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ABOUT THIS GUIDE

TheWakespee®Offshoreseries of product offerings features a common set of configuration and communications
capability. This guide is used to documbath Serial (ASCIl) communications and CAN (Control AsteeoN)

capabilities. Bfer to the individual devicedzd S NI %or additzanB Setails. Using the information in this guide one

can access advanced configuration capabilities of the WS500 Alternator Regulator, as well as create a vertical stacked
solution with tight integration between the regulator, BMS devicespliys and engines. More so, this guide will be
helpful in the development of supporting applications to aid in the configuration and use of the WS500 Alternator
Regulator.

A note of NMEA2000

NMEA2000 is a registered trademark of National Marinetileics Association. In this guide there are references to
NMEA2000, whichre anartifact of the underlying J1939 support library used by the WS500 Alternator Regulator. The
WS500 Alternator Regulator makes no claim of the correctness, compatiditgupport for any NMEA2000

installation.

A note ofedits and revisions

As this document is revised, new additions or capability will be place&inext. It is hoped this will aid in the quick
assessment of new featuredhis release is inteled foruse with Firmware vA4.3 or above.

2.43 Notes:

The v2.4.3 release fixes primarly on improved support to LiFeP04 batteries, and more specifically those in whic
the BMS is CAN connecteS8ome notable changes of this release include:

f Improvedstability2 ¥ o G G SNE OdzZNNByd NB3Idz I GA2Y 6KSYy dzaAy3
instrumentation of battery current.
9 Addition of new BMS Max Current to th&GAparameter.

I 2 NNB Ol SR [/ dhdmer d6fficfirdtidn Rafis & - 1FFCeho , Sending Battery Type.
1 Removed lockout =2 option in $300. 2 now behavesthe same as 1.
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ASCICOMMUNICATIONS

The WS50@lternator Regulatofeatures a MicrdJSB port tallow for advanced monitoringdiagnostics,

configuration as well as firmware updates. Simply connect a USB cable (making sure it is a proper data USB cable, al
not a ctargeronly cable) between your computer and the USB micro port. Any needed drivers should install
automatically, though you may need a connection to the internet depending on your operating systems.

Terminal Programs

Many operating systembave built in terminal pygrams. After connecting the regulator to the computer you can use

one of these to open a communications window to IMS500Alternator Regulatar A special note, some terminal

programs do not send a complete epétline termingor (CR+LF). To support these environments W&500

Alternator Regulatog A f £ NBX O23y AT S G(KS OKLiNdic&di SN WwWXQ +a Fy | aGSN

Remember that any configuration changes you make to the regutatyr nottake effect until the regulator igestarted

When you have finished, make sure to issue the $RBT: command to not only assure changes are saved to th iigulate
non-volatile memory, but that the changes are then utilized by the regulator. (ref8RIBT - ReBooT systemmn page

64). After rebooting thewS500 Alternator Regulatoerify the changes you sentenre recognized by the regulator by
inspecting the various status strings.

Putty: AOSNEFGAES 2LI0A2Yy AdwwibihBorgy. NNBuppotista dadelrange oflOSRaAdNdcldesda
very nice logging functio To use connect up the USB cabite start Putty. Configure as shown hergelecting the
Serial Line which your USB serial port is associated with, and setting the speed to 115200 and clicking the Serial
Connection Type redial button.

| @ ® @ PuTTY Configuration

' Category: Basic options for your PUTTY session
| Session Specify the destination you want to connect to

Logging Serial line Speed

| * Terminal /dev/ttyUSBO 115200
Keyboard Connection type:

| Bell Raw Telnet Rlogin SSH ® Serial

| Features Load, save or delete a stored session

| * Window Saved Sessions
Appearance
Behaviour | pefault Settings Load

Translation | NAV-PC-ssh

Selection RPi-ssh save

Colours Delete
Fonts
| * Connection
! Data
Proxy Close window on exit:
Telnet ® Always Never Only on clean exit
DlAanin
About Open Cancel |



http://www.putty.org/

Next click orthe Terminal category and click the Forema button for local echdas indicated on the following page)

this will assure you can see what you are typing.

x PuTTY Configuration

| Category: Options controlling the terminal emulation
* Session Set various terminal options
i Logging @ Auto wrap mode initially on
l DEC Origin Mode initially on
Keyboard Implicit CR in every LF
Bell Implicit LF in every CR
| Features @ Use background colour to erase screen
" Window Enable blinking text
Appearance | Answerback to AE:
Behaviour | pyTTY
Translation |, . T -
. Line discipline options
Selection Local echo:
Colours Auto orce on Force off
Fonts Local line editing: %
1~ Connection | & Auto F8rce on Force off
| Data Remote-controlled printing
Proxy Printer to send ANSI printer output to:
Telnet
H DlAaAin
About Open | Cancel

Finally, if you wish todep a logdfile of the sessionaltion the Logging category, enter a fileme and select the
Wt NAYGdFofS hdziLldzi Q odzid2y |a akKz2gy KSNBY

x PuTTY Configuration

' Category: Options controlling session logging
* Session | Session logging:
ll Logging © None @ Printable output
| * Terminal O All session output © SSH packets
Keyboard © SSH packets and raw data
Bell Log file name:
Features putty.log | Browse..
| - Window (Log file name can contain &Y, &M, &D for date, &T for
Appearance | time, &H for host name, and &P for port number)
Behaviour | What to do if the log file already exists:
Translation | © Always overwrite it
Selection © Always append to the end of it
Colours @ Ask the user every time
Fonts @ Flush log File frequently
| * Connection | Options specific to SSH packet logging
I Data @ Omit known password fields
Proxy 0 Omit session data
Telnet
DlAanin
| About | | Open || Cancel




Logging sessions is very helpful for debugging your installations, the files are comma separated and easily import into
Excel using the import wizard specifying commas (,) as the separagfar teRReceivinglata FROM theegulator. for
details on the output.

Once you have done your configuration press the Open button to start the telsésaion.A hint for Wincows users:

If you have a need to Paste anything into Putty, know it does not use the normaMZORimand. Instead, position the
cursor in the black display windows and click the RIGHT button, that will cause the clipbbargasted and sent to

the WS500.

Benchtop Configuration: When a USB cabledennected tathe WS500 Alternator Regulatpower is supplied to the

logic portion of the hardware. This allows you to do betahconfiguration before completing the inskation on the

actual alternator. Make sure to do a $RBT: command as your last step. After the regulator reboots make sure to verify
your changs before installing theagulator in a live installation.



CAN(CGONTROBAREANETWORKCOMMUNICATIONS

The WS500 Alternator Regulateatures CAN (Control Area Network) porté§ S@St 2 LISR Ay (KS wmdoy s
targeted towards the transportation sector, CAN is now one of the most widely deployed communications standards
covering not only the Transpa@tion sector but also used in Industrial, Heavy Industry, Farming, Medical, Consumer,
and more. Over a billoBAN nodes have been deployed, with modern automobiles contained upwards-of 100

individual nodes each! It is a proven reliable and robust comeoations standard with many feature to assure
deterministic and prioritized communicatiagesulting in asolid andprovenreliable communicationbackbone

Utilizing CANRS @A O0Sa IINB o0fS (2 AydS3aINI GS Avyd2 hdothévd EuitieStiie &
CAN allow simple and reliable way to connect computers or displays for ongoing monitoring and easy configuration.
TheWS500 Alternator Regulatotilizesstandards covering physical wiring, message content and eth@munications
standards. These include:

CAN Specification 2.0b / 1$©11898

CiA 303

SAE J1939

1 OSEnergy (Open Systems Enendgrived from the R\C standard)

= =4 =4

OSEnergy (Open Systems Energy) is an architectural specification who's aim is to drawasvark for the design,
deployment, and operation of charging sources associated with a DC battery. Allowing them to work together in a
'systems' approach while meeting the full requirements of an associated battery as well as concurrently supplhgng hous
power needs in a consistent and efficient way. You can learn more htpes://github.com/OSEnerqy/OSEnergy

Through the application of these standards tMS500 Alternator Regulatts able deliveseveral key benefits,
including:

1 Coordination of charging goals and objectives; all devices work towards the SAME goal vs. fighting each other.

9 Tight BMS integration. CAN communications allows for the WS500 Alternator Regulator to fully integrate with
they SSRa YR RANBOGAZ2YA 2F F .a{ 04 tS@Sta dzylF Gial Ay

1 Prioritization of charging sourcese.g.: Utilization of Solar to its maximum capability while filling in the
remaining energy needs from an engine driven alternatbereby saving fuel.

1 Remote sensing / Port Expander: W&500 Alternator Regulatis able to take advantage of the CAN
communications capability to transfer ret@ine battery status:voltage,amperage, andemperature as well as
operational statuge.g., offline in the case of a LiFeP04). By using this capability wiring and installations may be
simplified

9 Self healing / fail over: Ability to sedcover from a failed, removed, or turned off device. The system
continuously monitors all devicesd adjusts as needed.

1 wpbHaYSQ Gz2GFt aeaidsSY FlFAfdaNB Y2RSY Ly G4KS S@gSyi
WS500 Alternator Regulatexill fai-to-safe and operate in a starlone mode. Allowing for continued
charging, but pdraps with less optimization and longer times needed.


https://github.com/OSEnergy/OSEnergy

CAN wiring

Use good quality CAS, CAT5e, or CAT cable to connect between devices in a daibgined fashion plugging into one
of the two RJ45 connectors on the regulator. eAthendof the daisychain install a terminator plug into the open RJ45
connector. It is important that the CAN bus be a singleteneind chain with termination at each end. DO NOT connect
an extra CAb cable between the end devices making a Iqapstead make sure eachd point has one open RJ45
connector and then plug in the terminators.

The total length of the CAF daisyOK | Ay &aK2dzZ R 6S {SLIi dzyRSNI mnna 6o0onnQo
reliability.
The RJ45 connectors follow the G@3 standard, & shown here:

Plug Socket

BRERRER INIRIRIRERURINY

e 7 & 5 4 3 2 1 -

— e T e

RJ45 connector

Pinning for RJ45 connector

Pin Signal Description
1 | CAN_H CAN_H bus line (dominant high)
2 |CAN_L CAN_L bus line (dominant low)
3 |[CAN_GND Ground /0 V / V-
4 | (SFTY_STOP) Optional - Machine Enable / Emergy Stop signal (extension of CiA-303 spec)
5 Reserved
6 (CAN_SHLD) Optional CAN Shield
7 | (GND) Optional ground
8 (CAN_V+) Optional CAN external positive supply (dedicated for supply of transceiver
and optocouplers, if galvanic isolation of the bus node applies)
NOTE For recommended range of external power supply see clause 5.4

Figurel ¢ CiA 303 CAN RJ45 connector specification

Connect the CAN_H and CAN_L signals. If supported, CAN_SHLD may also be optional connected as needed. ltis
generally NOT recommended to connect the CAN_GND to anything, as this may create a ground loop between it and
ALTF



NMEAZ2000® Supmrt
NMEAZ200Gs a Registered Trademark of the National Marine Electronics Association, at the time of this writing
Wakespeed is not a member of NMEA and makes no claims of the TM, nor is making climes of official support of
the NMEA2000 standard.

The WS500 Advancedtéynator Regulator CAN protocol shares the same foundation aswtredal specifications as
NEMAZ2000, and is able to produce messages which may often be displayed on a NMEA2000 device. It needs to be
noted, the WS500 is NOT a certified NMEA2000 compdiewite, and its support is a byproduct of the J1939 library
used. Butin many cases connecting to a NMEA2000 network is successful. If you have issues with either the
NMEA2000 or OSEnergy communications capabilities disconnect the regalttanatively one may try using a
NMEA2000 certified CAN bridge such asNtagetron USB100 Gateway, or Yacht Devices YIDNBidge. In both cases

it might be helpful to configure the bridges to filter out rdMEA2000 messages (S&gpendix C: Sample Yacht
Devices CAICAN bridge scrifor a sample YDN87 script to accomplish this).

Wiring:

To connect into an existing NMER00 network you will need to make @ppatch cable. The simplest way to do this is
to cut one end off a common CAlcable and attach a Micro connector. ReferringRmurel ¢ CiA 303 CAN RJ45
connector specificatiol abovel & ¢ SFigfire2 i NMEAR000 connector pinoéibelowonly theCAN_Hind CAN_L
wires need to be connected. With either approach take care not to exceed the maximunt@bigplength ob meters,
take care to properly terminate the CAN netwankd use the following as a wiring guide:

Signal CAT5 Cable NMEA2000 Cable
POSITION COLOR POSITION COLOR

CAN_H 1 White/Green --OR- White/Orange 4 White

CAN_L 2 Green --OR- Orange 5 Blue




1-SHIELD 2-NET-S

ET-C

Female

Figure2 - NMEA2000 connector pinout

There is no need to connect the G&WD, and in fact doing so may causkability issues due to grouddops.

