range¢
Measured

65012

4 bytes

1 VAr/bit, -2 000 000 000 VA¥ offset
-2 000 000 000 to +2 211081 215 VAr Operational Range:same as data range¢
Measured

65009

4 bytes
1V Ar/bit -2 000 000 000 \MAr offset

Data Range:
Type:

Supporting information:

PGN reference:

-2 000 000 000 to +2 211 081 215 VAr Operational Range:same as data range
Measured

65006
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SPN 2494

Utility Total Apparent Power

The total apparent power delivered by the utility incomer.

Data Length:
Resolution:
Data Range:
Type:

Supporting information:

PGN reference:

4 bytes

1 VA/bit, -2 000 000 000 VA offset

-2 000 000 000 to +2 211 081 215 VA Operational Range:same as data range
Measured

65016

SPN 2495
The apparent pow

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2496
The apparent pow

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2497
The apparent pow

Data Length:

htion:

ation:

Resolution:

Utility Phase A Apparent Power

er delivered by phase A of the utility incomer.

4 bytes

1 VA/bit, -2 000 000 000 VA offset

-2 000 000 000 to +2 211 081 215 VA Operational Range:same as data range
Measured

65013

Utility Phase B Apparent Power

er delivered by phase B of the utility incomer.

4 bytes

1 VA/bit, -2 000 000 000 VA offset

-2 000 000 000 to +2 211081 215 VA Operational Range:same as data range
Measured

65010

Utility Phase C Apparent Power

er delivered by phase C of the utility incomer.

4 bytes
1 \/A/bit_-2 000 000 000 VA offset

Data Range:
Type:

Supporting information:

PGN reference:

-2 000 000 000 to +2 211 081 215 VA Operational Range:same as data range
Measured

65007
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SPN 2498

Utility Overall Power Factor

The average power factor of the utility incomer.

Data Length:
Resolution:
Data Range:
Type:

Supporting information:

PGN reference:

SPN 2499
The power factor

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2500
The power factor

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2501
The power factor

Data Length:
Resolution:
Data Range:
Type:

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 Operational Range:same as data range
Measured

65015

htion:

ation:

Utility Phase A Power Factor

bf phase A of the utility incomer.

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 Operational Range:same as data range
Measured

65012

Utility Phase B Power Factor

bf phases B of the utility incomer.

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 ~Qperational Range:same as data range
Measured

65009

Utility Phase C Power Factor

pf phases € of the utility incomer.

2 bytes

1/46384-per-bit,~1-offset

Supporting information:

PGN reference:

5

-1.00000 to +2.921814 Operational Range:same as data range
Measured

65006
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SPN 2502

Utility Total kW Hours Export

The total kilowatt-hours that have been exported by the utility incomer.

Data Length:
Resolution:
Data Range:
Type:

Supporting information:

PGN reference:

SPN 2503
The total kilowatt-

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2504
Average AC frequ

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2505

4 bytes

1 kWh/bit, 0 offset

0to 4211081215 kWh Operational Range:same as data range
Measured

65005

htion:

ation:

Utility Total kW Hours Import

nours that have been imported by the utility incomer.

4 bytes

1 kWh/bit, 0 offset

010 4211081215 kWh Operational Range:same as data range
Measured

65005

Bus #1 Average AC Frequency

ency measured at bus #1.

2 bytes

1/128 Hz/bit, 0 offset

010 501.9921875 Hz . ~Qperational Range:same as data range
Measured

65004

Bus #1 Phase A AC Frequency

AC frequency measured at.bus #1 phase A.

Data Length:

Resolution:

2 bytes

HA28 Hzlbit-O-offset

Data Range:
Type:

Supporting information:

PGN reference:

010 501.9921875 Hz  Operational Range:same as data range
Measured

65003
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SPN 2506 Bus #1 Phase B AC Frequency

AC frequency measured at bus #1 phase B.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65002

SPN 2507 Bus #1 Phase C AC Frequency

AC frequency measured at bus #1 phase C.

