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1. SCOPE

SAE J1939-75 Generator Sets and Industrial Applications defines the set of data parameters (SPNs) and messages
(PGNSs) for information predominantly associated with monitoring and control generators and driven equipment in electric
power generation and industrial applications. Applications using the SAE J1939-75 document may need to reference
SAE J1939-71 for the SAE J1939 parameters and messages for monitoring and controlling the power units, e.g. engines

and turbines, that

power the generators and driven industrial equipment.

2. REFERENCES

21
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2.1.1 SAE Publ
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ISO 11898-2 R

Related Pulplications
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E publications shall apply.

cations

\E International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877
or 724-776-4970 (outside USA), www.sae.orqg.

brial Control and Communications Heavy Duty Vehicle Network>- Top Level Document

bhicle Application Layer

Cations

nerican National Standards Institute, 25 West 43rd Street, New York, NY 10036-8Q
g

pad vehicles—Controller area network (CAN)—Part 1: Data link layer and physical sig

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

vise indicated, the

-606-7323 (inside

lications are provided for information purpesés only and are not a required part of this SAE Technical

02, Tel: 212-642-

haling
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3. DEFINITIONS
3.1 AC APPARENT POWER

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, an

400 Hz.  The minimum resolution for riier\l:a\ll andcontrolis 0.1 Hz

When AC frequer
guantity is require

3.3 AC KILOWA

AC Kilowatt-hour
AC Kilowatt-hour
import and export
direction at differe
different rate for “
guantity, and to ac

For a generator
continuously at 8
higher.)

3.4 AC PHASE

AC Phase Differg
voltages tested m
phases. Thisis u
to +180 degrees.

3.5 AC POWER
AC Power Factor
angle between vo
flow. A value of 1
value of 0.0 indicg

Power factor can

cy is used to represent frequency difference, such as might be used by a synchroni
.

ATT-HOUR

measures the total energy output of a generator set, or the total import/export energy (¢
could be considered a signed quantity, since reverse power would subtract (or, foi
power would cancel each other). In practice, if there is a significant amount of pows
nt times, the “positive” and “negative” flow should be accumulated separately. A util
mported” power than it pays for “exported” power. Therefore it is desirable to treat th
cumulate positive and negative kW separately.

Set, the range should be sufficient to accumulate the output of a 10 MW genera
D% capacity for 100 000 hours: 800 000 MWH"(For a utility incomer, the range m
DIFFERENCE

nce represents the phase differénce between the Bus #1 and Utility or Generat
ay be line-line or line-neutral,»and may be based on a single phase or a combinati

ver, then a signed

f a utility incomer.
a utility incomer,
er flowing in either
ty might charge a
is as an unsigned

itor set operating

ust be somewhat

br voltages. The
bn of two or more

D 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.

FACTOR

measures thetratio of real power to apparent power, sometimes approximated as
tage and cutrent for a single phase. The range is -1.0 to +1.0. Negative values indic
.0 indicatés)that all of the power flow is real power delivered to the load (i.e., a purely
tes thatino real power is delivered to the load (i.e., a purely reactive load).

be-Jeading (a capacitive load) or lagging (an inductive load). This is not indicated

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

by the sign of the

power factor, but

y aseparate flag:

3.6 AC REACTIVE POWER

In a normally operating system, the reactive power will be less than half the real power.
conditions, it is desirable to have the same range for reactive power as for real power.

In order

guantity, like real power.

to allow for fault

Reactive power is a signed
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3.7 AC REAL POWER

AC Real Power must be signed since power may flow in both directions. The range for reverse power does not need to
be as large as the range for positive power for a generator set, but this quantity might also be used to measure power
imported from a utility. In this case, a negative value for real power indicates power delivered (sold) to the utility, and
might equal the total capacity of the generator sets.

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 reso

lution for a small (20 kW) generator set is approximately 0.1 kW = 100 W.

3.8 ACRMS C|

The maximum siz
for fault current m

3.9 ACRMS V(

The maximum vo
voltage). Utility vg

3.10 DEAD BUS

Dead Bus flag in
purpose of conng
failure, the first g
generator sets ma
than a programmé
Utility synchronizs
be line-line or line
control generating

3.11 TOTAL AC
Total AC Energy i

For generator set
taken from the log

For utilities, expor
the utility to the lo

URRENT

e breaker commonly available for generator sets is 6500 A. It is desirable to'providg
Pasurement, which results in a desired range of 0 to 65 000 A.

DLTAGE

tage likely to be measured by a generator set monitoring deviceJis 33 kV (the UK
Itage may be much higher, but will be stepped down for paralleling with generator sets

dicates whether the synchronizer or sync check felay has determined that the bl
cting the utility to the bus. When standby generator sets are brought online in re
enerator set to connect to the bus must connect to a dead bus without synchroniz
1y synchronize to the first online generator.set! A dead bus is typically indicated by

d threshold, but a more sophisticated methed may be used. (The dead bus threshold
tion may be different than that used forBus #1 / Generator synchronization.) The vg
Lneutral, and may be based on a single phase or a combination of two or more phase
the flag.

ENERGY
5 the total energy exported or imported by the generator set or utility.

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

Imported

fed energy is'energy delivered by the generator set to the utility. Imported energy is e

3.12 UTILITY IN

a 10X allowance

heavy distribution

D.

s is dead for the
sponse to a utility
ing. Subsequent
h bus voltage less
used for Bus #1 /
Itages tested may
5. This is up to the

energy is energy

hergy delivered by

hd. Unlike the case with generator sets, both exported and imported energy are normal for a utility.

COMER

Any source of power that is present for which the user is not responsible for the generation of that power. This is typically
the local utility or power company, but could be other power sources, such as the power coming from a system at a
separate building.
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4. ABBREVIATIONS

A Ampere

AC Alternating Current
Hz Hertz

kWh Kilowatt hour

RMS Root Mean Square
V Voltage

VA Volt-Ampere

VAr Volt-Ampere reactive
W Watts

5. TECHNICAL

The application L
management fung

5.1 Parameters

5.1.1 General B

The Parameter ¢
Generator PGNs

input from a utility:

parameters on thg
load.
5.1.2 Generato
The Generator a
guantities. In at
phase (labeled p
average, or overa
guantities are the
symmetry with theg
and PGNs for the

REQUIREMENTS

hyer provides a means for application processes to access the OSI environment. T
tions and generally useful mechanisms to support applications.

and Parameter Group Introduction

arameter Grouping

broups are organized according to Generator, Utility,»and Bus related parameterf
fdescribe the generator output: voltage, current, frequeney, and power. The Utility H
also voltage, current, frequency, and power. The Bus PGNs describe the voltag
b bus, which is a point where multiple generator sets and utilities can be paralleled t
and Utility Parameters and Parameter Groups

nd Utility related PGNs are further.'0rganized according to Total and Per-Phase
hree-phase power system, the valtage, current, and power can be measured indep
nase A, phase B, and phase.C).” These per-phase values can then be combined
only values available. Fregquency parameter information is in the per-phase PGN{
total PGNs, and to support independent frequency measurements on the individual p

Generator and Utility.parameters are summarized in Table 1 through Table 4.