A limited number of NMEA2080like status output messages are supported. These messages may be useful when the
WS500s connected to a NMEA2000 network and will allow the operational status of the alternatdradtedy to be
displayed.Refer toAppendix B CANmessagesor a list of supported messageblote that the WS500 will send two

groups of some of theIMEA2000 messages, one set for the Battery and one set faRehelatoroperation. Refer to

the details of each PGN.

.S adzNB (2 LINBLISNI& O2yFAIdZNBE GKS NBIdzZ | G2/NR K Ky NdRSSAN
L y a G usyigxi@$CCN: commandind note also that the Battery Instance number transmitted in NMEA2000
messages is reduced by 1 from the WS500 Battery Instance (NMEA2000 uses 0 oriented numbering:GunilesRY
oriented numbering).

10



ANOTE ONEATURHN PORT

The Featre-in port allows a wide range of optional capabilities in the WS500 to be selected in real time. Throughout
this configuration guide there are a number of places where the Fedtupert may be enabled to be looked at to

select a given capabilityThee are also options to modify the behavior of the Featlrgoort from its normal behavior.
Care should be exercised when configuring the WS500 to assure that the desired behavior of theiRgutrtris

selected, and that some other expected use hasinadvertently been disabled. Example, by utilizing the Fedture
port to allow to selection of an alternative EXIEC converter set point, the default behaviors of forcing the regulator
mode to Float with CPE #8 will be overridden; this could causepeted behaviors if the system design expects to use
the Featurein port for a legacy BMS integration.

Featureln can be used as

1. Force Equalize (when using CPE #7)

2. Force Float (when using CPE #8)

3. Force whitespace (setting RMP to positive vaiueNG when in CPE #8egative value of RPM in CNG forces
whitespace on all the time ignoring Feattire Pos/New values of RPM in CNG are ignored when in CPE 7.)
4. Force regulator power (setting dHalf 0 in SCA)

5. Featureln polarity change for any ohé above.

11



RECEIVINGATAFROMIHEREGULATOR

Receiving data FROM the regulator: 12
AST;-- ALTERNATOR STATUS 13
DST;--DGDC ENERGY TRANSFER STATUS 15
DCV;--DCGDC ENERGY TRANSFER CONFIGURATION % 16

CST, ,--CAN STATUS 17
CPE;-- CHARGE PROFILE ENTRY 19
NPC;-- NAME & PASSWORD CONFIGURATION 21
SCV;--SYSTEM CONFIGURATION 22
SST;--SYSTEM STATUS 24
FLT;--FAULTED 25
AOK;-- ACKNOWLEDGE 25
NAK; -- NEGATIVE ACKNOWLEDGE 25
DBG;--DEBUG 25
RST;--RESET 25

All statusoutputs are suspended during thieceiving and processimaf a commandstring In this waya command
whichexpects a response (ala $RSC:) can be assured the next string sent back by the regulator is the response to the
requesing command (though one should still do error checking and validation, as the singpilater will often ignore
commandscontaining asyntax error in them)

Formats are in clear ASCII using comma separated.fidlde the presence of duble commas(separated by a space)
0SG6SSyYy YI 22N WinmdiQrahulfeadng of th&skrigs. AEach &trhg is delivered as one continuous line
with a CR/LF termination.

Additional details of each status may be discovered by examine the command string for changing those parameters.

12



AST:-- ALTERNATORTATUS A
AST: & ! { Hours, ,BatVolts, AltAmpsBatAmps,SystemWatts, ,TargetVolts, TargetAmps, Targédtts,
AltState, ,BTemp, ATemp, ,RPMs, AltVolts, FTemgAmpsFLD%

Hours:

BatVolts:

AltAmps:

BatAmps:

SystemWatts:

TargetVolts:

TargetAmps:

TargetWatts:

AltState:

Time regulator has been poweregb, in hours and fraction (to @igits) of hours.

Derived Battery Volts, in volts and fractions of volts (to ImV resolution). Used to decide change
mode changes.

Measured Alternator Amps, in Amps and fraction of Amps (to"L4fGan Amp)
DerivedBattery Amps being used to decide charge modes.

Voltage and current readings made by WS500 Alternator Regulatare directly reported as
AltVoltsand AltAmps Unless overridden by an external source (examiglea Remote Battery
Sensoy those same valuesill be assumed to bBatVoltsand BatAmpsand used g the
regulator to make charge state decisions.

Current measured System Watts being delivered.

Volts the regulator is attempting to bring the battery t@his value is the ACTUAL voltage value
being driven to, and reflected the adjusted Charge profile entry and the sysVolts index value.

Amps the regulator will limit the alternator toThis value is the ACTUAL amperage being driven
to, and reflecting the derating and half power mode adjustments.

Wattsthe regulatoris actuallyworking tolimit the system to.

Current state of the Alternator, per the following table:

Value

0,1,4 | - Alternator Off

2,3 | - Alternator FAULED (See Fault Code)

5 - In special D@isconnected CV mode.

6 - Alternator in Idle (Ala, Haffower Mode with active DCDC converter)
9 - In CONFIGURATION mode

10 - Alternator Standby mode, oin delay mode while engine warms.up

11,15 | - Rampingowards BULK mode.

12,20 | - In BULK mode

21 -In ACCEPTANCE mode

22 -In OVER CHARGE mode

30 - In FLOAT mode

31 -In FORCED_FLOAT m(dkeFeature_in pin and CPE = #8)

36 - In OFF (Post Float) mode

38 - In EQUALIZE mode

39 - In CVCC modenlyavailable in system under direction of CAN master)

13



BTemp:

ATemp:

RPMs:

AltVolts:

FTemp:

FAmMps:

FLD %

Measured temperture of NTC sensor attached tepBrt in degrees ©r battery temperature
receivedvia externalCAN sensor. -99 indicatestemperature has not been measuredTC
sender has failé, not attached, and there is no remote temperature information available via
the CAN connection.

Measured temperature dNTC sensor attached toport in degree<C. -99 indicate
temperature hasot been measured, or NTC sender has faild@Oindicatesthe Alternator
temp NTC probe is shorted (s&lect’> power modg

Measured RPMs of engine (Derived from Alternator RPMs and the Engine/Alternator drive ratio)

(The following additions are available with Firmware verdidhOand abové
Measured Alternator Volts, in volts and fractions of volts (to 1mV resolution)

If equipped, this is the temperate of the FETs igrdes C
-99 indicated FET temperate cannot be measured.

If equipped, this is a measuremeuttthe current (amperage) being delivered to the field.
-99 indicated field current is not being measured.

% (0..100%) field is being driven.

Note: * If the WS500 Alternator Regulat@s configured with no limits for Alternator Amps and/orst8yn Wattsa self
impose limits of 1,000A / 15,000W as max values. AST; will report thedéng valus.

14



DST;--DCGDC ENERGY TRANSFER STATUS %
a 5T;, DCDGtate,Volts, ,SecondBatVoltsSecondBatGuent, PrimBatCurrentDCDC_Temg

DCDCstate: Operational satus of optional DEDC converter. See AltState table abéwmeadditional details

Value
0 - ConverterOff (or not present)
1,4 - Converter in Standby mode
2,3 | -FAULTED (See Fault Cbdw)
10..40 | - Charge Assist ModesRéferenceAST Table above)
71 - 2" Batteryaugmentmode.

Volts: Presently active target Voltage goal/triggd6ee $CDD on pa§é for details)

SecondBatVolts: Measured Secondary battery voltage as reported by tBe&@Gnverter. Note this may be
remotely senses battery voltage, or it may simply be the voltage at the@®Converts
Secondary Battery terminals.

SecondBatCurrent: If DC Converter is capable, this is the measured current of the secondary battery.
PrimBatCurrent: If DOC Converter is capable, this is the measured current of the primary battery.

Note: In both the Primary and Secondary battery current, the values reflect current
supplied/consumed by the DBC Converter only, not the entire battery. A Positigkie
indicated energy transfesut of the DEDC Converter aniNTO therespectivebattery

DCDC_Temp: Internal temperature of the DC_DC Converter, in degrees C

Note: DST: will only be sent if the optionalMTconverter has beeonfigured ancenabled (Se&CDD: command on
page59). If enabled, it wiklternatedwith the AST status string.

15



DCV;--DGDC ENERGY TRANSFER CONFIGURATIO
a BV, Model,Mode, , Volts,Volts HalfPower ,AssistLimit Amps, AugLimit AmpsAugLimit Volts,
AugLimit SO€

Model: Model of DEDC Converter configured Bupport See $CDD: command)

Mode: Operational mode of optional DBC converter bridging the Primdéfarget)and Secondary
battery.

Voltage: 2" battery Targetvoltage, above this charge assist mode is enabled.

Volts HalfPower 2" battery Target voltage when regulator is in Hadfwver mode

AssistLimit Amps: Max current while in primary battery Chafgsistmode.

AugLimit Amps: Max current while if%battery augmentationmode.
AugLimit Volts: Primary battery voltage cutoff, below thi8 Battery augmentationmode is disabled.

AugLimit SOC: Primary battery SOC cutoff, below fHiba&ttery augmentationmode is disabled.

Note: D®: will only be sent if the optional EZBC converter has beeonfigured ala the Model is not set = Nor(&ee
$CDD: command on pagé)

16



CST;, --CAN STATUS

G/ {¢TX . FGGSNEBL5Y L5h@SNNARSSY LyaidlyOSz tNA2NRGeX
,RBM ID, IgnoringRBM?,Enatd&.T_CAN ,CAN_ID, ,EnginelBitRate Aggregate BMS

BatteryID: Battery number (oinstance) the regulator is associated with. 1..100
¢CKS F2ff2Ay3 WOzZHUESHYeguraly Q A& &adzaA3SaidSR
1. Main House Battery
2. Primary Engine Starter battery (port engine)
3. Secondary House Battery
4. Secondary Engine Starter battery (starboard engine)
5. Generator Starter Battery
6. Forward Thruster battery
7. Aft Thruster Battery

IDOverride: . I GG SNB ydzYoSNJ 62NJ LyaidlyOSo Aa asSid OAl (KE
DIP switches using the $CCN: command. (0= no override)

Instance: Charge Instance (1..13). Set with $CCN: command (Default = 1)

Priority: Device priority, used to decide which devices should provide charging current, as well as who
gAtt 0SS LRUSYOGAIf WYIAadSNDR RSGOAOSO® {S4 oA

Enable NMEA2000? 0 or 1, Is regulator configured to send NMBE200like messages? (1 = Yes)
Enable OSE?: 0 or 1, Is regulator configured to send OSEnergy type messages? (1 =Yes)

By using the $CCN: command, the user may disable portions of the CAN message stack. One
would do this in cases where conflicts exist with existing devices on a shared CAN bus. An
example might be theegulator is installed into an existing NME8B00 system, and it is desired

to have NMEA00GIike status be sent out; however some of the @8iSsages cause issues

with existing NMEAO00O instruments. In this case the user may choose to disable OSE
messages.

CAUTION: If OSE messages are disabled, ab@sal valueadd capabilities of theegulator

will also be disabled. Includimgmote indgrumentation, common charging goal, and charging
device prioritization. DISABLE OSEnergy MESSAGING WITH CAREFUL CONSIDERATIC
and perhaps consider setting up isolated networks instead with a CAN bridge to forward
the NEMA2000 messages to the proper NMEXRbus.

17



AllowRBM?:

ISRBM?:

ShuntAtBat?:

RBM ID:

0..2: Is regulator configured to attempt to act as the Remote Battery Master?REM, 2 =
W+ ANLde £ w. aQ

0..2: Does regulator currently think it is the Remote Battery Mastérts1 ' w. a> H [
w. aQo

Oor 1, Does regulator currently think its shunt is directly connected to the battery? (1 = Yes,
default = 0)

TheWS500 Alternator Regulat@s able to assume the role of the Remote Battery Master,
thereby acting as the central coordinator for all chagg#ources. In practice, using the

regulator as the RBM typically would occur only with small installations, twin engines
installations are a common example. However, one is also able to configure a more extensive
system where th&VS500 Alternator Regutar is configured as a backup device. Set this via the
$CCN: command

Remote Battery Master ID: ID number of remote device which is currently recognized as the
Remote Battery Master. OWS500 Alternator Regulatbias not associated itself thi RBM.