Data Length: 2 bytes

Resolution: 1/128 Hz/bit, 0 offset

Data Range: 010 501.9921875 Hz  Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65001

SPN 2508 Bus #1 Average Line-Line AC RMS Voltage

Average Line to L|ne RMS voltage measured at bus #1.

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

Data Range: 0 to 64 255 Volts Qperational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65004

SPN 2509 Bus #1 Phase AB Line-Line AC RMS Voltage

Line to Line RMS poltage measured at bus #1 phase AB.

Data Length: 2 bytes

Resolution: bib-O-offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65003
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SPN 2510 Bus #1 Phase BC Line-Line AC RMS Voltage

Line to Line RMS voltage measured at bus #1 phase BC.

Data Length: 2 bytes

Resolution: 1 V/bit, 0 offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65002

SPN 2511 Bus #1 Phase CA Line-Line AC RMS Voltage

Line to Line RMS poltage measured at bus #1 phase CA.

Data Length: 2 bytes

Resolution: 1 V/bit, 0 offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65001

SPN 2512 Bus #1 Average Line-Neutral AC RMS Voltage

The average Line|to Neutral AC RMS voltage measured at bus #1.

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

Data Range: 0 to 64 255 Volts Qperational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65004

SPN 2513 Bus #1 Phase A Line-Neutral AC RMS Voltage

Line to Neutral RNIS voltage-measured at bus #1 phase A.

Data Length: 2 bytes

Resolution: bib-O-offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65003
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SPN 2514 Bus #1 Phase B Line-Neutral AC RMS Voltage

Line to Neutral RMS voltage measured at bus #1 phase B.

Data Length: 2 bytes

Resolution: 1 V/bit, 0 offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65002

SPN 2515 Bus #1 Phase C Line-Neutral AC RMS Voltage

Line to Neutral RMS voltage measured at bus #1 phase C.

Data Length: 2 bytes

Resolution: 1 V/bit, 0 offset

Data Range: 0 to 64 255 Volts Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65001

SPN 2516 Bus #1/Generator AC Phase Difference

The phase differepce between the Bus #1 voltage and Generator voltage.

Data Length: 2 bytes

Resolution: 1/128 deg/bit, -200 deg offset

Data Range: -200 to 301.99 deg QOperational Range:same as data range
Type: Status

Supporting informption:

PGN reference: 65000

SPN 2517 Bus #1/Utility AC Phase Difference

The phase differepce between the Bus #1 voltage and Utility voltage.

Data Length: 2 bytes

Resolution: 11128 deg/bit-200 degoffset

Data Range: -200 to 301.99 deg Operational Range:same as data range
Type: Status

Supporting information:
PGN reference: 64999
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SPN 2518 Generator Overall Power Factor Lagging

Lead/lag status for generator average power factor.

00 Leading

01 Lagging

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4-statesf2 bit; Ooffset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65028

SPN 2519 Generator Phase A Power Factor Lagging

Lead/lag status fof generator phase A power factor.

00 Leading

01 Lagging

10 Error

11 Not Available qr Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65025

SPN 2520 Generator Phase-BPower Factor Lagging

Lead/lag status fof generator phase B power factor.

00 Leading

01 Lagging

10 Error

11 Not Available qrdNeot Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65022
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SPN 2521 Generator Phase C Power Factor Lagging

Lead/lag status for generator phase C power factor.

00 Leading

01 Lagging

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4-statesf2 bit; Ooffset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65019

SPN 2522 Utility Overall Power Factor Lagging

Lead/lag status fof utility incomer average power factor.

00 Leading

01 Lagging

10 Error

11 Not Available qr Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65015

SPN 2523 Utility Phase A Power Factor Lagging

Lead/lag status fof utility incomeryphase A power factor.