TABLE - SPN SUMMARY FOR GENERATOR PARAMETERS

his layer contains

guantities. The
GNs describe the
b and some other
pgether to drive a

elated parameter
endently for each
to form total (or

[) quantities. For some generator configurations, the per-phase values are not meaningful, and the total

in order to keep
hases. The SPNs

Generator Reference
\C Quantities Type Phase A PhaseB PhaseC Total Average
Real Powe SPN 2453 2454 2455 2452 -
Apparent Ppwer SPN 2461 2462 2463 2460 -
Reactive Power SPN 2457 2458 2459 2456 -
Power Factor SPN 2465 2466 2467 2464 -
Power Factor Lagging SPN 2519 2520 2521 2518 -
Line-to-Line AC RMS Voltage SPN 2441 2442 2443 - 2440
Line-to-Neutral AC RMS Voltage SPN 2445 2446 2447 - 2444
AC RMS Current SPN 2449 2450 2451 - 2448
AC Frequency SPN 2437 2438 2439 - 2436
KWh Import SPN - - - 2469 -
KWh Export SPN - - - 2468 -
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TABLE 2 - PGN SUMMARY FOR GENERATOR PARAMETERS
Generator Reference
AC Quantities Type Phase A PhaseB PhaseC Total Average
Real Power PGN 65026 65023 65020 65029 -
Apparent Power PGN 65026 65023 65020 65029 -
Reactive Power PGN 65025 65022 65019 65028 -
Power Factor PGN 65025 65022 65019 65028 -
Power Factor Lagging PGN 65025 65022 65019 65028 -
Line-to-Line AC RMS Voltage PGN 65027 65024 65021 - 65030
Line-to-Nedtral AC RMS Voltage PGN 65027 65024 65021 - 65030
AC RMS Ctl:rrent PGN 65027 65024 65021 - 65030
AC Frequency PGN 65027 65024 65021 - 65030
KWh Impor PGN - - - 65018 -
KWh Export PGN - - - 65018 -
TABLE 3 - SPN SUMMARY FOR UTILITY PARAMETERS
Utility Reference
\C Quantities Type Phase A Phase BX Phase C Total Average
Real Powel SPN 2487 2488 2489 2486 -
Apparent Ppwer SPN 2495 2496 2497 2494 -
Reactive Power SPN 2491 2492 2493 2490 -
Power Factpr SPN 2499 2500 2501 2498 -
Power Factpr Lagging SPN 2553 2554 2555 2552 -
Line-to-Ling AC RMS Voltage SPN 2475 2476 2477 - 2474
Line-to-Nedtral AC RMS Voltage SPN 2479 2480 2481 - 2478
AC RMS Clirrent SPN 2483 2484 2485 - 2482
AC Frequexcy SPN 2471 2472 2473 - 2470
KWh Impor SPN - - - 2503 -
KWh Export SPN - - - 2502 -
TABLE%4-"PGN SUMMARY FOR UTILITY PARAMETERS
Utility Reference
AC Quantities Type Phase A PhaseB PhaseC Total Average
Real Powel PGN 65013 65010 65007 65016 -
Apparent Ppwer PGN 65013 65010 65007 65016 -
Reactive Power. PGN 65012 65009 65006 65015 -
Power Factpf PGN 65012 65009 65006 65015 -
Power Factor Lagging PGN 65012 65009 65006 65015 -
Line-to-Line AC RMS Voltage PGN 65014 65011 65008 - 65017
Line-to-Neutral AC RMS Voltage PGN 65014 65011 65008 - 65017
AC RMS Current PGN 65014 65011 65008 - 65017
AC Frequency PGN 65014 65011 65008 - 65017
KWh Import PGN - - - 65005 -
KWh Export PGN - - - 65005 -
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5.1.3

Bus Parameter Groups

All bus PGNs are called “Bus #1...” to allow for multiple busses in a system. It is expected that future PGNs for other
busses would be identical to the Bus #1 PGNs. The SPNs and PGNs for the Bus parameters are summarized in Table 5

and Table 6.
TABLE 5 - SPN SUMMARY FOR BUS #1 PARAMETERS
Bus #1 Reference
AC Quantities Type Phase A PhaseB PhaseC Average
Line-ta=Line AC RMS \/nltf-\gp SPN 2509 2510 2511 2508
Line-fo-Neutral AC RMS Voltage SPN 2513 2514 2515 25[12
AC Ffequency SPN 2505 2506 2507 25p4
TABLE 6 - PGN SUMMARY FOR BUS #1 PARAMETERS
Bus #1 Reference
AC Quantities Type Phase A Phase B_OPhase C  Avelage
Line-fo-Line AC RMS Voltage PGN 65003 65002 65001 65004
Line-{fo-Neutral AC RMS Voltage PGN 65003 65002 65001 65004
AC Ffequency PGN 65003 65002 65001 65004

Multiple gensets,
voltage and frequ
depending on wh
they are connectq
sensed between

and L, it will shov
reason, Bus #1 G
defined.

5.1.4 Synchron

The synchronizat
PGNs contain par
the generator set
Phase Match, In

Utility and the Generator are summarized in Table 7 and Table 8.

loads, and possibly a utility may be connected tola“bus at any time. Ignoring re
ency will be constant at all points on the bus. “TFhe current and power, on the oth
bre the sensing is done. Consider the examplélof two gensets G1 and G2, and one
d on the bus in the configuration G1 ---- L -4% G2, so L is between the gensets. If
51 and L, it will show the current and power delivered by G1. If the bus current is se
the current and power delivered by G2;* These two quantities may be completely
urrent is not included in the Bus #1,Basic AC Quantities, and no Bus #1 power P

zation Parameter Groups
on PGNs are organized according to synchronization of Bus #1 to a generator sef
pmeters that would be-generated by, or perhaps used by, a synchronizer or sync ched

or utility to Bus #1.\ These parameters include AC Phase Difference, Voltage Match,
Sync, and Dead Bus flag. The SPNs and PGNSs for the Synchronization parameters|

JABLE 7 - SPN SUMMARY FOR SYNCHRONIZATION PARAMETERS

bistive losses, the
er hand, will vary
load L. Suppose
the bus current is
nsed between G2
different. For this
GNs are currently

or utility. These
k relay to connect
Frequency Match,
for Bus #1 to the

Synchronization Reference Bus #1 Bus #1
Quantities Type to Utility to Generator
Frequency Match SPN 2533 2528
Voltage Match SPN 2532 2527
Phase Match SPN 2531 2526
Phase Difference SPN 2517 2516
Utility in Sync SPN 2534 2529
Dead Bus SPN 2535 2530
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TABLE 8 - PGN SUMMARY FOR SYNCHRONIZATION PARAMETERS

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

Frequency Match PGN 64999 65000
Voltage Match PGN 64999 65000
Phase Match PGN 64999 65000
Phase Difference PGN 64999 65000
Utility in Sync PGN 64999 65000
Dead Bus PGN 64999 65000

5.2 Parameter (SPN) Definitions

The parameter definitions presented in this section of this document are listed in numerical ordepby SP)

SPN 2436

Generator Average AC Frequency

Average AC frequency measured at the generator output.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2437

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

65030

Generator Phase A AC Frequency

AC frequency measured at the generator phase A autput.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2438

Data Length:
Resolution:

Data Range:

Type:

Supporting information:
PGN Reference:

2 bytes

1/128 Hz/bit, 0 offset
0 to 501.992 1875 Hz
Measured

65027

Generator Phase B AC Frequency

Operational Range:same as data rang

1”2

Operational Range:same as data rang

\1%

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

65024

Operational Range:same as data range

z=
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SPN 2439

Generator Phase C AC Frequency

AC frequency measured at the generator phase C output.