IgnoringRBM?0 or 1, Is the regulator ignoring the Remote Battery Master? (1 = Yes)

If the Remote Battery Master sends information which seems unbelievable, this flag will be set
and the regulator will ignore itSuch a condition indicates sonteéng is wrong in the overall
system and that should be investigated and resolvedonditions which will cause this fault
include:

9 Indicated Battery Voltage too high, or too low. (8..18v for normalized 12v battery)

1 Indicated Battery Current too high (>-2,000A)

1 Voltage difference between battery and alternators > 1.5v (indicating issue with
alternator wiring)

1

Enable_ ALTCAN Bitmask enabling alternative CAN based remote sensing and/or RBMs. See $CCN: on pag

CAN_ID:

EnginelD:

BitRate

54 for details.

This is the current CAN Node ID, or node address whictW®g00 Alternator Regulatbias
been assigned.

Engine ID (or number) th&S500 Alternator Regulatavith the engine it is mounted on. Used
for monitoring J1939 RPMs messages as well as sending NMEA2000 RPMs bidokedoy.
convention EnginelD = 0 is the default value.

Data communication rate CAN is set for.

Aggregate BMS: Indicates optional aggregation BMS / RBM2 & @

18



CPE;-- CHARGE PROFILE ENTF

In response to RCP: command, this displays the current values of a Charge Profile Entry. Special note on Charge Prof
Entries: Alloltage andcurrent valuesin K NBES t NP FAES GFo6fS&a | NB uBsh §eJ | &8 SR
Defining Charging Voltages and Amps for additional information.

G/ t 9 TREVBATZacttTME, acptEXES], , ocAMPS, ocTIME, ocVBAREXIT, floatVBAT, floatAMPS, floaVie,
floatRESUMEA, floatRESUMEAH , floatRESUMEYV, ,pfTIME, pfRESUME, pfRESUMEAH, , equalVBAT,
equalAMPS, equalTIME, equalEXIT, , BatComp, CompMin, MinCharge, MaxCRatgeolts, RdcLowTemp,
RdcHighTemp, RdcAmpdloatSOC ,MaxAmps, pfVBATE

n: /| KI NHAS t NBEFTAES WyQ Ad 0SAy3a RAALA @SRk NBIGd
acptVBAT:  Target battery voltage during BULK and ACCEPT phase

acptTIME: Time limit to stay in ACCEPT mada Minutes.

acpteXIT: Amp limit to trigger exiting ACCEPT mode

resl: Reserved fofuture use (dV/dT exit criteria, currently = 0, disabled)

0CAMPS: Max Amps which will be supplied by during OVERCHARGE mode.
ocTIME: Time limit to stay in OVERCHARGE nradeMinutes.
OCVBAT: Target battery voltage during OVERCHARGE phase

OCAEXIT: Amplimit to trigger exiting OVERCHARGE mode

floatVBAT:  Target battery voltage during FLOAT phase

floatAMPS:  Max Amps which will be supplied by during FLOAT mode.

floatTIME: Time limit to stay in FLOAT mod@ Minutes.

floatRESUMEA: Amp limit to triggesumption of BULK charge mode

floatRESUMEAH: Amp Hours withdrawn after entering Float to trigger resumption of BULK charge mode
floatRESUMEV: Volt limit to trigger resumption of BULK charge mode

Note: If the regulator is in FORCED_FLOAT mode via the FHNTilREhen none of the
above checks to exit float mode (e.g., floatTIME) will be performed. However, regulation will
still occur tofloatVBATandfloatAMPS
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pfTIME: Time limit to stay iPOSTFLOAT mod@ Minutes, before resuming FLOAT charge mode.
pfRESUME: Battery Voltage that will trigger resumption of FLOAT charge mode

pfRESUMEAH: Amp Hours withdrawn after entering Post Float to trigger resumption directly to BULK charge
mode

equalVBAT: Target battery voltage during EQUALIZE phase
equalAMPS:  Current limit of Alternator while in EQUALIZE mode
equalTIME:  Time limit to stay in EQUALIZE mada Minutes.

equalEXIT:  Amp limit to trigger exiting EQUALIZE mode

BatComp: Temperature Comensations value perRSaANBS / o0y 2NXI AT SR (2 Ww
CompMin: Minimum temperate to apply compensation at. In degrees C
MinCharge:  Minimum temperate to charge the battery at, below this will force into FLOAT mode.

MaxCharge: Maximum temperate to lbarge the battery at, above this will force into FLOAT mode.

RdcVolts: Battery low Volts trigger for Reduced Charging
RdcLowTemp: Battery low Temperature trigger for Reduced Charging.
RdcHighTemp:Battery high Temperature trigger for Reduced Charging

RdcAmps: Current limit while in Reduced Charging state.

flaotSOC: SOC level to trigger resumption of BULK charge mode .

MaxAmps: Maximum battery charge current during any charge phase.

pfVBAT Target battery voltage during POBIOAT phase
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NPC;-- NAME & PASSWORD CONFIGURATI
"NPC;, Use BT?, Name, Passwdbaviceld

use BT?

Name:

Password:

DevicelD

0 or 1: Enable Bluetooth? (1 = yes)
Name of Rgulator (Used foCAN device ID) (ASCII up to 18 characters)

PasswordASCII up to 18haracers)

SemiUnique device ID of WS5@0ternator Regulator
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SCV;--SYSTEM CONFIGURATI'

"SCV, Lockout BTS2ATSRevAMpSvOvrBcOvr, CpOvr,AltTempSet, drtNORMIFtSMALL, drtHALPBE  ,Amp
Limit, Watt Limit, , AlPoles, Drive Ratio, Shunt Ratio,ldleRPMTachMirField, Warmup DelayrRequired Senspr
DC_Disconnected_VBdteatureIN_mogd TriggerHalfPowerRRMynore SensofFeatureOUT mod BMSAmMp Cap

Lockout:
BTS2ATS?
RevAmp:
SvOwvr:
BcOwr:

CpOvr:

AltTempSet:
drtNORM:
drtSMALL:
drtHALF:

PBE

Amp Limit:

Watt Limit:

Alt Poles:
Drive Ratio:
Shunt Ratio:

IdleRPM:

TachMirField:

Current lockout level. (0..2), see $SCO: command.

0 or 1: Is BTS being used 85Aternator Temp Sensorfl = yes)
0 or 1: Reverse polarity of Amp Shunt readings? (1 =yes)
System Voltage autdetect (=0), or force (Dx .. 4.0x A 12v..48v)
Override Bttery CapacitypIP switches (Dip 5/6). (00= No)

Override @arge ProfileDIP Switches (Dip 2..4) (0 = No)

Target max running setjmt for Alternator, in degrees C
Normal Amp reduction (deating) fraction

Amp reduction (derating) fraction when in SMAELIMODE
Amp reduction (derating) fraction when in halpower mode

Pultback factor, for reduag Field Drive at lower RPMs.

Defined Alternator size, 6fl to enable autesizing Set this = 0 for installations where
Alternator Sizing is not to be regulated (ala, battery focused installations).
Note: During startup, and unless defined, this value will present: 1,000

Defined System size, 6k to enable autesizing Set this = O for installations where Watts
loading is not to be regulated (ala, battery focused installations).
Note: During startup, and unless defined, this value will present: 15,000

Number ofpoles on Alternator
Ratio of engie and alternator drive pulley
Amp Shunt ratio in AmpsmV

Idle RPM value used as basis for Field Drive Reduction at lower RPMs.

Minimum % of field drive that will be appliegdTACH MODIS enabled.
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Warmup Delay: Number of seconds after power on before entering RAMP mode.
Required Sensor:Keyindicatingcritical sensors which have been configured via the $SCA: command

DC_ Disconnected _VBat: Indicated how charging device should behave when it receiMedcam@ct
message via the CAN.

FeatureIN_mod: Is the behavior of Featiinebeing modified from default?

TriggerHalfPowerRPM: RPM value under whichHptadfer mode will be selected.

Ignore Sensor: Which sensors should be ignored? (Prevents unwansedfroon causes false readings)
FeatureOUT_mod: Is the behavior of Feat@nat port being modified from default?

BMS Amp Cap:Has a BMS Amperage Limit been defined?
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SST;--SYSTEM STATUS

G{{¢TZ £SNEAZ2Y 3 Made?yl fdP intek,BC sldt,BgsKdls, ®ICAKCapRPMs, , Ahs, Whs,
SC2NOSR¢takKé

Version:

Small Alt?;

Tach Mode?

CP Index:

BC Mult:

SysVolt:

Alt Cap:

CapRPMs:

AHSs:
WHs:

ForcedTM?:

CANNYGI NB NBGAAaAA2Y ARSY(GATFASND 2 At f KIF@S T2
y dzY 6 S NJp 9PIPT G! wODMPn dméE

0 or 1, has the useretected Small Alternator Mode? (1 = yes)

0 or 1, has user selected Tach Mode? (1 =yes)

Which Charge profile (1..8) is currently being used?

What adjustment factor for Battery Amp Hour Capacindl (k) is currently being esl?
Fractional values may also be used to fine tune the system to a given battery size. This needs t
be entered via the $SCO: command.

Detected system voltage. Adjusts target Charge Profile Volts per the following table:

Detected Syem Charge Profile VOLTAGE Adjustme
SysVolt
Voltage Factor
1 12v 1x
2 24v 2X
2.67 32v 2.667x
4 48v 4x

Fractional values may also be used to support battery voltages such as 8v, 32v, 42v. Those
values will need to be selected manually via the $206@mand.

If regulator is configured to autdetermine the capacity of the alternator, this will be the
current highwater mark noted.

And this will be the RPMs at which that capacity was noted at.

The number of Amyours that havdseen produced in the current charge cycle.
The number of WatHours produced in the current charge cycle.

0 or 1, has user forced Tathode on via the $SCT: command.
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FLT;-- FAULTED

C[ ¢ Y ; Fault€®i¢ RequriedSensorStatds
System has Faulted, fault code numbe

RequiredSensorStatus a combined number following the pattern dsfinedby the $SCA command and detailed in
‘Tablel - Required Sensor Encodidg 2y LJF 348 y dzY 6 SNJ

Following this, the AST, SST and SCV will be printed, as well as the yactvel CPE.

AOK; -- ACKNOWLEDGE

Sent after a successfully received change comm&@ex, o6SCx) SMSW, or $EDB

NAK; -- NEGATIVE ACKNOWLEDGE

Sent to indicate the rejection of a received change command ($CPx, or $8A3)V, or $EDB. NAK is a new capability
added in Firmware version 2.3.x and may be used in addition to AOK timeouts to indicate a miss formed command.

DBG; -- DEBUG

Special string #h extra internal parameters for use in debuggintgrnal operations.

RST;-- RESET

Regulator has been requested to resédthis can take up to 10 seconds to complete.
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SENDING DATROTHE REGULATOR

All conmands begin with the charactep™Q = CBAeyfelistCARS) followed by¥iddd thenparametersas requested

by the command.All mustend with a CR (or CR/Ld¥)may optional baerminated with the character@Q ® complete
WAOGNAYIQ Ydzald O0SYRBOSNBSRUIKBIR®PY wid| @GX OZ {SHRooiy/eEsS 6NB I dzf
capture of that string and begiooking foranewP Q &G F NI Ay 3 OKI NI} OG SN

Sending data TO the regulator: 26
$CPA:n- Change ACCEPT parameters in CPE user entry n (n =7 or 8) 28
$CPO:n- Change OVERCHARGE parameters in CPE user entry n (n = '3) 29

$CPF:n- Change FLOAT parameters in CPE user entry n (n =7 or 8) 30

$CPP:n Change POSHLOAT parameters in CPE user entry n (n =7 or 8 32

$CPE:n Change EQALIZE parameters in CPE user entry n (n =7 or 8) 33
$CPB:n- Change BATTERY parameters in CPE user entry n (n =7 or 8) 34

$CPRAWI { ¢hw9{ / KINAS tNRTFAES WYyQ ( ¥|35dzfij gl t dzS a

$DEP: DEPendency 36
$RAS:- Request All Status back 37
$RCP:0- Request to send back currently selected CPE 38

$RLF:- Request Last Fault 39

$SCA: Changes ALTERNATOR parameters in System Configuration tab 40

$SCT: Changes TACHOMETER parameters in System Configuration tat 47

$SCO= Override features 49

$SCN:- Changes NAME (and PASSWORD) 52
$SCR: RESTORES System Configuration table to default 53
$CCN:- Change parameters in the §AConfiguration table 54
$CDD:- Change parameters in the EBES Configuration table 59
$CCR: RESTORES CAN Configuration table to default 63
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$MSR:- RESTORE all parameters (to as defined at program compile tim 63

$EDB:- Enable DBug serial strings 64
$RBT:- ReBooT system 64
$FRM: - ForceRegulator Mode 65

Defining Charging Voltages and Angpsll volts andampsused in the Charge Profile Entriia® representedy a
normalized12v500Ahbattery and areautomaticallyscaled depending on the sampled battery voltage at stasang
the setting of the Battery Capacity DIP switches

Take care that the MAXIMUM length of a string is fixed at 70 characters, including the line termination cfgracter
When assembling a command to send make sure not to exceed this length, remove any extra spaces if present to assl
total length is under 70 characters.