00 Leading

01 Lagging

10 Error

11 Not Available qrdNeot Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 65012
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SPN 2524

Utility Phase B Power Factor Lagging

Lead/lag status for utility incomer phase B power factor.

00 Leading
01 Lagging
10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4-statesf2 bit; Ooffset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65009

SPN 2525
Lead/lag status fo

00 Leading
01 Lagging
10 Error

11 Not Available g

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2526

Indicator of whetH
based on the mea

00 Phases do not
01 Phases match
10 Error

ation:

match

Utility Phase C Power Factor Lagging

r utility incomer phase C power factor.

r Not Installed

2 bits

4 states/2 bit, 0 offset

Oto3 Operational Range:same as data range
Measured

65006

Bus #1/Generator.Phase Match

er phase difference between Bus #1 and Generator is adequate for paralleling. Th
sured AC phase difference qualified using parameters such as Phase Tolerance and |

11 Not Available oriNotinstatted

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 65000

s indicator will be
Dwell Time.
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SPN 2527

Bus #1/Generator Voltage Match

Indicator of whether voltage difference between Bus #1 and Generator is adequate for paralleling. This indicator will be

based on the measured AC voltages qualified using parameters such as Voltage Tolerance.

00 Voltages do not match
01 Voltages match

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65000

SPN 2528

Indicator of wheth
based on the mesg
Dwell Time.

00 Frequencies d
01 Frequencies m
10 Error

11 Not Available g

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 2529

Indicator of whetI

parameters such

Bus #1/Generator Frequency Match

b not match
atch

r Not Installed

2 bits
4 states/2 bit, 0 offset
Oto3 Operational Range:same as data range
Measured
ption:
65000

Bus #1/Generator In Sync

s Voltage Match, Frequency Match, and Phase Match.

er frequency difference between Bus #1 and Generator is adequate for paralleling. Th
sured AC frequencies qualified using parameters such.as Frequency Tolerance, Pha

er Bus:#1 and Generator are properly synchronized for paralleling. This indicator

is indicator will be
se Tolerance, and

will be based on

00 Not synchroni
01 Synchronized
10 Error

of
U

11 Not Available or Not Installed

Data Length:
Resolution:
Data Range:
Type:

2 bits

4 states/2 bit, 0 offset

Oto3 Operational Range:same as data range
Measured

Supporting information:

PGN reference:

65000
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SPN 2530 Bus #1/Generator Dead Bus

Indicator of whether Bus #1 is considered dead for closing to the generator. This indicator will be based on parameters
such as Bus #1 Voltage and dead bus threshold values.

00 Bus is not dead

01 Bus is dead

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 65000

SPN 2531 Bus #1/Utility Phase Match

Indicator of whether phase difference between Bus #1 and Utility is adequate)for paralleling. This indidator will be based
on the measured AC phase difference qualified using parameters such as‘Phase Tolerance and Dwell Time.

00 Phases do notmatch
01 Phases match
10 Error

11 Not Available qr Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Qperational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 64999

SPN 2532 Bus #1/Utility Voltage Match

Indicator of whether voltage™ difference between Bus #1 and Utility is adequate for paralleling. This indigator will be based
on the measured AC voltages qualified using parameters such as Voltage Tolerance.

00 Voltages do ndt match
01 Voltages match
10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 64999
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SPN 2533 Bus #1/Utility Frequency Match

Indicator of whether frequency difference between Bus #1 and Ultility is adequate for paralleling. This indicator will be
based on the measured AC frequencies qualified using parameters such as Frequency Tolerance, Phase Tolerance, and
Dwell Time.

00 Frequencies do not match

01 Frequencies match

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 64999

SPN 2534 Bus #1/Utility In Sync

Indicator of wheirer Bus #1 and Utility are properly synchronized for/ paralleling. This indicator will be based on
parameters such as Voltage Match, Frequency Match, and Phase Mateh.