Data Length:
Resolution:
Data Range:

Type:

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

Supporting information:

PGN Reference:

SPN 2440
Average Line to L

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2441
Line to Line RMS

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2442
Line to Line RMS

Data Length:
Resolution:
Data Range:

Type:

65021

Operational Range:same as data range

Generator Average Line-Line AC RMS Voltage

ne RMS voltage measured at the generator output.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts
Measured

ation:
65030

Generator Phase AB Line-Line AC RMS Voltage

voltage measured at the generator phase AB output.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts
Measured

ation:
65027

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

2 bytes

Operational Range:same as data rang

Operational Range:same as data rang

\1%

\1%

1 \/bit -0 offset
0 to 64 255 Volts
Measured

Supporting information:

PGN Reference:

65024

Operational Range:same as data range

Page 10 of 60
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SPN 2443

Line to Line RMS

Data Length:

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

2 bytes

Resolution: 1 V/bit, O offset

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

Supporting information:

PGN Reference: 65021

SPN 2444
The average Line

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2445
Line to Neutral RN

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2446
Line to Neutral RN

Data Length:

Generator Average Line-Neutral AC RMS Voltage

to Neutral AC RMS voltage measured at the Generator output.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts
Measured

ation:
65030

Generator Phase A Line-Neutral AC RMS Vattage

1S voltage measured at the generator phase A output.

2 bytes

1 V/bit, 0 offset
0 to 64 255 Volts
Measured

ation:

65027

Generator<Rhase B Line-Neutral AC RMS Voltage
1S voltage-measured at the generator phase B output.

2 bytes

Operational Range:same as data rang

Operational Range:same as data rang

\1%

\1%

Resolution:
Data Range:

Type:

1 \/bit -0 offset
0 to 64 255 Volts
Measured

Supporting information:

PGN Reference:

65024

Operational Range:same as data range
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SPN 2447

Generator Phase C Line-Neutral AC RMS Voltage

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

Data Length:

2 bytes

Resolution: 1 V/bit, O offset

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

Supporting information:

PGN Reference: 65021

SPN 2448

Generator Average AC RMS Current

Average RMS curfent measured at the generator output.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2449

2 bytes

1 A/bit, 0 offset

0 to 64 255 Amps
Measured

65030

Generator Phase A AC RMS Current

RMS current meagured at the generator phase A output.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2450

2 bytes

1 A/bit, 0 offset

0 to 64 255 Amps
Measured

65027

GeneratorRhrase B AC RMS Current

RMS current meagured at the’generator phase B output.

Data Length:

2 bytes

\1%

Operational Range:same as data rang

Operational Range:same as data rang

\1%

Resolution:
Data Range:
Type:
Supporting information:
PGN Reference:

1 A/bit-0 offset
0 to 64 255 Amps
Measured

65024

Operational Range:same as data range
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SPN 2451

Generator Phase C AC RMS Current

RMS current measured at the generator phase C 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: 65021

SPN 2452
Total real power d

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2453
The real power dg

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2454
The real power dg

Data Length:

ation:

ation:

Resolution:

Generator Total Real Power

elivered by the generator.

4 bytes

1 W/bit, -2 000 000 000 Watts offset
-2 000 000 000 to +2 211 081 215 W
Measured

65029

Generator Phase A Real Power

livered by phase A of the generator.

4 bytes

1 Wi/bit, -2 000 000 000 Watts offset
-2 000 000 000 to +2 211081 215 W
Measured

65026

GeneratorRhrase B Real Power

livered_by-phase B of the generator.

4 bytes

\1%

Operational Range:same as data rang

Operational Range:same as data rang

\1%

Data Range:
Type:

Supporting information:

PGN Reference:

1 \W/bit -2 000000000 \Wattsoffset
-2 000 000 000 to +2 211 081 215 W
Measured

65023

Operational Range:same as data range
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SPN 2455 Generator Phase C Real Power

The real power delivered by phase C of the generator.

Data Length: 4 bytes

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

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

Supporting information:

PGN Reference: 65020

SPN 2456 Generator Total Reactive Power

The total reactive power delivered by 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 Rahge:same as data rangée
Type: Measured

Supporting informption:

PGN Reference: 65028

SPN 2457 Generator Phase A Reactive Power

The reactive powgr delivered by phase A 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 2117081 215 VAr Operational Range:same as data rangée
Type: Measured

Supporting informption:

PGN Reference: 65025

SPN 2458 Generator<Rhase B Reactive Power

The reactive powgr delivered-by phase B of the generator

Data Length: 4 bytes

Resolution: 1\ Ar/bit -2 000 000 000\ Ar 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
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SPN 2459 Generator Phase C Reactive Power

The reactive power delivered by phase C of the generator

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

ation:

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

-2 000 000 000 to +2 211 081 215 VAr

Measured

65019

Operational Range:same as data range

SPN 2460
The total apparen

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2461
The apparent pow

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2462
The apparent pow

Data Length:

ation:

ation:

Resolution:

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 +2 211 081 215 VA
Measured

65029

Generator Phase A Apparent Power

er delivered by phase A of the generator.

4 bytes

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

-2 000 000 000 to +2 211081 215 VA
Measured

65026

Generator<Rhase B Apparent Power

er delivered by phase B of the generator.

4 bytes

Operational Range:same as data rang

Operational Range:same as data rang

\1%

\1%

Data Range:
Type:

Supporting information:

PGN Reference:

1\ A/bit -2 000000000 VA offset
-2 000 000 000 to +2 211 081 215 VA
Measured

65023

Operational Range:same as data range
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SPN 2463

Generator Phase C Apparent Power

The apparent power delivered by phase C 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
Measured

65020

Operational Range:same as data range

SPN 2464

Generator Overall Power Factor

The average power factor of the generator.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2465
The power factor

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2466
The power factor

Data Length:
Resolution:

2 bytes

1/16384 per bit, -1 offset
-1.00000 to +2.921 814
Measured

65028

Generator Phase A Power Factor

bf phase A of the generator.

2 bytes

1/16384 per bit, -1 offset
-1.00000 to +2.921 814
Measured

65025

Generator<Rhrase B Power Factor

bf phases'B/of the generator.

2 bytes

Operational Range:-1to +1

Operational Range:-1 to +1

Data Range:

Type:

Supporting information:
PGN Reference:

1/16384 perbit—-1 offset
-1.00000 to +2.921 814
Measured

65022

Operational Range:-1 to +1
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SPN 2467 Generator Phase C Power Factor

The power factor of phases C of the generator.

Data Length: 2 bytes

Resolution: 1/16384 per bit, -1 offset

Data Range: -1.00000 to +2.921 814 Operational Range:-1 to +1
Type: Measured

Supporting information:

PGN Reference: 65019

SPN 2468 Generator Total kW Hours Export

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

Data Length: 4 bytes

Resolution: 1 kWh/bit, O offset

Data Range: 0to 4211 081 215 kWh Operational Range:same as data rangé¢
Type: Measured

Supporting informption:

PGN Reference: 65018

SPN 2469 Generator Total kW Hours Import

The total kilowatt-hours that have been imported by the generator.