**N ote on Requesting Status commands. f £ Ww S |j dzS wilfiréply G2 thexériayp& i In addition, IF the
NEIljdzSad FNNAGSR @Al (GKS Wmpod /! b WESNNXAYI{Q 5Db OMTS
CAN node. This is useful to gain accesba@advancedASClsetup parameters of th8/S500 Alternator Regulator via

the CAN.
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$CPA:n- Change ACCEPT parameters in CPE user entry n (n = i8

This commanahill cause the ACCEPT (and BULK) portion of a Charge Profile Entry to be updated. Parameters must b
GKS FT2fft26Ay 3 2 NR ShdarhtefRvhére/ifditatz® Fxtr@ Spac¥s-befdresadd/or after the parameters
are allowed.

$CPA:n <VBat Set Point>, <Exit Duration>, <Exit Amps>,<Reserved>

n: (7A y 0 Yy @& the GHarge Profile Table Entry that will be modified. Use range 7 to 8.

VBat Set Point: <FLOATING POINT NUMBERA(016.5 > Voltage the Regulator will use during

ACCEPT phase. When this voltage has been reached, the regulator will transition from BULK to ACCEPT pha:
This value is a floatirgoint number and entered foa normalized 12v system (See note: Defining Charging
Voltages and Amps)

Exit Duration:<WHOLE NUMBHE®A 600 (10 hours)y After entering ACCEPT phase, a timer will be started.
After'® E A (i 5 deNdutéshae/epiredACCEPT mode will exit and the regulator will move to GOHERRGE
mode. { S { ®EW T 5W2NAwill Higapledime based exiting of ACCEPT madd only AMP based
monitoring will be used.

Exit Amps: <WHOLE NUMBER A 200)> After entering ACCERRase, deliveredmps will bemonitored
and ifthey fall to (or below}¥ 9 E A (1 ACCEBT fode will exit and the regulator will move to GOGHEARGE
mode. This is providing that the battery voltage is at the target VBat Set Point above (to prevent @arty ex
from low amps being delivered as a result of the engine slowing down to say very slow idle).

Setting® 9 E A (= OYwilDdi€ableamp-based exiting of ACCEPT maated onlytime monitoringto
g EA (5 daMll-bé usedy Q

Setting® 9 E A {=-Ivwillaisableamp-based exiting of ACCEPTmodg R (G AYS YQWAl2 Ny @A ;
will be usedas above. In addition, when the time spend in Acceptance mode has exceed 5x the duration spent
in Bulk modethe regulator will also trigger an exi{Adaptive Acceptance).

Note: Ifyou set BOTHW E A (i 5 dzNJ (i A 2 y=Q, the peguktBr kvibypasMCEREDTode.

Reserved <0> Must be 0.

Example:
$CPA7 14.5,200,40,0@ #7: 14.5/OLTSEXIT AFTEROOMINUTES OR UND&BAMPS
$CPMA8 12.4,0, 20,0@ #8: 12.4VOLTSEXIT ONLY GAMPS UNDERO
$CPA:810.4,00,0@ #8: 10.4VOLTSEXIT ONLY OAMPS UNDERQ.

(SHOWN WITH OPTIONRIXFQRARDUINDDE TERMINAL SUPPQRT
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$CPO:n- Change OVERCHARGE parameters in CPE user entrymain8r

This command (with its parameters) will cause the OZHRRGHESometimes referred to as FINISH phas®jion of a
Charge Profile Entry to be updated. Parameters mustbe iftBef £t 2 6 Ay 3 2NRSNJ I YR Ay Of dzR S
indicated. Extra spaces before and/or after the parameters are allowed.

$CPO:n <LimitAmps><Exit Duration>EXxit VBat, <Exit Amps

n: (7A y 0 Yy @ theCWarge Profile Table Entry thaill be modified. Use range 7 to 8.

Limit Amps: <WHOLE NUMBHE®R A 50)> After entering OVEBRHARGE phase, delivereainps will be
monitored and regulated t&/[ A Y A (i !S¥iidg’P A Y A &0 WilBisable OVEBHARGE mode.

Exit Duration:<WHOLBUMBER (8, 600 (10 hours)) > After entering OVERARGE phase, a timer will be
a0 NI SREA G5 daiduleiiHavw expire®VERCHARGHEode will exit and the regulator will move to
FLOAY 2 RS ® 9 E X &5 deinayvslid&asleDVERCHARGHEode.

Exit VBat:  <FLOATING POINT NUMBERA(20.0) >Oncebattery voltagereached? 9 EA fi + . | (i Q
OVERCHAGE phase will be exited. This value is a flpaitihngumber and entered for a normalized 12v
system (See: Defining Charging Voltames Amps). { S i ®EWM T =P will dsableOVERCHARGHode.

Exit Amps: <WHOLE NUMBERA050)> If defined¥ 9 E A (i Wilvkedp the regulator i©®VERCHARGE
phase until the battery acceptance current has fallen to (or below) this v&lueng this time voltage will
remainatY9 EA G WOERA QU XK Qb h¢ 2 S NNRARISS dandrBitioaxyemalsett0to W
disable this option.

In all applications of OverCharge phase, Battery Voltage will be limited tothe L a ! a 2 FE Sih ackiadinedl &
Ay P/ thE(2 NBshefiged i thedSCPA command above.

During operation,if Vbat falls notably below the batteries Bulk/Acceptance target as defined by CPA, the device will
revert back to Bulk/A@ptance phase. If this occurs repeatedly, review your amperage transition values as it may be
they are too low. Or it simply may be aesoff condition where a large load was placed in the system and the charging
device is not able to support, requiriegergy to be withdrawn from the battery.

In another special application @iverCharg@hase (available in firmware v2.4.x and above),litm& amps may be set

to-1. Inthiscas?! 9 EA G 06l 1Q Aa 2FGSy aSié G2 thehabdve Kenibked ievertd ( KS
Bulk/Acceptancés not checked for. This usage of Overchage can be helpful to manage the transitigkcfreptance

phase to Float in cases where it is desired to keep an external tachometer active.
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$CPF:n- Change FLOAT paneters in CPE user entry n €7 or §

This command (with its parameters) will cause the FLOAT portion of a Charge Profile Entry to be updated. Parameter:
YdzaG 0SS Ay GKS F2ft26Ay3 2NRSNI | YR A ypadeszBi@e addoyaftér thel = &
parameters are allowed.

$CHEEN <VBat Set Pointx<Limit Amps><EXxit Duration><Revert Amps>, <Revert Amp
hours>, Revert Volts><Revert SOC>

n: (7A y 0 Yy @& the GHarge Profile Table Entry that will be modifiedde range 7 to 8.

VBat Set Point: <FLOATING POINT NUMBERA016.5 > Voltage the Regulator will use during FLOAT
phase. This value is a floatipgint number and entered for aormalized12vsystem Setting this value to 0.0v
willcause allchargid (2 ai2 L) Rd{S@eyide: BeFiriing Charging Yalt&ySsdand Amps)

Limit Amps: <WHOLE NUMBER A 50)> While in FLOAT phaselivered Amps will be monitored and
regulated toW[ A YA (i IS#idEQ A Y A &1 Willddis@blethisT S| G dzNB . YR { B BAY (i Q
regulated.

Exit Duration:<WHOLE NUMBERAO030000 (500 hours)) > After entering FLOAT phase, a timer will be
a0 NI SREA G5 dahiduleiiHaws expired FLOAT mode will exit and the regulator will bodv®ST
C[h! ¢ Y2RSHEA (5 dz28liiiiiaigadhétregulator to remain in FLOAT mutiess triggered by
another exit criteria

Revert Amps:<WHOLE NUMBERG@ A 0)> While in FLOAT modeWfw S @ S NJré ekdeldded it is an
indication that a large load has been placed on tatery and current is being withdrawthe regulator will re
start a charge cycle, looping back to BULK m8é¢tingWw S @S NE 0 Willdis&ble this feature.

RevertAmpss most useful in the case whettee amp shunt is placed on the battery, as when the amp draw
from the battery exceedRevertAmps it is a clear indication energy is being drawn from the battémythis
case, seRevertAmpgqual to the number of amps being drawn from thattery that should be used to trigger
a revert tobulk.

In cases where thamp shunt is installed on thaternator, this can also be of use by siziRgvertAmpso a
value slightly above expected house load values. However, perhaps a better indisatiget this to =0, and
useRevertVolts.

Revert Ampshours: <WHOLE NUMBERK0A 0)> After entering FLOAT mode if the accumulated number
of Amp Hours removed from the battery exceedéav S @ S-KB HzMRI@gulator will restart a charge
cycle, boping back to BULK mode. Settigv S @ S-KER HzZMBIQIll disable this feature

This is another way to indicate the need to restart charging of the battery, and perhaps a better apptaach th
raw RevertAmps, but it is only usable if the amp shuntased on the battery.
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Revert Volts: <FLOATING NUMBER @.06.5> While in FLOAT mode, if battery voltage drops below
Ww S @ S Nileagstinie 3h@ indicates a large load has been placed on the system and the regulater will re
start a charge cycle, dping back to BULK mode. SettiHgv S @ S N O+ \&ilf disabl@ this feature.

Revert SOC: <WHOLE NUMBERA0100)> While in FLOAT mode, if the batteries SOC (State Of Charge) a
reported by a CAN attached BMBother RBM drops beloW w S @ S Nt fegulat@r will restart a charge
cycle, looping back to BULK mode. Setihg S @ S NdDWilhdisgble this feature.

In determining to exit Float Mode, a rolling average value for measured Amps and Volts is used. This way shor
term events(e.g., a surge of a refrigerator starting up and before the Alternator can respond) will not pull the
regulator out of Float modeNote also that the revert Amghours are a negative value, and measure the

number of AHs removed from the battery after eritey Float mode.
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$CPP:n- Change POSKFLOAT parameters in CPE user entrnn={ or 8

This command (with its parameters) will cause BF@STFLOAT portioof a Charge Profile Entry to be updated.
Parameters must be in the following @dNJ | Y R Ay Of dzZRS O2YYIl aXé¢ aSLJ NI (2 N&
and/or after the parameters are allowed.

$CHP.n <Exit Duration>, <RevevBat, <Revert Amjhours> <VBat Set Point>

n: (7A y 0 Yy @& the GHarge Profile Table Entry thall be modified. Use range 7 to 8.

Exit Duration:<WHOLE NUMBERA030000 (500 hours)) > After entering PERTOAT phase, a timer will be
a0 NI SREA G5 dahiduleiiHavws expired POSTOAT mode will exit and the regulator véitert to
BULKphase. { S (i (DAEYA Fi 5WzNG-will EaRisé e regulator to remain in PORIOAT mode unless
triggered by another exit criteria.

RevertVBat <<FLOATING POINT NUMBERA016.5> While in POSHLOAT mode, if the system battery
voltage dropselow W@ S NI+t is hnindication that a large load has been placed on the system and the
regulator will restart a charge cycle, looping back BJLKmode. SettinglevertVBaf = 0 will disable this
feature.

Revert Ampshours <WHOLEBNIUMBER-250A 0)> After entering POSALOAT mode if the accumulated
number of Amp Hours removed from the battery exceetiéd S @ S-KR HzMBI@gulator will restart a
charge cycle, looping back to BULK modi&ate that this trigger goes directlp BBulk, as opposed to back to
Float mode.Setting¥ w S @ S-KR HzZMEIIll disable this feature

VBat Set Point: <FLOATING POINUMBERQ.0A 16.5 > Voltagethe Regulator will use during PGST
FLOAT phase. This value is a flogiimigt number andentered for a normalized 12v system. If set =0.0
(default), charging will be disabled during pdistat mode.
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$CPE:n- Change EQUALIZE parameters in CPE user entry=i7 ©r 8

This command (with its parameters) will cause HRRUALIZATION portion of a Charge Profile Entry to be updated.

t F NF YSGSNB Ydzald 6S Ay (GKS F2ftft26Ay3 2NRSNI I YR AyOf dzR¢
and/or after the parameters are allowed.

$CEN <VBat Set Poinge Max Amp > <Exit Duration>Exit Amps>

n: (7A y 0 Yy @& the GHarge Profile Table Entry that will be modified. Use range 7 to 8.

VBat Set Point: <FLOATING POINT NUMBER A(020.0) > Voltage the Regulator will use during
EQUALIZE mode. This valuefigading-point number and entered for aormalized12v system (See note:
Defining Charging Voltages and Amps). SetrgtCH Owill disable EQUALIZE mode.

MaxAmps: <WHOLE NUMBERAO050)> Optional additional current limit whilen EQUALIZghase the
regulator will cap delivered AMPSYa | E | YSelfingWa | E ! ¥ Qdl @isablethis amperage capping.