00 Not synchroniZed
01 Synchronized
10 Error

11 Not Available gr Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN reference: 64999

SPN 2535 Bus #1/Utility Dead Bus

Indicator of whether Bus#% is considered dead for closing to the utility. This indicator will be based orn] parameters such
as Bus #1 Voltagg and dead bus threshold values.

00 Bus is not dead
01 Bus is dead

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN reference: 64999
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SPN 3375 Voltage Regulator Load Compensation Mode

State signal indicating the voltage regulator load compensation mode. Load compensation is when the voltage is
adjusted based on the magnitude of load current

000 - load compensation disabled

001 - Voltage droop compensation enabled
010 - IR line drop compensation enabled
011 - Reserved
100 - Reserved
101 - Reserved
110 - Reserved
111 - Not availabl

1%

Notes:

Voltage droop corhpensation is used to minimize the amount of reactive current that flows between gengrators when they
are parallelled together. Excessive reactive current will result in the eventual failure ofithe-generator exditer.

IR line compensation increases the generator output voltage as the load increases so the voltage measured at the load
will remain constgnt. Without IR compensation, the voltage measured at the<load drops due the IR losses in the power
line.

Data Length: 3 bits

Resolution: 8 states/3 bit, 0 offset

Data Range: Oto7 Operational Range:same as data range
Type: Status

Supporting informption:
PGN reference: 64935
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SPN 3376

Voltage Regulator VAr/Power Factor operating mode

State signal indicating the operating mode for the Voltage regulator VAr/Power Factor

000 - VAr/Power Factor regulation disabled
001 - Power factor regulation enabled
010 - VAr regulation enabled

011 - Reserved
100 - Reserved
101 - Reserved
110 - Reserved

111 - Not availabl
Note:

This parameter sq
output voltage by
(VAr). The gener
in SAE J1939-75

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 3377
State signal indicg

00 - Underfrequer
01 - Underfrequer
10 - Reserved

11 - Not available

Note:
Underfrequency @

generator voltage
genset. Underfre

1%

ts the mode of regulation for the voltage regulator. The voltage regulator.can regulatg
using the generator AC output voltage, the generator power factor; or’the generat
htor AC output voltage, the generator power factor, and the generator reactive power

3 bits
8 states/3 bit, 0 offset
Oto7
Status
ption:
64935

Operational Range:same’as data range

Voltage Regulator Underfrequency Compensation enabled
ting the operating mode for undeffrequency compensation.

cy compensation disabled
cy compensation enabled

ompensation is when the generator voltage is adjusted based on the generator fre
decréases as frequency decreases. A frequency decrease occurs when load is
juenecy compensation decreases the load by reducing the voltage as frequency decrs

is reached whereg

the generator AC
or reactive power
(VAr) are defined

huency. Typically
increased on the
cases until a point

the engine can accept more load. Load is applied to the engine when the volta

ge increases with

frequency.

Data Length:
Resolution:
Data Range:
Type:

2 bits

4 states/2 bit, 0 offset
Oto3

Status

Operational Range:same as data range

Supporting information:

PGN reference:

64935
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SPN 3378

State signal indicating the mode of the Voltage regulator soft start function.

overshoot by cont

Voltage Regulator Soft Start State

rolling the rate of rise of the generator output voltage at generator start up.

00 - Soft start is inactive
01 - Soft start is active

10 - Reserved
11 - Not available

Soft start controls the generator voltage

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: Oto3 Operational Range:same as data range
Type: Status

Supporting informption:

PGN reference: 64935

SPN 3379

State signal indicgting the Voltage Regulator is enabled. This parameter indicates whether the regulat

not regulating gen

00 - Not regulating
01 - Regulating vqg
10 - Reserved

11 - Not available

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 3380

Measured signal that repreSénts the generator excitation field voltage. Generator excitation field voltg

the amount of exd

Data Length:

Voltage Regulator Enabled

erator output voltage.