Data Length: 4 bytes

Resolution: 1 kWh/bit, O offset

Data Range: 0to 4211 081 215 kWh Operational Range:same as data rang¢
Type: Measured

Supporting informption:

PGN Reference: 65018

SPN 2470 Utility Average AC Frequency

Average AC frequency measured at the utility incomer.

Data Length: 2 bytes

Resolution: 1/428 Hz/bit-O-offset

Data Range: 0to 501.992 1875 Hz Operational Range:same as data range
Type: Measured

Supporting information:
PGN Reference: 65017
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SPN 2471

AC frequency measured at the utility incomer phase A.

Data Length:

Utility Phase A AC Frequency

2 bytes

Resolution: 1/128 Hz/bit, O offset

Data Range: 0 to 501.992 1875 Hz Operational Range:same as data range
Type: Measured

Supporting information:

PGN Reference: 65014

SPN 2472

AC frequency measured at the utility incomer phase B.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2473

AC frequency measured at the utility incomer phase C.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2474

Utility Phase B AC Frequency

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

65011

Utility Phase C AC Frequency

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

65008

Operational Range:same as data rang

Operational Range:same as data rang

Utility Average Line-Line AC RMS Voltage

Average Line to LIne RMSweltage measured at the utility incomer.

Data Length:

2 bytes

\1%

\1%

Resolution:
Data Range:
Type:
Supporting information:
PGN Reference:

1 \/bit -0 offset
0 to 64 255 Volts
Measured

65017

Operational Range:same as data range
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SPN 2475

Utility Phase AB Line-Line AC RMS Voltage

Line to Line RMS voltage measured at the utility incomer phase AB.

Data Length:
Resolution:
Data Range:

Type:

2 bytes

1 V/bit, 0 offset
0 to 64 255 Volts
Measured

Supporting information:

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:

Supporting inform
PGN Reference:

SPN 2478
The average Line

Data Length:
Resolution:
Data Range:

Type:

65014

Operational Range:same as data range

Utility Phase BC Line-Line AC RMS Voltage

voltage measured at the utility incomer phase BC.

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts
Measured

ation:
65011

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

2 bytes
1 V/bit, 0 offset
0 to 64 255 Volts
Measured

ation:
65008

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

2 bytes

Operational Range:same as data rang

Operational Range:same as data rang

\1%

\1%

1 \/bit -0 offset
0 to 64 255 Volts
Measured

Supporting information:

PGN Reference:

65017

Operational Range:same as data range
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SPN 2479 Utility Phase A Line-Neutral AC RMS Voltage

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

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

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

Supporting information:

PGN Reference: 65014

SPN 2480 Utility Phase B Line-Neutral AC RMS Voltage

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

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

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

Supporting informption:

PGN Reference: 65011

SPN 2481 Utility Phase C Line-Neutral AC RMS Voltage

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

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

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

Supporting informption:

PGN Reference: 65008

SPN 2482 Utility Average AC RMS Current

Average RMS curfent measured at the utility incomer.

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: 65017
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SPN 2483

Utility Phase A AC RMS Current

RMS current measured at the utility incomer phase A.

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: 65014

SPN 2484

RMS current mea

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2485
RMS current mea

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2486
Total real power d

Data Length:

ation:

ation:

Utility Phase B AC RMS Current

sured at the utility incomer phase B.

2 bytes

1 A/bit, 0 offset

0 to 64 255 Amps
Measured

65011

Utility Phase C AC RMS Current

sured at the utility incomer phase C.

2 bytes

1 A/bit, 0 offset

0 to 64 255 Amps
Measured

65008

Utility Total-Real Power

eliveredby-the utility incomer.

4 bytes

\1%

Operational Range:same as data rang

Operational Range:same as data rang

\1%

Resolution:
Data Range:

Type:

Supporting information:

PGN Reference:

1 \W/bit -2 000000000 \Wattsoffset
-2 000 000 000 to +2 211 081 215 W
Measured

65016

Operational Range:same as data range
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SPN 2487 Utility Phase A Real Power

The real power delivered by phase A of the utility incomer.

Data Length: 4 bytes

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

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

Supporting information:

PGN Reference: 65013

SPN 2488 Utility Phase B Real Power

The real power dglivered by phase B of 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 215W  Operational Rahge:same as data rangée
Type: Measured

Supporting informption:

PGN Reference: 65010

SPN 2489 Utility Phase C Real Power

The real power ddlivered by phase C of the utility incomer.

Data Length: 4 bytes

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

Data Range: -2 000 000 000 to +2 2117081 215W  Operational Range:same as data rangée
Type: Measured

Supporting informption:

PGN Reference: 65007

SPN 2490 Utility Total-Reactive Power

The total reactive power delivered by the utility incomer

Data Length: 4 bytes

Resolution: 1\ Ar/bit -2 000 000 000\ Ar 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: 65015
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SPN 2491 Utility Phase A Reactive Power

The reactive power delivered by phase A of the utility incomer

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: 65012

SPN 2492 Utility Phase B Reactive Power

The reactive powgr delivered by phase B of the utility incomer

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 Rahge:same as data rangée
Type: Measured

Supporting informption:

PGN Reference: 65009

SPN 2493 Utility Phase C Reactive Power

The reactive powgr delivered by phase C of the utility incomer

Data Length: 4 bytes

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

Data Range: -2 000 000 000 to +2 2117081 215 VAr Operational Range:same as data rangée
Type: Measured

Supporting informption:

PGN Reference: 65006

SPN 2494 Utility Total-Apparent Power

The total apparent power delivered by the utility incomer.

Data Length: 4 bytes

Resolution: 1\ A/bit -2 000000 000 VA offset

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

Supporting information:
PGN Reference: 65016
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SPN 2495

The apparent power delivered by phase A of the utility incomer.

Data Length:
Resolution:
Data Range:

Type:

Utility Phase A Apparent Power

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
Measured

65013

Operational Range:same as data range

SPN 2496
The apparent pow

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2497
The apparent pow

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2498
The average powg

Data Length:

ation:

ation:

Resolution:

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 +2 211 081 215 VA
Measured

65010

Utility Phase C Apparent Power

er delivered by phase C of the utility incomer.

4 bytes

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

-2 000 000 000 to +2 211081 215 VA
Measured

65007

Utility Overall Power Factor

pr factor ‘of-the utility incomer.

2 bytes

\1%

Operational Range:same as data rang

Operational Range:same as data rang

\1%

Data Range:
Type:

Supporting information:

PGN Reference:

1/16384 perbit—-1 offset
-1.00000 to +2.921 814
Measured

65015

Operational Range:same as data range
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SPN 2499

Utility Phase A Power Factor

The power factor of phase A of the utility incomer.

Data Length:
Resolution:
Data Range:
Type:
Supporting information:
PGN Reference:

2 bytes

1/16384 per bit, -1 offset
-1.00000 to +2.921 814
Measured

65012

Operational Range:same as data range

SPN 2500

Utility Phase B Power Factor

The power factor pf phases B of the utility incomer.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2501

2 bytes

1/16384 per bit, -1 offset
-1.00000 to +2.921 814
Measured

65009

Utility Phase C Power Factor

The power factor pf phases C of the utility incomer.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2502

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

Data Length:

2 bytes

1/16384 per bit, -1 offset
-1.00000 to +2.921 814
Measured

65006

Utility TotalkW Hours Export

4 bytes

\1%

Operational Range:same as data rang

Operational Range:same as data rang

\1%

Resolution:
Data Range:
Type:
Supporting information:
PGN Reference:

1 k\Whibit_ O offset
0to 4 211 081 215 kwh
Measured

65005

Operational Range:same as data range
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SPN 2503

Utility Total kW Hours Import

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

Data Length:
Resolution:
Data Range:
Type:
Supporting information:
PGN Reference:

4 bytes

1 kWh/bit, 0 offset

0to 4 211 081 215 kWh
Measured

65005

Operational Range:same as data range

SPN 2504

Bus #1 Average AC Frequency

Average AC frequency measured at bus #1.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2505

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

65004

Bus #1 Phase A AC Frequency

AC frequency measured at bus #1 phase A.