Exit Duration:<WHOLE NUMBERAO0600 (10hours)) > Aftestarting anEQUALIZphase, a timer will be
a0 NI SREA (5 dahiBukkiiHavg expireEQUALIZE wédmanateand the regulator will enter FLOAT
mode. { S i MEWMT 5W2NA WillldBabIEEQUALIZE mode

Exit Amps: <WHOLE NUMBERAO050)> During EQUALIZE modelivered Amps will be monitored anditif

fallsto (or below)W 9 E A (i dqializkitiorwill be terminated and theegulator will move to FLOAT modéote

that as a precaution, Battery Voltage is not checked when sampling Equalization Exit Amps (as it is in Acceptar
and Overcharge). It is up to the operatorkeep the engine speed up and allow for a full equalization session to
occur. Setting¥ 9 E A (i2 OWlldigable Amp based exiting of EQUALIZE mode and only Time monitoring will
be used.
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$CPB:n- Change BATTERY parameters in CPE user enfry=7 or 8

This command (with its parameters) will cause the remainingigodf a Charge Profile Entry to be updated.

t F NF YSGSNB Ydzald 6S Ay (GKS F2ftft26Ay3 2NRSNI I YR AyOf dzR¢
and/or ater the parameters are allowed.

$CHB.N /Bat Comp per°C>, <Min Comp Temp, <Min Charge Temp>, <Max Charge
Temp> < Rdc Volts>, < &dow Temp>, < Rdc High Temp>, < Rdc AmpsaxBatinps>

n: (7A y 0 Yy @& the GHarge Profile Table Entrythall be modified. Use rangeta 8.

VBat Comp: <FLOATING POINT NUMBERAOM1)> This is used to adjust all target VBat voltages based
on the current Bttery Temperature in 1 degre@ increments This value is a floatifgpint number and entered
for a normalized 12v systeat 25c. (See note: Defining Charging Voltages and Amps). Set = 0.0 to disable
temperature based voltage compensation.

Min Com Temp: <WHOLE NUMBER(QA 40)> Additional compensation to battery target voltages will be
stopped when the battery is at or below this temperaturedegree C

Min Charge TempzWHOLE NUMBEREA 10) > If the battery drops below this temperaturehargingwill
be disabled Once temperature rises abowin Charge Temm new charge cycle witart.

Max Charge TemgWHOLE NUMBERO@A 95) >  If the battery reaches this temperature, the system will be
disabled toprotect it. If the battery temperature continues tise, the systenmwill eventualy FAULT when

battery temperatureexceeddMax harge Temby 20% Note thatMin and Max Temp limits will override any
outside direction the WS500 regulator received; even if a CAN connected BMS is asking for charging, if either ¢
these hard stop limits are exceed the regulator will enter Disabledemod

Rdc Volts: <FLOATING POINT NUMBER A012.0) > If the Battery Voltage is at or below this
value, the regulator will work in Reduced Charge mode, where the maximum ampgseitlivehe
battery will be limited toRdc Amps SetRdc Volts 0.0 to disable checking of battery voltage for
Reduced Charging mode.

Rdc Low Temp<WHOLE NUMBERYA 20) > If thébattery temperature fallgo or below this value
in degrees C, the regulator will enter Reduced Charge mode. -S@tte disable lis test

Rdc High Temp<WHOLE NUMBERYA 95) > > If theattery temperature riseso or above this
value in degrees C, the regulator will enter Reduced Charge mode.-®eto=disable this test

Rdc Amps : WHOLE NUMBERAQ0100) > When theaiguator is n Reduced Charge mode, battery
acceptance current will be limited to this value. Rdc Amps is defined relative to the normalized 500Ah
battery and is adjusted by the system battery capachg. withMax/Min Charge Tempghe any of the

RDC tggers (Temp, voltage) will also override any directions arriving from the BEIS: 0 to disable
ReducedCharganode.
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Max Bat Amps : WHOLE NUMBERA02000) > If set, this will be the maximum amperage allowed

to flow into the battery. Remember, thi8l f dzS A& aSd NBt I GAGS aitiKS
is also adjusted by the Battery Capacity Multiplger;a value of 250 would cause the regulator to limit
charging current to a 0.5c rate. Set = 0 (default) to disable Max Battery Amps

$CPR1 - RESTORES Charge Profil¥cdefault values
wSaid2NBa (2 RSTFlLdzZ G o0t dzSanQpi OF sOBIMIAS yNIBNERISWEB/ZK HINGESS Nt
restartedautomatically

$CPR:n

n: (A y U Y @&the GHarge Profile Table Entry that will be restored. Use ramm8.
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$DEP: DEPendency

Dependency is a way to allow the device to confirm both the correct device type, as well as a minimum firmware versio
required to utilize this configuration. In most cases sending in configuration strings with additional parameters (ala,
new capabilitis) that the present level of firmware, the device will simply ignore the extra parameters; and this might
causeundesirable behavior. Beginning with firmware version 2.4.2, an optional $DEP may be used to allow the device
to check to see if the firmwarns able to support all configuration commands and parameters.

P59tY f+SNBA2YHIT f+SNEAZ2YH X

+ SNAR A 2 Y Y+ S HAifiidlgegame form as that reported out by $SST: and contains both the device type
as well as a minimum release of firmwareeded. Take care when declariagersion>as the format is well
defined: mmmmxx.yy.zz

mmmm: a 4 character string containing the device type. Supported devices types are:

1 AREG: WS500tédnator Regulator OEM branding islso an AREG device.
1 DCDC: W3000DCDC Converter. OEM brandingls® a DCDC device.

XX, yy,zzb dzYSNRA O @I f dzSa aSLI NI GSR o0& (62 WoQ EEX
allowed). The device firmware must be equal to or grettianthe defined xx, yy, xx

Examples of $DEP are:

AREG2.4.2 A WS500 Alternator Regulator, firmware must be 2.4.2 or above
DCDC2.4.3 A WS3000r DCDC Converter, firmware must be 2.4.3 or above.

$DEP: DCDC2.4.3, AREG2.4.2 @
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$RAS:- Request All Status back

This command will instruct th&vS500 Alternator Regulattw send out via the Serial port a copy of the all known status
strings. It is useful for external applications to capture the current status w/o needing to await the arrival of eagh strin
(whichcould take several minutes or more, depending on how status stringspaced out).

$RAS:

P FGSNI FEf adlddza adGNAy3Is KEoOS 68Sy aSyidsz a'hYé A
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$RCP:n-Request to send back CPE entry #N (n:)l.

This command will instruct th&/S500 Alternator Regulattw send out via theserial port the SAVED contents of the
/I't9 SYGNE bX ¢gKSNBE b Aada | ydzYoSNI FNRY ™M (2 yo {SS al

$RCP:n

$RCP:0- Request tosend back currently selected CP\
Special version of Request for CPE, this will send back the currently selected (via the DIP switched) CPE.

$RCP:0

Note, the CPE entry sent back in response to a $RCP: command will reflect the calrestcontained in FLASH

memory which may not match what the regulator is currently working with. If a CPE has been modified and saved to
FLASH, those madifications will be reflected. However, untiMig500 Alternator Regulatgs rebooted it will not

utilize those values. For current active targets being used, look at AST; and SCV; status strings.

Note on Change Requests to Charge Profilekhe onlyCharge Profile 7 or 8 (the two customizable entrieaybe
modified via an ASCII command. Thte iduce the potential for major errors in the regulator.

Also, take great care in setting these values, esp the exiting time and amp thresholds. Some of these thresholds can &
disabled by setting to 0, disabling that threshold test. If both Amfim& values are disabled, it is possible for the
regulator to stay in a full charge state indefinitely, likely causing damage to the battery. WSB@0 Alternator
Regulatomay be deployed with theamp shunt at the Alternator, orat the battery, someof the CPE entries will behave
differently depending on which deployment model is used. And some entries might have no meaning. Great Flexibility
NEadzZ Ga Ay DNBIFG wSalLRyaAiroratAdeXx

LfEf /KFEy3aS tNRFAES O2YYlFyRa ¢Af fssétdBuciessiully. AHoweved, to hs¥ufedthe A -
changes are STORED and used the regulator must be reset using the $RBT: command after all changes have been m
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$RLF:- Request Last Fault

This command will instruct the WS500 Alternator Regulatareind a copy of the Last Known Fault information,

including the Fault Numbemnd a copy of the ASInd CST strings at the time of the fagyftrecededby two dots (..)
After the last string is sent out, $AOK will be sent.

If no recorded Fault exists, nthe $AOK will be senBMSR will clear any saved Kault information.

$RLF:

PFASNI £t adlddza aGNAy3Ia KIFEGS 0SSy aSyds d! hvyé

$RLF.@

.FLT ;, 14,0

..AST;,0.00, ,0.06, -3.8, -3.8,0, ,13.10,100,15000,2, , - 99, -99,,0,,0.06,19, -99,0
..CsT;,1,0,2,70, ,1,1, ,1,0,1,,0,0,0, ,129,,0,0,0

AOK;
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$SCA: Changes ALTERNATQ@Rd Systemparameters

Used to update the system configuration entries associated with the AlteraaidiSystem

$SCA: BTS2ATS? < Alt Target Temp >, <Alt Derate (norm) >,<Alt Derate (small} >,<A
Derate (half) ><PBB, <Alt Amp Cap, <System Watt Cap, <Amp Shunt Ratip><Shunt
Reversed?><ldle RPMs><Warmup Delay><RequiredSensorsy <dgnore Sensors>=<BMS
Amp Cap>

BTS2ATSXWHOLE NUMBER (0, or 1) >BTI62ATSi5 set = 1, the Battery Temperature Sensor will be
treated as a 2 Alternator Temperature SendefThe warmer of the two sensors will be used as Alternator
Temperature fo both reporting and regulationUseful if two alternators are being driven from one regulator
using a common field. Make sure the Battery temperature is being supplied via the CAN.

Using the BTS for &“ATS is also useful with the IT converteoption; it allows two alternators to be
monitored.

(Default = 0)

Alt Target Temp: <WHOLE NUMBER (A5150)> Operating temperature the regulator should attempt to
keep the Alternator undein degrees CIf the Alternator temperature exceeds this value, the regulator will
reduce field current to allow the alternator t@turn to a safe operating temperaturdf the Alternator
temperature continues toise and exceeds this temperature bY)% the regulair will fault out and stop
producing power

Alt Target is used by the EIIEC converter to reduce power transfer as alternators reach their target
temperature

Alt Derate(norm),

Alt Derate(small),

Alt Derate(half): <FLOATING POINT NUMBERA01.00)> These derating values are used to limit the
alternator@ maximum current output to some % (10% to 100%) of its demonstrated capabilitil{geap
Cap. The three values correspond to the mdte Alternator.

1 Normal- Condition when either of the othanodes are not selected.
1 Small Alternator Mode selected via DIP switdh
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1 Half Power Mode Selected by shorting the Alternator NTenperaturesensor wires.Half-power
mode may also be selectethen engine RPMs fall below the threshold setwiaiggeralf-power
RPMS:n the $SCT: commerizklow, or via the Featurén (See $SCO: command below).

In operation, Deating values are applied to BOTH tHeAmp Cap awell as the internal maximuriefd PWM

drive. In this waya smaller alternator is protected, even if thmp shunt is not connected.

If agiven Alt Deratevalues is set = 00%), this will cause the alternator to be shut down and the regulator to
enter a readyidle state. Such a condition can be useful if deploying-®OConverter (See $CDD command on
59) by always powering the regulator and using {paifver to select between when the engine is running or
turned off, but in all cases allowing the IDC converter to be managedVhen released from readtile mode,
the alternator willchange to precamp mode and do its normal startup process.

b2GSY 2 KSy &aSdidAay3a GKS wrtid 5SNIGSOEVLQ @I tdsSaz Y
of the other two, else an internal error/hard fault may occur.

PBE <INTEGE (1A 10> Pultback factorfor reducing Field Drive at lower RPMK.the WS500

Alternator Regulatois able to determine RVIs (via the Stator wire), the Alternatéiield Drive will be reduced

when the regulator detects the engine is at IdIét idle the maxPWM will be capped at around 16f full field,
GKAOK aKz2dzZ R NBadzZ G Ay a2YS Odz2NNByd oOoNAYy3d LINRBRdAzOS
slowly be removed. PBF determgteow quickly this pulback is scaled off.

Set =0 (DEFAULTp disable this feature.

Set =1 to cause Field Drive to be reduced to a maximum of 70% drive in the case wh¥v&H® Alternator
Regulatoris no longer able to measure RPMs via the Stataignal. This might be for example where an
engine is operating at extremely low RPMs, below theioyioint for the alternator. Or where the engine is no
longer running. The 70% limit will only be enabled if at one tiorend operation the egulator was able to
measure RPMs successfully.