) voltage - unit disabled
Itage

2 bits
4 states/2 bit, 0 offset
Oto3 Qperational Range:same as data range
Status
ption:
64935

Generator Excitation Field Voltage

tation, eurrent being supplied by the voltage regulator to the generator field.

2 bytes

or is regulating or

ge is indicative of

Resolution:
Data Range:
Type:

0.05 V/bit, -1606.00 V offset
-1606.00 to 1606.75V  Operational Range:same as data range
Measured

Supporting information:

PGN reference:

64934


https://saenorm.com/api/?name=21d3a8e8924a583122fbace06cc6c65a

SAE

J1939-75 Revised JUL2006

-37 -

SPN 3381

Generator Excitation Field Current

Measured signal that represents the generator excitation field current.

Data Length: 2 bytes

Resolution: 0.05 A/bit, 0 offset

Data Range: 0to 3212.75 A Operational Range:same as data range
Type: Measured

Supporting information:

PGN reference: 64934

SPN 3382

Generator Output Voltage Bias Percentage

Measured signal that represents the voltage bias percentage of the generator output voltage being requiested by external

to the voltage reg
output voltage will

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 3383
The total reactive

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 3384

The requested av

ulator. Generator output voltage bias percentage is the amount of yeltage in perd
vary from the generator nominal setpoint.

16 bits
0.1 %/bit, -100 offset
-100 to 100 %
Measured

ption:
64934

Operational Range:-100 to 100%

Requested Generator Total AC Reactive Power

power requested to be delivered by the generator

4 bytes
1 VA/bit, -2 000 000-000"VA offset
-2 000 000 000 to +2211 081 215 VA Operational Range:same as data range
Status
ption:
61461

Requested Generator Overall Power Factor

brage-power factor of the generator.

ent the generator

Data Length:
Resolution:
Data Range:
Type:

2 bytes

1/16384 per bit, -1 offset

-1.00000 to +2.921814 Operational Range:-1 to 1
Status

Supporting information:

PGN reference:

61461
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SPN 3385

Requested Generator Overall Power Factor Lagging

The requested lead/lag status for the generator average AC power factor

00 - Leading

01 - Lagging

10 - Reserved

11 - Not available

Data Length:

or Not installed

2 bits

Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

SPN 3386
The requested av

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN reference:

5.3 Parameter

The message def
'‘Conventions for
interpreting data

4 otatca/z blt, C ufl‘oct
Oto3
Status
ption:
61461

Requested Generator Average Line-Line AC RMS Voltage
brage AC RMS voltage to be delivered by the generator.

4 bytes
1/128 V/bit, 0 offset
0to 32,899 071V
Status

ption:
61468

5roup Definitions

osition and identifyingwnused bits in these PGN definitions.

Operational Range:same as data range

Operational Range:same as data range

nitions presented in this section of this document are listed in numerical order by PG
SPN Start Position and Unuised Bits in Message Definitions' section in SAE J1939

N. Reference the
-71 for details on

PGN 61461 Requested Generator Total AC Reactive Power - RGTACRA

Contains requestgd reactive and-power factor control values

Transmission Regetition Rate: 100 ms

Data Length: 8

Extended Data P4ge: 0

Data Page: v

PDU Format: 240

PDU Specific: 21 PGN Supporting Information:

Default Priority: 3

Parameter Group Number: 61461 (OxF015)