Data Length:
Resolution:
Data Range:
Type:
Supporting informption:
PGN Reference:

SPN 2506

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

65003

Bus #1 Phase B AC Frequency

AC frequency measured at.bus #1 phase B.

Data Length:

2 bytes

\1%

Operational Range:same as data rang

Operational Range:same as data rang

\1%

Resolution:
Data Range:
Type:
Supporting information:
PGN Reference:

1/428 Hz/bit_ 0 offset
0 to 501.992 1875 Hz
Measured

65002

Operational Range:same as data range
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SPN 2507

Bus #1 Phase C AC Frequency

AC frequency measured at bus #1 phase C.

Data Length:
Resolution:
Data Range:

Type:

2 bytes

1/128 Hz/bit, 0 offset
0to 501.992 1875 Hz
Measured

Supporting information:

PGN Reference:

SPN 2508
Average Line to L

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2509
Line to Line RMS

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2510
Line to Line RMS

Data Length:
Resolution:
Data Range:

Type:

65001

Operational Range:same as data range

Bus #1 Average Line-Line AC RMS Voltage

ne RMS voltage measured at bus #1.

2 bytes
1 V/bit, 0 offset

0 to 64 255 Volts Operational Range:same as data rang

Measured
ation:
65004

Bus #1 Phase AB Line-Line AC RMS Voltage

voltage measured at bus #1 phase AB.

2 bytes
1 V/bit, 0 offset

0 to 64 255 Volts Operational Range:same as data rang

Measured
ation:
65003

Bus #1 Phase BC Line-Line AC RMS Voltage
voltage measured at bus #1 phase BC.

2 bytes

\1%

\1%

1 \//bit O offset

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

Measured

Supporting information:

PGN Reference:

65002
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SPN 2511

Line to Line RMS

Bus #1 Phase CA Line-Line AC RMS Voltage

voltage measured at bus #1 phase CA.

Data Length: 2 bytes

Resolution: 1 V/bit, O offset

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

Supporting information:

PGN Reference: 65001

SPN 2512
The average Line

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2513
Line to Neutral RN

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2514
Line to Neutral RN

Data Length:

Bus #1 Average Line-Neutral AC RMS Voltage

to Neutral AC RMS voltage measured at bus #1.

2 bytes
1 V/bit, 0 offset

Measured
ation:
65004

Bus #1 Phase A Line-Neutral AC RMS Voltage

1S voltage measured at bus #1 phase A.

2 bytes
1 V/bit, 0 offset

Measured
ation:
65003

Bus #1 Phasée B Line-Neutral AC RMS Voltage
1S voltage-measured at bus #1 phase B.

2 bytes

0 to 64 255 Volts Operational Range:same as data rang

0 to 64 255 Volts Operational Range:same as data rang

\1%

\1%

Resolution:
Data Range:

Type:

1 \//bit O offset

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

Measured

Supporting information:

PGN Reference:

65002
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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, O offset

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

Supporting information:

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 Operational Range:same as data rang¢
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: 1/128 deg/bit, -200 deg offset

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

Supporting informpation:

PGN Reference: 64999

SPN 2518 Generator Overall Power Factor Lagging

Lead/lag status fof generator average power factor.

00 Leading

01 Lagging

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN Reference: 65028
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SPN 2519
Lead/lag status fo
00 Leading

01 Lagging
10 Error

Generator Phase A Power Factor Lagging

r generator phase A power factor.

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4statesi2bit—O-offset

Data Range: 0to3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN Reference: 65025

SPN 2520
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 2521
Lead/lag status fo

00 Leading

01 Lagging

10 Error

11 Not Available g

Generator Phase B Power Factor Lagging

I generator phase B power factor.

r Not Installed

2 bits
4 states/2 bit, 0 offset
Oto3
Measured
ation:
65022

Operational Range:same as data rang

1”2

Generator Phase€‘Power Factor Lagging

I generator phase-C power factor.

rNof Installed

Data Length:
Resolution:
Data Range:

Type:

2 bits

4 states/2 bit, 0 offset
Oto3

Measured

Operational Range:same as data range

Supporting information:

PGN Reference:

65019
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SPN 2522 Utility Overall Power Factor Lagging
Lead/lag status for utility incomer average power factor.

00 Leading

01 Lagging

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: A-states’2 blt, Ooffset

Data Range: 0to3 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 incomer phase A power factor.

00 Leading
01 Lagging
10 Error

11 Not Available gr Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data rangé¢
Type: Measured

Supporting informption:

PGN Reference: 65012

SPN 2524 Utility Phase B Pewer Factor Lagging

Lead/lag status fof utility incomeryphase B power factor.

00 Leading
01 Lagging
10 Error

11 Not Available gqrdNet Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: O0to3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN Reference: 65009
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SPN 2525

Utility Phase C Power Factor Lagging

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

00 Leading
01 Lagging
10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: A-states’2 blt, Ooffset

Data Range: 0to3 Operational Range:same as data range
Type: Measured

Supporting informption:

PGN Reference: 65006

SPN 2526

Bus #1/Generator Phase Match

Indicator of whether phase difference between Bus #1 and Generator is adequate for paralleling. This indicator will be
based on the megsured AC phase difference qualified using parameters suchras Phase Tolerance and Dwell Time.

00 Phases do not|match

01 Phases match
10 Error

11 Not Available gr Not Installed

Data Length:
Resolution:
Data Range:
Type:

Supporting informption:

PGN Reference:

SPN 2527

2 bits

4 states/2 bit, 0 offset
Oto3

Measured

Operational Range:same as data rang

\1%

65000

Bus #1/Generator’'Voltage Match

Indicator of whetfer voltage difference between Bus #1 and Generator is adequate for paralleling. Th(s indicator will be

based on the megsured AC(Voltages qualified using parameters such as Voltage Tolerance.

00 Voltages do ndt match

01 Voltages matcl|1

10 Error

11 Not Available or Not Installed

Data Length:
Resolution:
Data Range:

Type:

2 bits

4 states/2 bit, 0 offset
Oto3

Measured

Operational Range:same as data range

Supporting information:

PGN Reference:

65000
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SPN 2528 Bus #1/Generator Frequency Match

Indicator of whether frequency difference between Bus #1 and Generator 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: 0to3 Operational Range:same as data rang¢
Type: Measured

Supporting informption:

PGN Reference: 65000

SPN 2529 Bus #1/Generator In Sync

Indicator of whetmer Bus #1 and Generator are properly synchronized for paralleling. This indicator|will be based on
parameters such @s 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 rang¢
Type: Measured

Supporting informption:

PGN Reference: 65000

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 Vpltagedand 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: 0to3 Operational Range:same as data range
Type: Measured

Supporting information:
PGN Reference: 65000
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SPN 2531

Bus #1/Utility Phase Match

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

00 Phases do not
01 Phases match
10 Error

match

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data rang
Type: Measured

Supporting informption:

PGN Reference: 64999

SPN 2532

Indicator of wheth
on the measured

00 Voltages do ng

01 Voltages match

10 Error
11 Not Available d

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 2533

Indicator of whetl
based on the mesg
Dwell Time.