If PB- is used,dr many engne / alternator combinations &alue ofl will result in good operations. However, if
you have installed a largdternator on a rather modest sized engine, you might notice the engine struggles
when trying to increase RPMs fromdd In that case, increase the PBF value. A factor of 8x or so might be
needed in the case of a small dadlat engine with a large 150A or greater alternator (consider also using the Alt
Amp Cap and/or System Watts Cap capabilities as well to rest@ixinrmam engine loading at higher RPMs).

If the engine has a large capacity relative to the alternator size, consider reducing the PBF to 1. Doing so will
allow a greater production of amps while at idle, while at the same time preventing the alternatorieong
driven at Full Field during low RPMs (and hence low cooling)

Finally, if yousystem matches an engine with great capability, and the alternator has good cooling / heat
management; you can set the PBF factor = 0 to disable any capping of fiete dhile the engine is at idle.
This will allow for maximum alternator output at idleowever if the egulatoris enabledbut the engine is not
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actually running, field driveill increase to Full Field until a fagheckcauses theegulatorto reset. Do not
fSIPS GKS WAIYAGA2YQ Ay (GKS hb LRaAaAGAZ2Y I Ipwoildbd dzi
advisable to assure there is a temparat sensor attached to thalternatorin this case; to prevent unintended
overheating during prolonged idle periods.

Note: Fieldoull back is dependent upon treator sensing wire being connected to the alternatoirthie
regulatoris unable tareliably sense RPMs, all idle pblhckfeatures will bedisabled. Note also that one should
make sure to configure the tachometer via th8 CT.command.

Alt Amp Cap: <WHOLE NUMBERLA 500) > Alternator AmperageéCapacity(<Alt Amp Cap) isan

uncommon factor and primarily used whéme Current Shunlocated at the alternator (vs. the battery)When
definedtheNB 3 dzf | G2NJ gAtf fAYAOG GKS ! YLISNI IS 2dziAlfdzi 2 F
5 S NI (i factots ERef@rence Derate factors abov@here is nadjustment made to this \tae based on

system voltage or selection of system battery jzke values declared will be used directiA special feature

is enabled by setting this-%: the regulator will drive the alternator as hard as it can for a short period of time
when T'entering Bulk phasand in this way will autsample the alternator size based on its capabilities.

(Default = 0, disabled)

Do note with this option, there may be some interactions between the field % pullbacks and an attempt to
reduce what is perceie I & WI £ G SNI I G2 NI OdzNNEB y dpowetdurflef 6 O] = F2 NJ

With Alternator AmperageCapdisabled, reduced power modes will apply the scaling factor to the PWM duty
cycle. It should be noted that there may not be a direct relation betweenatiahs in PWM duty cycles and
delivered Amperages care should be used when setting up the systerfDefault: 1.00, 0.75, 0.50 respectively)

System Watts Cap: <WHOLE NUMBERLA 20000)> This regulator will limit the system wattage to this
value. Its primary uses to protect the driving engine and/or beksy limiting the maximum amount of Work
the engine is asked to do in behalf of the alternator. (Work being a function of BOtEHaMbIAMpS, hence
Watts). It may also be used to limit the total amountpdwer beingdelivered intothe battery by all charging
sources. There is no derating or adjustment made to this value based on system voltagkotionof system
battery size <System Watts Capacity is used td- ¥ i S NJ | LILI B A5/ SRabfafeSIt ifusédd protect
the alternator from over current usage. A special feature is enabled by setting-thithe regulator will drive
the alternator as hard as it for a short period of time wheri*Eentering Bulk phase. This will then be used to
define the Amp Limit of the Alternator.

Note on Alt Amps and System Watts: You may set either of these parametdmsatiow the regulator
to automatically calculatémits based on the sampled capability of the alternator, or set them =0 to
disable that feature. Though these two are interlaced, they are indeed separately monitored and
adjustments to the Fiel®@WM are made independently for each

.(Default = 0, disdbd)
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Amp Shunt Ratio: <WHQ.ENUMBER00A 20000> Enter the ratio of your Ammeasurement shunt in
terms of AMPS mVolts e.g., if you have a 250&5mV shunt, you would enteB333 £50/0.075). And you
mayadjust thenumberto allow for finetuning of the Anp Shunt. e.g., if your shunt has a 3% error, you could
enter3433

Caution: Shunt Voltage is limited+6-80mV. Do NOT exceed this value!

Shunt reversed?: <WHOLE NUMBER (0, or 1) > Allows software correction if the Amp Shunt was wired
backwards. Set =1 and Amp readings will have their polarity changed.

Idle RPMsx INTEGER ) 2500)> Used in conjunction with PBF to manage Field Drive at lower RPMs. As
RPMs rise above Idle RPMs, field drive will be increased at a rate determined by PBF. During normal operatior
Idle RPMs can be detected automatically by WiS500Alternator Regulair. However, in more sensitive
installations where the management of the alternator Field Drive at low RPMs is critical, additional system
reliability can be achieved by defining the IDLE RPMs value to be used in all calculations. In extreme installatiol
(very small engine with large efficient alternator), Idle RPMs may be defined artificially high;sdoivill cause

the regulator to increases its pull back of Field Drive during low RPM operations.

Set=QDEFAULT)2 Syl 6f S WI dzii 2€RPRSGSNXAY I A2y 2F LR

Warmup Delay: <WHOLE NUMBER (A5600) > Holaff period when regulator is 1st powered on before
it will beginto apply a load to the engine. This is the numinesecondf delaythe regulator will remain in
PRERAMP mode before mavwgy into RAMP mode. Default 8 8econds.Beginning with v2.4.1 firmware, use of
a negative number for Warmup Delay will cause the Fast Ramp feature to be disabled, resulting in a slow
ramping up ofalternatorat all times. This is more consistent witbw v2.2.0 firmware always operated.
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Required SensorssWHOLE NUMBER A0255) > Many capabilities depend on the presence of sensors.
Batterycompensatiorrequires the presence of a battery temperatwgensor;Alternator Temperature

regulation requires the presence of an alternator temperature sensor. If one or more of these sensors are not
installed, or fail during operation, results could be less then desired. As a precaution agaifquised
Sensorsllows the identification of criticaensorsand if any of them are missing or fail the regulator will take
action to reduce demands placed on the system.

Requiredsensorsllowsthe identification of critical sensors. It immambercreated by summingp thevalue
associated with each potentiatitical sensor. For exampléyou wished tandicatethe Alternator and Bttery
temperature sensorare critical, you would enter 31+2) The value of 0 disables critical Required Sensor
checksand the regulator will utilize other existing faliack modes.

Sensor Value Default Action of missing sensor
Alternator TemperatureSensor 1 Enable HalPower mode

Battery TemperatureSensor 2 Force to FLOAT mode

BatteryCurrent** 4 Force to FLOAT mod@8eenote**)

CAN RBM 8 Disable charging, Featuiie may be used to

Force to Float when CPE #8 is selected

Force FAULT override 128 hdSNNARSa W5STIldzZE GQ |
into FAULT mode.

Tablel - Required Sensor Encoding

If at any time one of the Required Sensarsidentified as failed or missirthe LED will flash its normal
patterns, but in REDn ladditionthe feature-out port/ dashlampit will also flash out error codes during a fault

If the WS500 Alternator Regulator has been configured to repurpose the BTS fadterdator, a failure in
either ATS or the repurposed BTS (now known as ATS2) will trigger the Alternator Temperature Required Sens
check.

TheWS500 Alternator Regulatonay also be configured to cause a Armetoverable FAULT condition, overriding
the default actiors listed inTablel by adding 128 to the summed numbdn the prior example of Bat and Alt
sensordeingcritical, sending 131 instead of 3 will cause the regulator to FAULT if either is noted as missing or
fails.

Battery current / Battery Temperature values arriving via the CAN from a remote battery master or BMS may be
used to satisfy the Bat Temp and or Bat Current checRequired Sensar addition, by selectinGAN RBMa
check for the entire presemcof a remote battery master or BMS may be required as well.

Note** When not receiving Battery Current via the CAN, and utilizing the shunt for measurermentsfficult

to determineif an Amp Shunt has faileg.a truereading OA of current. Becse of this, theNS500 Alternator
Regulatowill delay check for the presence of a working Curi@ntint until afterBulk has been completedA
current reading ofyreaterthen 5A at any time during BULK phase will be used as an indicator that the current
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shunt is present and working, as will the arrival of battery current measurements via the @#de. this
determination is made no additional checks will be magdes a valid operation condition for the regulatoay
at times have a battery current ®A (example, when actively regulating current to OA in FLOAT mode).

Ignore Sensors<WHOLE NUMBER A0255) > A companion ®equired Sensarthis bitflag parameter

will cause the regulator to ignore measurements on the flagged sensors. Typically this is only used where
sensing is done via Remote Sensing, example: If Battery Current is supplied via CAN from the BMS, and the Ic
current shunt is not used by setting thelgnore Sensduit, random noise is prevented from causing miss

readings. The stator is another key example, if not used one can ground that signal wire, orlgebtbae

Sensobit for the Stator.

Ignore Sensoris a numier created by summing up the value associated with each potential critical sensor. For
example: if you wished to ignore the Alternator temperature and current shesudings you would enter 5
(1+4).

Sensor Value

Alternator Temperature Sensor 1
Battery Temperature Sensor 2
Local Current Shunt 4
Stator 8
Feature Inalways treated as Inactive) 16

Table2 ¢ Ignore Sensor Encoding

Be careful with the relationship betwedgnoreand RequiredSensors, an ignored senor will cause a positive
GNJF LI AT AG A& WNEBI dzA eBawikrelAlgdoe cafefBl widhlthe BeStuid signal/dré] & dzLJ
SALISOALFtEte a AG A& G GAYSA dzid SR chargngskould be{stoppedA y |

BMS Amp Cap: <WHOLE NUMBER 02500 ) > BMS Amperage Capacity (<Bi$ Cappissued to

define a global system limit in a like way tk&ystem Watts Capacity> BMSAmp Caplefined the maximum
charge amperage the BMS is defined to support. If the battery $CPB MaxAmps (aka, C rate) allows current to
exceed the maximum allowed BMS current, the regulator will restrict current so as to neloaxethe BMS

rating. BMS Amp Cageityis clipped to 10A increments, so a defined value of 258A will be saved as

250A

If BMS Aggregation is enabled, the total BMS current allowed will be increased to match that of th
G2a0GFt NBO23ayAl SR 2ytAyS IyR OGAGS . a{Qaod
If a RBM is controlling theéharge cycle, sending in goal battery current lim#siSAmp Cagwill be

ignored.

Set = 0 (Default) to disable BMS Current Limit.
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$SCA:WINES LI & AGK a! hYTeé AT (KS OHowWever,yoRssurd tie cHamg@eCsT GRED R
and usedhe regulator must be reset using the $RBT: command after all changes have been made.

Example Large alternatopowered bylarge main engine:

= =4 =4 =4 =4 =4

If not already done, set regulat@name

Disable Idle adaptive pullback (alternator has massive cooling capability, and bagswficient reserve)
Adjust amp shunt to 250A/75mV

Define engine idle @ 550 RPMs

Must have Alternator Temperature sensor present, else cause regulator to FAULT

Leave ther values as default (Séependix D)

$SCN:0,MainsAlt,5555@
$SCA:0, 95,1.0,0.75,0.50,0,0,0,3333,0,550 ,60 ,129@
$RBT:@

Example Detailedconfiguration. Large alternator powered by large main engine, 1500AH industrial FLA battery:

1 Set name to MainsAlt
1 Acceptance @ 14.4v until acceptance curieress than 1% of capacitjhr@nax.
0 8hr Time limit is set as fablack in case of battery aemt sensing failure
1 13.2v float- revert back if 2% of capacity is removed
1 15.3v Equalize, 3Hr duration.
1 No overcharge nor podtoat phases.
1 Allow Alternator to operate up t405c
1 30mV temp comp
$SCN:0,MainsAlt, 4449 @
$SCA:0, 105,1.0,0.75,0.50,0,0,0,3333,0,550 30 0@
$CPA:7 14.4,48 0,5,0@
$CP0:7 0,0,0,0@
$CPF:7 13.2, -1,0,0, -10,12.7 0@
$CPP:7 0,00 ,00 @
$CPE:7 15.3,0,180,0@
$CPB:7 0.030,0, -45,450, -99,-99,0,0@
$SC0:7,3,1,0 0@
$RBT:@
Example: Shorted warm - up delay to 15 seconds, leaving the rest of the configuration at the default
values:
$SCA:0,90,1.0,0.75,0.50, -1,0,0, 10000,0,0,15 ,0 @
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$SCT: Changes TACHOMETER parameters '"éE

Update calibration ratios and parameters associated with alternator driven tachometers. It should be noted the
regulator will function correctly without changing any of thgmgametersyou need only change them if you wish to
estimate the RPMs of youngine to be reported by th#VS500Alternator Regulatar

$SA: <AltPoles>, < Eng/Alt drive rativ, <TachMin Field>, <ForceTM=<TriggerHalfPower
RPM>

Alt Poles: <WHOLE NUMBER £225)> Number ofpoles in the alternator.