Start Position Length Parameter Name SPN

1-4 4 bytes Requested Generator Total AC Reactive Power 3383
5-6 2 bytes Requested Generator Overall Power Factor 3384
71 2 bits Requested Generator Overall Power Factor Lagging 3385
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PGN 61468 Requested Generator Average Basic AC Quantities - RGAAC
Contains Requested Generator Average Basic AC Quantities
Transmission Repetition Rate: 100 ms
Data Length: 8
Extended Data Page: 0
Data Page: 0
PDU Format: 240
PDU Specific: 28 PGN Supporting Information:
Default Priority: 3
Parameter Group [Number: 61468 (0xF01C)
Start Position Length Parameter Name SPN
1-4 4 bytes Requested Generator Average Line-Line AC RMS Voltage 3386
PGN 64934 Voltage Regulator Excitation Status - VREP
Contains voltage fegulator parameters that pertain to the generation excitation
Transmission Regetition Rate: 100 ms
Data Length: 8
Extended Data P4dge: 0
Data Page: 0
PDU Format: 253
PDU Specific: 166 PGN Supportingdnformation:
Default Priority: 3
Parameter Group [Number: 64934 (OxFDA®B)
Start Position Length Parameter Name SPN
1-2 2 bytes Generator ExcitationEield Voltage 3380
3-4 2 bytes Generator Excitation Field Current 3381
5-6 16 bits Generator Output‘Voltage Bias Percentage 3382
PGN 64935 Voltage Regulator Operating Mode - VROM
Contains operating modes for the follewing voltage regulator functions: Unit Mode, Soft Start Mode, |Under Frequency
Mode, Operating Mode, Load Compensation Mode.
Transmission Repgetition Rate: 1 sec
Data Length: 8
Extended Data P4ge: 0
Data Page: 0
PDU Format: 253
PDU Specific: 167 PGN Supporting Information:
Default Priority: 7
Parameter Group Number: 64935 (OxFDAT)
Start Position Length Parameter Name SPN
11 3 bits Voltage Regulator Load Compensation Mode 3375
1.4 3 bits Voltage Regulator VAr/Power Factor operating mode 3376
1.7 2 bits Voltage Regulator Underfrequency Compensation enabled 3377
2.1 2 bits Voltage Regulator Soft Start State 3378
2.3 2 bits Voltage Regulator Enabled 3379
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PGN 64999 Bus #1/Utility Sync Check Status -BUSC
Transmission Repetition Rate: 100 ms
Data Length: 8
Extended Data Page: 0
Data Page: 0
PDU Format: 253
PDU Specific: 231 PGN Supporting Information:
Default Priority: 3
Parameter Group Number: 64999 (OxFDET7)
Start Position Length Parameter Name SPN
1.1 2 bits Bus #1/Utility Dead Bus 2535
1.3 2 bits Bus #1/Utility Phase Match 2531
15 2 bits Bus #1/Utility Frequency Match 2533
1.7 2 bits Bus #1/Utility Voltage Match 2532
21 2 bits Bus #1/Utility In Sync 2534
3-4 2 bytes Bus #1/Utility AC Phase Difference 2517
PGN 65000 Bus #1/Generator Sync Check Status -BGSC
Transmission Regetition Rate: 100 ms
Data Length: 8
Extended Data P4ge: 0
Data Page: 0
PDU Format: 253
PDU Specific: 232 PGN Supporting Information:
Default Priority: 3
Parameter Group [Number: 65000 (OxFDES)
Start Position Length Parameter Name SPN
1.1 2 bits Bus #1/Generator-Dead Bus 2530
1.3 2 bits Bus #1/Generator Phase Match 2526
1.5 2 bits Bus #1/Generator Frequency Match 2528
1.7 2 bits Bus #1/Generator Voltage Match 2527
2.1 2 bits Bus#1/Generator In Sync 2529
3-4 2 bytes Bus #1/Generator AC Phase Difference 2516
PGN 65001 Bus #1Phase C Basic AC Quantities -BPCAC
Transmission Regetition{Rate: 100 ms
Data Length: 8
Extended Data Page: 0
Data Page: 0
PDU Format: 253
PDU Specific: 233 PGN Supporting Information:
Default Priority: 3
Parameter Group Number: 65001 (OxFDED9)
Start Position Length Parameter Name SPN
1-2 2 bytes Bus #1 Phase CA Line-Line AC RMS Voltage 2511
3-4 2 bytes Bus #1 Phase C Line-Neutral AC RMS Voltage 2515
5-6 2 bytes Bus #1 Phase C AC Frequency 2507
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