Bus #1/Utility Voltage Match

er voltage difference between Bus #1 and Utility is adequate for paralleling. This indid
\C voltages qualified using parameters such as Voltage‘Tolerance.

t match

r Not Installed

2 bits

4 states/2 bit, 0 offset
Oto3

Measured

Operational Range:same as data rang

ation:
64999

Bus #1/Utility Frequency Match

er frequency difference between Bus #1 and Utility is adequate for paralleling. Thi
sured, A€ -frequencies qualified using parameters such as Frequency Tolerance, Pha

1”2

ator will be based

\1%

5 indicator will be
se Tolerance, and

00 Frequencies d
01 Frequencies m
10 Error

not-match
atch

11 Not Available or Not Installed

Data Length:
Resolution:
Data Range:

Type:

2 bits

4 states/2 bit, 0 offset
Oto3

Measured

Supporting information:

PGN Reference:

64999

Operational Range:same as data range
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SPN 2534 Bus #1/Utility In Sync

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

00 Not synchronized

01 Synchronized

10 Error

11 Not Available or Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data rang¢
Type: Measured

Supporting informption:

PGN Reference: 64999

SPN 2535 Bus #1/Utility Dead Bus

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

00 Bus is not deagl
01 Bus is dead
10 Error

11 Not Available gr Not Installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data rang¢
Type: Measured

Supporting informption:

PGN Reference: 64999

SPN 3375 Voltage Regulator Load Compensation Mode

State signal indidating 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 droopcompensationenabted
010 - IR line drop compensation enabled
011 - Reserved

100 - Reserved

101 - Reserved

110 - Reserved

111 - Not available
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Notes:

Voltage droop compensation is used to minimize the amount of reactive current that flows between generators when they
are parallelled together. Excessive reactive current will result in the eventual failure of the generator exciter.

IR line compensation increases the generator output voltage as the load increases so the voltage measured at the load
will remain constant. 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

SPN 3376 Voltage Regulator VAr/Power Factor Operating Mode

State signal indicgting the operating mode for the Voltage regulator VAr/Power Facter

000 - VAr/Power Kactor regulation disabled
001 - Power factof regulation enabled

010 - VAr regulatipn enabled

011 - Reserved
100 - Reserved
101 - Reserved
110 - Reserved
111 - Not availabl

D

Note:

This parameter sqts the mode of regulation for the voltage regulator. The voltage regulator can regulate
output voltage by| using the generator AC output *veltage, the generator power factor, or the generat
(VAr). The genergtor AC output voltage, the generator power factor, and the generator reactive power (

SAE J1939-75

Data Length: 3 bits

Resolution: 8 states/3 bit, O offset
Data Range: Oto7

Type: Status

Supporting informption:

PGN Reference: 64935

SPN 3377 X altaaao aoulatar lindarfraniianaoy Camnancatian Cn
v ot g Tttt O oot CO ottty S oOmp oot o1

Operational Range:same as data rang

the generator AC
or reactive power
Ar) are defined in

1”2

State signal indicating the operating mode for underfrequency compensation.

00 - Underfrequency compensation disabled
01 - Underfrequency compensation enabled
10 - Reserved

11 - Not available
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Note:

Underfrequency compensation is when the generator voltage is adjusted based on the generator frequency. Typically
generator voltage decreases as frequency decreases. A frequency decrease occurs when load is increased on the
genset. Underfrequency compensation decreases the load by reducing the voltage as frequency decreases until a point
is reached where the engine can accept more load. Load is applied to the engine when the voltage increases with
frequency.

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data range
Type: Status

Supporting informption:

PGN Reference: 64935

SPN 3378 Voltage Regulator Soft Start State

State signal indicpting the mode of the Voltage regulator soft start function. Soft start controls the |generator voltage
overshoot by contfolling the rate of rise of the generator output voltage at generator start-ap.

00 - Soft start is irffactive
01 - Soft start is agtive
10 - Reserved

11 - Not available

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to 3 Operational Range:same as data rang¢
Type: Status

Supporting informpation:

PGN Reference: 64935

SPN 3379 Voltage Regulator Enabled

State signal indicating the Voltage Regulator is enabled. This parameter indicates whether the regulafor is regulating or
not regulating generator output voltage:

00 - Not regulating voltage - unit-disabled
01 - Regulating vqltage

10 - Reserved

11 - Not available

Data Length: 2-bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data range
Type: Status

Supporting information:
PGN Reference: 64935
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SPN 3380

Generator Excitation Field Voltage

Measured signal that represents the generator excitation field voltage. Generator excitation field voltage is indicative of

the amount of exc

Data Length:

itation current being supplied by the voltage regulator to the generator field.

2 bytes

Resolution: 0.05 V/bit, -1606.00 V offset

Data Range: -1606.00 to 1606.75 V Operational Range:same as data range
Type: Measured

Supporting information:

PGN Reference: 64934

SPN 3381
Measured signal t

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3382

Generator Excitation Field Current
hat represents the generator excitation field current.

2 bytes
0.05 A/hit, 0 offset
0to 3212.75 A
Measured

ation:
64934

Generator Output Voltage Bias Percentage

Operational Range:same as data rang

\1%

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

to the voltage reg
output voltage will

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3383

ulator.
vary from the generator nominal.s€tpoint.

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

ation:
64934

Operational Range:-100 to 100%

Requested Generator Total AC Reactive Power

The total reactive

ower requested to be delivered by the generator

Generator output voltage bias percentage is the amount of voltage in perg

ent the generator

Data Length:
Resolution:
Data Range:

Type:

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

Status

Supporting information:

PGN Reference:

61461
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SPN 3384 Requested Generator Overall Power Factor

The requested average power factor of the generator.

Data Length: 2 bytes

Resolution: 1/16384 per bit, -1 offset

Data Range: -1.00000 to +2.921 814 Operational Range:-1to 1
Type: Status

Supporting information:

PGN Reference: 61461

SPN 3385 Requested Generator Overall Power Factor Lagging

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

00 - Leading
01 - Lagging
10 - Reserved
11 - Not available|or Not installed

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data rangé¢
Type: Status

Supporting informption:

PGN Reference: 61461

SPN 3386 Requested Generator Averag€ Line-Line AC RMS Voltage

The requested average AC RMS voltage to be delivered by the generator.

Data Length: 4 bytes

Resolution: 1/128 V/bit, @ offset

Data Range: 0to0 32899071V Operational Range:same as data rang¢
Type: Status

Supporting informption:

PGN Reference: 631468

SPN 3542 Requested Engine Control Mode

This parameter is used to request a change to the engine control mode. This is a status parameter.

Bit state 0000 = Normal Engine Shutdown

Bit state 0001 = Rapid Engine Shutdown

Bit state 0010 = Emergency Engine Shutdown

Bit state 0011 = Normal Engine Start

Bit state 0100 = Rapid Engine Start

Bit states 0101-1101 = available for SAE assignment
Bit state 1110 = Reserved

Bit state 1111 = Don't Care / Take No Action
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Normal Engine Shutdown — Used to request that the engine control system shut down the engine, using the normal
shutdown sequence for the engine. The shutdown sequence might include cool down or other intermediate states that
delay stopping the engine.