Eng/Alt DriveRatio: <FLOATING POINT NUMBER A050)> Enter the ratioyour engine drive pulley
diameterdd ® GKS | £t GSNY I G2NJ RNAGS RA L Y SpilllSyNamnd the Aleeinator ha S =
I Hdcé RNAGS LlzZ f Se 23 KSy SyiSNY H®c HO 6 TO

Tach Min Field <WHOLE NUMBERL@A 30)> This ishe % value thePWM will bekept at as the

minimum drive wherForceTM(Below) has been enable®E VERY CARERIth this valueas it will set the
FE22NIAY SKAOK (GKS IfO0SNYIFIGd2NI Aa RNAGSyd LF¥ GKIG
burning out the battery. This is the actual PWM value sent to the field drib@ugh it is capped 880%

SetTachMin-Field—1to-enable-autedetermination (Disabled, installer must set value manualy.will be
treated as Disabled (0).

If aTach Min Fieldalue is set (any value greater then BhdTACHVODEs enabledthe regulator willuse this
value asa minimal field drive %. Even during the wanmperiod. You may have to experiment lnihis value
to get one which matches your system, taking care not to make it too gasdhat could cause issues with
overcharging of youbattery.

If a fixedTachMin Fieldvalue is set, the regulator will also hold in the warmup / idle phase urilible to

stably see RPMs, indicating the engine is runnifigs will prevent the field from being driven any harder in the
case of the regulator is powered on VBEENABLED, but the actual engine is not running. Do take note thatigh:
the stator wire is not connected (or has failedid/or the Tach Min Fiel&b drive value is too lovthe regulator

will remaininwarmdzL) Y2 RS Wl LILIS I NR y 3 it wiag be&nlingtisicted to vdit 8rifl it ak S y
aSS F adra2N ar3daylfXx

Set = 0 (default) to not inject any artificial PWM % min value.

And a special note on Li based installs be eargfulwith Tach Min Fields incorrect setting will prevent the
regulaor from fully stopping charging when the battery has reached it target SOC.
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ForceTM: <0, or 1> Setting the value to 1 velableTachmode. (0 = DEFAULT)

TriggerHalt-Power Mode RPM«WHOLE NUMBER A010,000 )> If the measured engine RPMs isweelo
this value, the regulator will be forced into Half Power mode (See $SCA conalvavai in the same way as if
the ATS sensor lines are shortedhisTieature is most usable of the regulator is CAN connected to the engines
J1939 bus and therefore able to reliably pick up engine RPMs (as opposed to using Stator sensing directly).

Set = 0 (DEFAULT) to prevent RRgferedHalfPower Mode.

Example$SCT: 12,2.83,0,0,500@

P{/¢Y gAff NBLI& gAGK a&! hYT¢ AHowdvdt, $o assarethelcharyess STOREDINE O ¢
and usedhe regulator must be reset using the $RBdmmand after all changes have been made.

$SCT: will not beecognized if system has been lockaat via the $SCO: command.
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$SCO - Overridefeatures

Overrides the DIPwitches for Charge Profile and Battery Capas#tiection as well as other capabilities of the
device This commandlao allowsthe selection of auto detedbr system voltag (12v, 24v48v), or forcing a

fixed defined target system voltage.

$SO: <CP_Index>, <BC_IndexSV_OverridexLockout, <Featurd N>, <FeatureOUT>

CP Index: <WHOLE NUMBER A08 )> Which Charge profile entry should be used? (1..8). Set agkto
DIP switches for selection.

BC Index: <FLOATING POINUMBER (.0A #10.0)> Which Battery Capacibultiplier entry should be
usedagainst normalized 500Ah battéty(1..4). Set = 000to restore selection to DIP Switch valugis possible
to also receive the battery capacity via CANndrmal cases th8C Indewvill be overridden by £AN received
value. However, if you do not wish tBE Indexo be overridden byCAN receivedlalues;configureBC Index
with a negative value. The multiplier will have the same effect, the sign of the value only indicateBar the
Indexshould also override any CAN received value or Raisitive = yesallow a CAN supplied value bverride
negative = no, ignore both the DIP switch and any value is supplied via the CAN.

SV Override: <FLOATING POINUMBER (.0A 4.5)> Enabléby setting = 0.09r override the autesystem
voltagedetectionfeature by defining the SV multiigr to be used Though Auto detect is a nice feature, being

able to fix the system voltage can improve reliabiibd allow support for battery voltages which are not a
gK2tS ydzYoSNI Ydzf GALX S 2F (KS WwmH Dl fdib@ingkabld showsSsBmeo I (i
common values which may be used:

SV_Overridel Forced System Charge Profile VOLTAGE
value Voltage Adjustment Factor
0 Auto Auto
1 12v 1x
2 24v 2X
2.67 32v 2.67x
3 36v 3x
3.5 42v 3.5%
4 48v 4x

(SetSV Overide = 0 to estoreauto-selection of 12v, 24v, or 48v system voltages
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Lockout: <WHOLE NUMBER AQ02 )> Security feature: Restricts ability to perform changes and/or provide
input to the regulator which can impact how the Alternator charges the batt@&fg. CARFUL :Once lockout is
enabled (alue other then 0), it ca@NLYbe cleared by doing master resetpr returning the device to the
factory for resettingNo other commandnot even $MSR(unless given the passwordjll be able to clear a
non-zero lockout. Be-espescially-carefulwith-lockout=2-as-the-ON wavto recoverthe regulatorfro

0 = No locking out.

1 = Prevent any configuration changes

Rmethod Redactedn v2.4.3,

option 2 behavesthe same as option 1.

To clear a Lockout level 1, issue the $MSR: command with the devices password (See $SCN command). A le
lockout is not clearable and the regulator will need to be returned to the factor for servicing.

FeatureIN: <WHOLE NUMBER AO2)> Modfies the behaviors of the Featuie port according to the
following table Applying a modifier will override any other default behavior.

Featur_eIN Option Modified behavior of FeaturdN port
Override
0 Default
Function of FeaturéN will be inverted. Active will allov
1 CPE #&orce To | normal operation; while inactive will force the regulatoi
Float (Inverted) | into FLOAT mode. For use only with CPE #8, otherwij
this option has no effect.
If Featurein is not acive, regulator will be placed into
, Select Hathower Halfpower mode (See $SCA commaaimbve).
(Inverted) When selected, activating Featuire will release
regulator fromhalf-power mode.

50



FeatureOUT: <WHOLE NUMBER A02 )> Modifies the behaviors of the Featwet port according to the
following table. Applying a modifier will override any other default behavior.

FeaturgIN Option Modified behavior ofFeaturelN port
Override

0 Default

Featureout will remain inactive until the Potloat
. . phase is reached. Often used to signal generatop
Activate in post . . .

1 Float when a battery |f_ fully chargedThe device entt_arlng_a
HARD FAULT will also activate the Featwrewith this
option.

Caused Featureut to become active when the battery

5 Battery Heater | heater is indicated as being active via CAN. Useful to

Active drive enable pin on external powepurce for battery
heater as BMS indicates a need.

$SCoOwillreplyg A G K a! hYTé¢ AF (GKS 02 YY IHgWweves o dssurshtid héngaie SROREDIZO O S
and usedhe regulator must be reset using the $RBT: command after all changes éavertade.

$SCO: will ntonger berecognized once it has been lockedt.

Example Configure to override DIP switches and positively define system voltage and battery capacity:

If not already done, set regulators name

Use CPE#3 (FLAgargebatteries)

1500AH battery (BC Index = 3)

12v system (SV Override = 1)

Lockout NOT enabled (Allows continued changes)

=A =4 =4 =4 =4

$SCN:0,MainsAlt,5555@
$SC0:3,3,1,0 0@
$RBT:@
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$SCN - ChangedNAME(and PASSWORD

UpdateName and Passwoibnfiguration The name is used by the CANbsystemto identify thisregulator.

$SCN <RESERVED=RegName >, RegPassword>

RESERVEBXWHOLE NUMBER (0, or Bet = 0;

RegName: f { ¢wLbD 6dzLd 12 my OKIF NI Ol S NIEsed fof ZANADIlydd Save o
twin engines, you might wish to set these to descriptive names.

RegPassword: f { ¢ wLbD 06dzLd 62 my OKINF¥OGSNERT y2 aLl O0Sa:x

$SCNwillreplyg A G K a! hYT¢ AT (K SsuGessiyHgRver tb dssutelthe héhgedie SRORED
and usedhe regulator must be reset using the $RBT: command after all changes have been made.

$SCNwill not be recognized if system has been locked via the $SCO: command.

52



$SR: - RESTORES System Configioratable to default
Restores System Configuration vadte original factory default values.

P{/ wY gAft NBLX & 6AGK d&dutcasIiudly Havever) ti &sue 2hy dhangeR 6 | &
STORED and ustt regulator musbe reset using the $RBT: command after all changes have been made.

$SCR: will not be recognized if system has been legledia the $SCO: command.
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$CCN:- Change parameterin the CAN Configuration table

Configure the CAN Configuratidable for this regulator

$CCN: <Battery Instance Override>, <Device Instance >, <Device Priority>, <AllpwRMB?>
<ShuntAtBat?><EnableOSE?>EnableNMEA2000?>,Enable_ ALT CAN
<Engine IDxBitRate3< DC_ Disconnected _VBatAggregate BMS

Battery Instance Overde: <WHOLE NUMBERA 100)> What battery instance is this device associated
with? (1..100. Set =0 to use DIP switches for selection.

Device Instance<WHOLE NUMBER A 13)> Which instance of charging deviceshis? Allows unique
identification of charging sourceBevice Instance is mostly used by external displays. It is considered good
practice to give each regulator a unigDevice Instancaumber, however if the installer fails to do that the
WS500 will atomatically adjust théevice Instancaumber in case of a conflict{Default = 1)

Device Priority<WHOLE NUMBERA1250)> What is the relative priority of this charging device?

A key value of the OSEnergy protocol is the ability to prioritize afgasgiurces. This value is what is
used to decide a given charging sources priority. If the needs of the associated battery (and any
additional loads) can be mély higher priority charging sources the regulator will reduce its output to
OA. However, ithe battery/load needs cannot be meet the regulator will deliver current to its limits as
needed. If there are two or more charging sources with the same priority, battery /load needs will be
split between them. (Useful in dual engine installations atahce loads between both engines).
(AlternatorsDefault=70)

Device prioritys also used to decide who should act as the Remote Battery Master, or the overall
coordinator in the system to assure all charging devices are working towards the same goal. If
AllowRBM1s enabled, th&VS500 Alternator Regulatavill assume the RBM role if no other higher

device exists. This can be useful in simple installations where no Battery Monitor is installed or-as a fall
back for a failed battery monitor.

Allow RBMP: <WHOLE NUMER (Q2)> Should th&/S500 Alternator Regulatattempt to act as the
Remote Battery mastér

0 =Do not allow theregulatorto assumehe RBMrole.

1 = Allow the regulator to potentially assume the RBM role. (Default)

H I 1ff2¢ GKS NBIdzZA FG2N G2 LRGSyaGArtte FaadzyS
Used in combination witkenable_ ALT_CAN?>, a Virtual RBM,mode wherethé | £t G SNI I G A @
supported/ ! hdata is retransmitted as a R\C compliant RBMNote that in this mode, though the
WS500 will represent the alternative CAN supported BMS as @ d&vhpliant device, if another device
with higher priority is present the WS500 will following-8¢pec and stop transmitting as an RBM.
Also,in the lack of an active t@rnative CAN device, Virtual RBM mode will defer back to a standard

RBM mode.

K
S
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Shunt At Bat?: <WHOLE NUMBER (0, or 1)> Is the shunt connected to the Battery? Used during RBM mod
to know if we are seeing alternator or battery current. O=rdsyegdefault)

Enable OSE?<WHOLE NUMBER (0, or 1)> Shoult\B800 Alternator Regulatsend and receive
OSEnergy (RQ status and coordination messaged via the CAN bus? 0=no, 1=yes(default)

There may be some simple installations where one wisheséatheWS500 Alternator Regulatés only

broadcas status to NMEA2000 devices, and the OSEnergy messagi@gRidard) causes issues with some
existing NMEA2000 devices. Do note that disabling OSEnergy mode will remove many of the systems benefits
such as coordinated / prioritized charging, simplified remote instrumentation, and more.