Rapid Engine Shutdown — Used to request that the engine control system shut down the engine, using an abbreviated
shutdown sequence for the engine. The intent is that the rapid engine shutdown take less time than a normal engine
shutdown, but the specific shutdown sequence will depend on the configuration of the engine control system.

Emergency Engine Shutdown — Used to request that the engine control system shut down the engine, using the
emergency shutdown sequence for the engine. The intent is to shut down the engine in the fastest possible manner,

using all mechanisms avallable All mtermedlate states that delay stopplng the englne must be sklpped for an emergency

engine shutdown
activated for an e

qQ

J

Normal Engine
sequence for the
current operating

Rapid Engine Stz
sequence for the
specific starting sé

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3545
This parameter in
Bit state 000 = Op

Bit state 001 = Clq
Bit state 010 = Lo

ergency shutdown

tart — Used to request that the engine control system start the engine, using th
engine. All starting aids and pre-start states will be employed as appropriate for th
conditions.

rt — Used to request that the engine control system start the engine, using an aQ
engine. The intent is that the rapid engine start take less time“than a normal en
bquence will depend on the configuration of the engine control system.

4 bits
16 states/4 bit, 0 offset
Oto 15
Status
ation:
64915

Operational Range:same as data rang

Generator Circuit Breaker Status
Jicates the measured state of the generator circuit breaker.
en

sed
cked Out

akes, etc.) must be

e normal starting
e engine and the

breviated starting
jine start, but the

\1%

Bit states 011-101 = available for SAE assignment

Bit state 110 = errpr

Bit state 111 = nof available

Data Length: 3 bits

Resolution: 8 states/3 bit, 0 offset

Data Range: Oto-7 Operatioral-Range:same-as-datarange
Type: Measured

Supporting information:

PGN Reference:

64913
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SPN 3546 Utility Circuit Breaker Status

This parameter indicates the measured state of the utility circuit breaker.

Bit state 000 = Open

Bit state 001 = Closed

Bit state 010 = Locked Out

Bit states 011-101 = available for SAE assignment
Bit state 110 = error

Bit state 111 = not available

Data Length: 3 bits

Resolution: 8 states/3 bit, 0 offset

Data Range: Oto7 Operational Range:same as data rang¢
Type: Measured

Supporting informption:

PGN Reference: 64913

SPN 3547 Automatic Transfer Switch Status

This parameter inglicates the measured state of the automatic transfer switeh.
Bit state 000 = Ngrmal position

Bit state 001 = Enpergency position

Bit states 010-101 = available for SAE assignment

Bit state 110 = errpr

Bit state 111 = nof available

Data Length: 3 bits

Resolution: 8 states/3 bit, 0 offset

Data Range: Oto7 Operational Range:same as data rang¢
Type: Measured

Supporting informption:

PGN Reference: 64913

SPN 3567 Generaton €ontrol Not In Automatic Start State

This parameter in
not, this status pa

Hicatesswhether or not the generator set is in a condition to automatically start up ang
ameteyis in the ACTIVE state.

00 = inactive (ready-to-start-attomaticatty)
01 = active (not ready to start automatically)
10 = error

11 = not available

Note:

provide power. If

Legislative requirements for generator sets require that this condition be visually indicated (alarmed) on the local
generator set control and remotely indicated on ancillary monitoring devices. The state has been defined in this manner
('Not in automatic start") to allow the use of FMI 31 to indicate NOT ready to automatically start up and provide power,

which is an undesired condition.
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Data Length:
Resolution:
Data Range:

Type:

2 bits
4 states/2 bit, O offset

0to3 Operational Range:same as data range

Status

Supporting information:

PGN Reference:

SPN 3568

64915

Generator Not Ready to Automatically Parallel State

This parameter indicates whether or not all systems required to start the engine and close to the bus are prepared to

operate automati
ACTIVE state.

00 = inactive (reagly to parallel)

01 = active (not re
10 = error
11 = not available

Note:

Legislative requir
generator set con
("Not ready") to al

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3590
This parameter re

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

ady to parallel)

2 bits
4 states/2 bit, O offset

Status
ation:
64915

Generator Total Percent-kW
ports the generator total AC power, as a percentage of rated power.

16 bits
0.0078125 %/bit, -251 offset
-25140.250.99 %
Measured
ation:
64911

H £ —l " . - bpte " " I ool el e
ally. il UL, U1 yCericialul 15 TIUU TEaAdUy WU autuUlTialiLdlly palaiic], alfu i sidius Pg

O0to3 Operational Range:same as data rang

Operational Range:same as data rang

rameter is in the

bments for generator sets require that this condition be, visually indicated (alarmped) on the local
frol and remotely indicated on ancillary monitoring devices~The state has been defin
ow the use of FMI 31 to indicate NOT ready to automatically parallel, which is an unde

ed in this manner
bsired condition.

\1%

\1%

SPN 3591

This parameter reports the generator total AC apparent power, as a percentage of rated power.

Data Length:
Resolution:
Data Range:

Type:

Generator Total Percent kVA

16 bits

0.0078125 %/bit, -251 offset
-251 to 250.99 %

Measured

Supporting information:

PGN Reference:

64911

Operational Range:same as data range
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SPN 3592

Generator Total Percent kVAr

This parameter reports the generator total AC reactive power, as a percentage of rated power.

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3593
This parameter re

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3594
This parameter re

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 3595
This parameter re

Data Length:

ation:

16 bits

0.0078125 %l/hit, -251 offset
-251 to 250.99 %

Measured

Operational Range:same as data range

64911

ation:

ation:

Resolution:

Generator Total KVAr Hours Export

ports the cumulative total AC reactive energy exported from the generator.

Generator Total kVAr Hours Import

ports the cumulative total AC reactive energy imported to the generator.

Utility TotakkVAr Hours Export

ports thescumulative total AC reactive energy exported from the utility.

4 bytes

1 kVArh/bit, 0 offset

0to 4211 081 215 kVArh
Measured

\1%

Operational Range:same as data rang

64910

4 bytes

1 kVArh/bit, 0 offset

0to 4211 081 215 kVArh
Measured

Operational Range:same as data rang

1%

64910

4 bytes

Data Range:
Type:

Supporting information:

PGN Reference:

1 KV Arh{bit O offset
0to 4 211 081 215 kVArh
Measured

Operational Range:same as data range

64909

Page 43 of 60
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SPN 3596
This parameter re

Data Length:

Utility Total kVAr Hours Import
ports the cumulative total AC reactive energy imported to the utility.

4 bytes

Resolution: 1 kVArh/bit, O offset

Data Range: 0to 4 211 081 215 kVArh Operational Range:same as data range
Type: Measured

Supporting information:

PGN Reference: 64909

SPN 3938

Control signal us
respectively)

Note:
If this method of €]

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

SPN 4078

Measured, calcul
power output divig

Data Length:
Resolution:

Data Range:
Type:

Supporting inform
PGN Reference:

Generator Governing Bias

16 bits

0.004%/bit, -125 offset
-125to 132.02%
Status

Operational Range:-125 to 125%

ation:
61470

Generator Alternator Efficiency

hted, and/or estimated operating efficiency of the generator alternator.
ed by power input, multiplied\by 100.

2 bytes

0.0025 %/bit; 0, offset
0to 160.6375 %
Measured

Operational Range:0 to 100%

ation:
64915

hgine control is used, the PGN 0 (TSC1) is not expected to be récgived by the engine

Percentag

ed to govern the genset's speed or load (depending on isochronous ar utility parallel operation,

controller

e reflects ratio of
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SPN 4079 Generator Governing Speed Command

Command from user and/or generator control system for the genset (engine) to govern to low idle or rated base speed
setpoints. If this method of engine control is used, then the PGN 0 (TSC1) is not expected to be received by the engine
controller and it will not be processed.

00 = Rated Speed

01 = Low Idle Speed

10 = Reserved

11 = Don't care / take no action

Data Length: 2 bits

Resolution: 4 states/2 bit, 0 offset

Data Range: 0to3 Operational Range:same as data rang¢
Type: Status

Supporting informption:

PGN Reference: 64915

SPN 4080 Generator Frequency Selection

Command from user and/or generator control system for the genset (engine) to target operations fof 50 Hz, 60 Hz, or
400 Hz.

0000 = 50 Hz
0001 = 60 Hz
0010 =400 Hz

0011 - 1101 = SAE Reserved
1110 = Unknown

Data Length: 4 bits

Resolution: 16 states/4 bit, 0 offset

Data Range: 0to 15 Operational Range:same as data rangé¢
Type: Status

Supporting informption:

PGN Reference: 64915

5.3 Parameter ¢Group (PGN) Definitions

The message definitions presented in this section of this document are listed in numerical order by PGN. Reference the
'‘Conventions for BPN{ Start Position and Unused Bits in Message Definitions' section in SAE J1939-71 for details on

interpreting data pestten-and-der |t;f'y;||y thtsedbitsthesePGN-definitions:
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PGN 61461 Requested Generator Total AC Reactive Power - RGTACRP
Contains requested reactive and power factor control values
Transmission Repetition Rate: 100 ms
Data Length: 8
Extended Data Page: 0
Data Page: 0
PDU Format: 240
PDU Specific: 21 PGN Supporting Information:
Default Priority: 3
Parameter Group [Number: 61461 (Ox00F015)
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
7.1 2 bits Requested Generator Overall Power Factor Lagging 3385
PGN 61468 Requested Generator Average Basic AC Quantities - RGAAC
Contains Requested Generator Average Basic AC Quantities
Transmission Regetition Rate: 100 ms
Data Length: 8
Extended Data Pdge: 0
Data Page: 0
PDU Format: 240
PDU Specific: 28 PGN Supporting Information:
Default Priority: 3
Parameter Group [Number: 61468 (OxB0F01C)
Start Position Length Parameter Name SPN
1-4 4 bytes Requested Generator Average Line-Line AC RMS Voltage 3386
PGN 61470 Generator Control 2 - GC?
Contains paramefers that allow the_generator control system to control the engine and to provide information about the
generator control fystem
Transmission Regetition Rate! 20 ms
Data Length: 8
Extended Data Pdge: 0
Data Page: 0
PDU Format: 240
PDU Specific: 30 PGN Supporting Information;
Default Priority: 3
Parameter Group Number: 61470 (Ox00F01E)
Start Position Length Parameter Name SPN
1-2 16 bits Generator Governing Bias 3938


https://saenorm.com/api/?name=beda0f3a8c76833ad1e1d4ff820970b2

SAE J1939-75 Revised MAY2011 Page 47 of 60
PGN 64909 Utility Total AC Reactive Energy - UTACER
This PGN contains quantities for the cumulative AC reactive energy from the utility.
Transmission Repetition Rate: 250 ms
Data Length: 8
Extended Data Page: 0
Data Page: 0
PDU Format: 253
PDU Specific: 141 PGN Supporting Information:
Default Priority: 8
Parameter Group [Number: 64909 (Ox00FD8D)
Start Position Length Parameter Name SPN
1-4 4 bytes Utility Total kVAr Hours Export 3595
5-8 4 bytes Utility Total kVAr Hours Import 3596
PGN 64910 Generator Total AC Reactive Energy - GTACER
This PGN containg quantities for the cumulative AC reactive energy from the generator.
Transmission Repetition Rate: 250 ms
Data Length: 8
Extended Data Pdge: 0
Data Page: 0
PDU Format: 253
PDU Specific: 142 PGN Supporting Information:
Default Priority: 6
Parameter Group [Number: 64910 (OxO0FDSE)
Start Position Length Parameter Name SPN
1-4 4 bytes Generator Totakk\/Ar Hours Export 3593
5-8 4 bytes Generator Total-kVAr Hours Import 3594
PGN 64911 Generator Total AC'Percent Power - GTACPR
This PGN containg quantities for the instantaneous AC power from the generator, as percentages of rated power
Transmission Regetition Rate: 250 ms
Data Length: 8
Extended Data Pdge: 0
Data Page: 0
PDU Format: 253
PDU Specific: 143 PGN Supporting Information;
Default Priority: 6
Parameter Group Number: 64911 (OxO0FD8F)
Start Position Length Parameter Name SPN
1-2 16 bits Generator Total Percent kW 3590
3-4 16 bits Generator Total Percent kVA 3591
5-6 16 bits Generator Total Percent kKVAr 3592
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PGN 64913 AC Switching Device Status -ACS

This contains parameters indicating the status of various breakers throughout a power generation system. These include:
Generator Circuit Breaker Status, Utility Circuit Breaker Status, and Automatic Transfer Switch

Transmission Repetition Rate: 250 ms

Data Length: 8

Extended Data Page: 0

Data Page: 0

PDU Format: 253

PDU Specific: 145 PGN Supporting Information:

Default Priority: 6

Parameter Group [Number: 64913 (Ox00FD91)

Start Position Length Parameter Name SRN

11 3 bits Generator Circuit Breaker Status 3545
1.4 3 bits Utility Circuit Breaker Status 3546
2.1 3 bits Automatic Transfer Switch Status 3547

PGN 64915 Generator Control 1 - GC1

Message for the generator set control to change or report the status of the/generator system.

Transmission Regetition Rate: 100 ms

Data Length: 8

Extended Data Pdge: 0

Data Page: 0

PDU Format: 253

PDU Specific: 147 PGN Supporting Information:

Default Priority: 3

Parameter Group [Number: 64915 (Ox00FD93)

Start Position Length Parameter Name SPN

11 4 bits Requested\Engine Control Mode 3542
15 2 bits Generator“Control Not In Automatic Start State 3567
1.7 2 bits Generator Not Ready to Automatically Parallel State 3568
2-3 2 bytes Generator Alternator Efficiency 4078
4.1 2 bits Generator Governing Speed Command 4079
4.3 4 bits Generator Frequency Selection 4080

PGN 64934 Voltage Regulator Excitation Status - VREP

Contains Voltage uegulnfnr parameters that pnrmin tothe gpnpmtinn excitation

Transmission Repetition Rate: 100 ms

Data Length: 8

Extended Data Page: 0

Data Page: 0

PDU Format: 253

PDU Specific: 166 PGN Supporting Information:

Default Priority: 3

Parameter Group Number: 64934 (OxO0FDA®G)

Start Position Length Parameter Name SPN

1-2 2 bytes Generator Excitation Field Voltage 3380
3-4 2 bytes Generator Excitation Field Current 3381

5-6 16 bits Generator Output Voltage Bias Percentage 3382
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