Enable NMEA20007?:<WHOLE NUMBER (0, or 1)> Should\t58&600 Alternator Regulatsend out NMEA
2000 like status messages via the CAN bus? 0=no, 1=yes(default)
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Enable ALT CAMNWHOLE NUMBER A0255) > Though RBMs supporting@®@SEnergy protocols

provide the best level of integration, there are other CAN based BMS and remote sensors which may be utilizec
Enable_ALT CAsla way to signal which of thesdditional protocols to support. Note that some protocols are
able to provide full RBM direction, while others only offer a limited amount of remote sensing. Itis up to the
installer to assure which messages are supported by the attached devicethadasultingsystemintegrations

meet expectations and needs. A value fieéfault)will disable any additional CAN protocol support, and it

should also be noted that a given device may require other configuration changes such as adjusting CAN baud

rate, and even disabling sonmgtional protocols supportede.g., NMEA2000)

Protocd Value Features
NMEA200RAT 1 Battery curr(_ent and temperature via NMEA20(
battery monitor.
SMA 5 BMS devices supportingHlA G W{ dzy y
message® 11 ZafPor ONRE ¥ (
Enabled activeegulationof battery current to
SMA 3 OA (and passed voltage goal) instead of disab
6k Q%SNR hdzii Lidzii ¢ § pas "age g
alternatorwith so signaled from BMS.
MG Energy Systems 4 Supportfor MG Energy Systems BMS.
MG Energy Systems 5 MG Energy Systems BM&h active regulation
5k Q%BSNB hdziLdzi ¢S of battery current to 0A
Discover 6 Support for Discover Battery CAN messages
Discover Support for DiscoveBattery with active
6K QBSNE  hdzi Lidzii ¢ & 7 regulation of battery current to O&vhen SOC >3
100%
Lithium Werks 11 Suppprt for Lithium \.Ner.ks BMS using
proprietary communications protocol.
- Utilizes active regulation dfattery current to OA
Lithium Werks L a « = A
6K Q%BSNE  hdzii Lidzii ¢ ¢ 12 SMKSSV YRz yzi OKFNHSQ
LUX 13 W[ | --bi BMSwrotocol.
Enabled active regulation of battery current to
LUX 14 0A (and passed voltage goal) instead of disab
6k Q%SNR hdzii Lidzii ¢ § pas rage g
alternator with so signaled from BMS.
Victron LYNX BMS 16 Support for Victron LYNX BMS
Victron LYNX BMS 17 LYNX BMS with active regulation of battery
5K Q%SNR  hdzi Lidzi ¢ S current to OA.

Table3 ¢ Alternative CAN protocols support

Note: Prior to Firmware v 2.1.0, Enable_ALT_CAN was a single value of 0 or 1 and used to specify only
NMEA200_ RAT supporRefer toAppendix A:CANenabledBMSfor additional details.
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Engine ID: <WHOLE NUMBERA 250 }> Used to associate theegulator with the engine it is mounted
on. Specifically with gards to RPMs. Thegulator monitors ér a matching J1939 engine RPM (PGN: 61444)
and will use it instead of measured stator RPMs. Also, if NMEA2000 messages are enathledeandator is
able to measure RPMsNMEA2000 PGN: Engine parametensid (#127488) will be sent with the RPMs
indicated as being associated with this Engine mefault ID = 0.

BitRate <WHOLE NUMBER AM4 )> If supported by hardware, allows CAN communications rate to be
changed from the default 250Kbps.
Value Rate

0 Default (250Kbps)

1 100Kbps

2 125Kbps

3 250Kbps

4 500Kbps

DC_ Disconnected _VBatFLOATING POINT NUMBERA 020.0 )>If a D@Disconnect command is
received via the CAN bus, the charging source will normally be placed into a Disabled mode. However, it may
also be optional placed into a CV state using this voltage.

A value of 0.0 (default) causes transitiordtSABLED mode FAULT stat

Aggregate BMS: <WHOLE NUMBER /010 )> Some installs utilize more than one BMS in a given battery
bank. This may be done to support slightly different locations (ala, port and starboard side of a vessel due to
space onstraints and/or weight distribution), or more commonly to increase maximum available current by
paralleling BMSes. In doing so, not all BMS devices will perform aggregation, instead they will present
GKSYaSt gSa | & RATTS NDBtylieing conmdctS8dN@the lsafm@ phiysicdDSC bhgrépate R S
BMS allow support of this type of install by monitoring for any BMS or potential RBM with not only the
configuredBattery Instanceiumber (See above), but also up to 10 Battery Instanéasm the baseBattery
Instanceup to Battery Instance- Aggregate BMS.Example, iBattery Instancés set for 2 (either via the DIP
switches, oBattery Instance Override abovahd AggregateBMS s set for 5, then ANY battery Instance from 2
G2 1 oAttt 0S O2yaARSNIFff LINILH 2F GKS aryS wWoldads

Aggregatiorwill sum up the battery current, and capacity; will monitor for any given battery device
comingon line or goingffline. The request charge state will be the least aggressive (e.g., if ONE
online battery asked for Float, then the WS500 will enter Float mode even iieéthainingbatteries

are askingfor Bulk). The battery with the most extreme temperature (Hmtcold) will be used to

make temperature related decisions, and if a given battery goes off line the WS500 will continue to
monitor and respond to the remaining batteries. Once if ALL batteries go dfikn&/S500 wilenter

a fault state.
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AggregateBMS is an advanced capability, and it is up to the installer to test and assure the overall
system responds in an expected way. Note that if enabled, Remote Voltage Sensing is disabled and t
WS500 MUST be installed with the voltage sensing wires attachea appropriate point in the
batterybank.! i LINB &Sy (X ( KaSe b&eh prookedviitiflggregatad{ Q a

1T MG EnergBMS
q Lithionics NeverDi¢ BMS

A value of O (default) will disable any battery aggregation.

P/ / bY 6Aff NBLX & ¢ AwadKprocesshdsicéessiully. HoweSer, @ as6urd the Bhanges are
STORED and used the regulator must be reset using the $RBT: command after all changes have been made
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$CDD:- Change parameters in the BBC Configuration tabI(—:

Configure the DOC converter for this regulator

$CDD: <Model><Mode><Volts><Volts_HalfPower, <Assist Amps_limit>
<Aug_Amps_limit>;Aug_limitV>, <Aug_limitSOC>

Model: <WHOLE NUMBER A02)> Which DDC converter is attached?

Value Brand Supported
Modes

0 Not Present (default) n/a

1 WS3000
APS12BI58000 0..3
Safiery Scott{

2 WS3000124 0.3
Safiery Scotf{ (24v) "

Default = 0 (None)

Mode: <WHOLE NUMBER A03 )> How should optional EEXC converter behave?

Value Mode
0 Off, Disable, Not Present

1 Charge Assist
2 2" Battery Augment
3 Dynamic

The WS500 Advanced Alternator Regulator has the ability to manage an optional exteid@l DC
converterand control the transfer gbower between two separate DC bussesCharge Assishode
the converter is used to diregtowerfrom a 2 battery/alternator system to assist in meeting the
charging goals of the primary battery the WS500 is managin@™ Battery Augmentmode, power is
taken from the primary battery/altarator anddirected to the 2% battery. Dynamicmode intelligently
manages betweeharge Assisind 2" Battery Augmentmode, directingpower as needed and
available.

In each case there is no need for a physical alternator to be attached to the asddusdteries
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In a typical application the WS5@®attached to a dedicated alternat@upplyingpowerto the house
battery; the 2 battery beingthe chassis batteryHere the DEC converter may be configured to
either assist in the charging of tlhwuse batteryusing excespowerfrom the Chassis Alternator, or
transferpowerfrom the house batterydlternator to the chassis batteryeither to augment the
existing chassis alternator during high current demands, or fully emulatit®y alternatoserving the
needs of the chassis battery wigfower supplied by the house alternatorAn example of this would
be to replace the OEM alternatarith a 48v alternator directed to the House battery, the-DC
converter may be configured 2" BatteryAugmer mode to emulate the removed 12v alternator and
providepowerto the chassis system and starter battery.

Another option would be to leave the OEM 12v alternator in place untouched, configure HeCDC
converterin Charge Assighode allowing for the chaing of a 48v house battery without the addition

of a 48v alternator. Even though the WS500 is not controllidgvghysical alternator, it is still

managing the charge cycle to the 48v battery, including the complete CPE profiles as well as any CAN
basal BMS integration.

Default = 0 (OfDisabled

Volts: <FLOATING POINT NUMBER 4 033.0** )> This value is used both when transferring energy
to the 2" battery, as well as while moving energy from tHé izattery. If the DGDC converter is
configured in 2 Battery Assist mode, the BIIC converter will deliver this fixed voltaga.typical

value is 13.8v to allow charging of the Starter battekyhile in Dynamic Mode, if the"%battery

voltage drops blow this threshold value, the BDIGC converter wibbegintransferring energy from the
House battery to the ¥ battery.

And finally, while in Charge Assist mode, if tAtkttery falls below this value, energy transfer will be
stopped.

If set = 0.0 (defult), the DEDC converter will not provide energy to th& Battery if so configured,
and will provide the max DDC converter energy to the primary batteryJse 0.0 with care.

Volts HalfPower <FLOATING POINT NUMBER A 033.0** )> Optional target voltage which is
selected ifthe regulator is running in Haower mode.(See $SCA command on pa@and $SCT
command on pagéd7). Typicallyhis is used in conjunction with some indication the engine is not
running to have the DOC converter operate with a lowef“battery voltage.

Sd = 0.0 (defaultwill cause the DDC converter to be fully disabled in Hptfwer mode.
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asssit amps_limit <WHOLE NUMBER A0500** )>While assistinghe charging of the Primary
Battery, he DCGDC converter will limit the amount giower transferred between batteries to the
maximum of its capability, assist amps_limit This current limit is typically measured on tHé 2
battery side of the DDC converter, unless noted above below in the SupportedDConverter
table. A value of (default) will cause the BDC converter to run at its maximum capabilifet this
to match the DCDC converter installation wiring as well as limits to"fheatery alternator capability
in the case oCharge Assishode

AUG_amps_limit: <WHOLE NMBER ( @ 500" )> While augmenting the"2battery with energy
from the primary battery, theDOC converter will limit the amount of power transferred between
batteries to the maximum of its capability, AAJG_amps_limit This current limit is typicalipeasured
on the 2% battery side of the DOC converter, unless noted above below in the Supporte®DC
converter table. A value of O (default) will cause the@IZconverter to run at its maximum
capability. Set this to match the DCDC converter ifadtan wiring as well as the maximum discharge
limit of the primary in the case @nd Battery Augmentatiomode

** Note: All the DEDC related limits will be validated against the selected Device Type. If a value
outside the allowed range of the d&& Kl & 0SSy &LISOA T A LR yoFaaAdadzNByRRX
will be issued as there is something wrong with the system design. Make sure to validate all these limit
values against the specific device specification sheets.

AUG_LimitV:<FLOATING ROI NUMBER ( 04 20.0 )> Discharge limit for the Primary battery, If

the Primary battery voltage drops below this vala®¥ battery augmentatiormode is disabled.

Setting AUG_limitV provides for protection of onxdéscharging the primary battery. N@T The value

here is normalized to the 12v/500Ah battery concept in line with all other CPE values. In this way the
system will automatically adjust for a 24v or 48v install without needing to modify this value. Set =0.0
(default) to disable this check

AUG_LimitSOCKWHOLE NUMBER A0100 )> Discharge limit for the Primary battery, If the SOC
reported by an externally CAN connected BMS reports the SOC (State of Charge) of the Primary batte
falls below this limit 2" battery augmentatiormode isdisabled.

When supporting a DCDC converter, there are additional capabilities of the WS500 which may be utilized.
9EI YL S O2yaARSNI I faz2 (GKS LW AOFGAZ2ZY 2F WwWwSljdzA
requirement of a CAN connected BMSNRBBY setting Required Sensors, one will be able to disable the DC
DC converter when there is no CAN connected battery present. An example might be in a case where the
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house battery is physically located in a trailer which can be disconnected fromwheetucle. By using
Required Sensors with RBM, powerwill be presented to the trailer wiring unless a CAN communication link
has been established beforehand with the BMS.

Consider also the placement of an ATS (Alternator Temperature Sensor) on the 12v alternator. Doing so will
allow the WS500 to control theowerdemands of the DOC converter taking into account the 12v alternator
temperature, reducing those demands ifethemperature rises above the Alternator Temp Setpoint in the

$SCA command. By utilizing CAN based BMS connection, and remote instrumentation of the battery
temperature, the BTS can be repurposed fof"&4TS allowing both the 48v and the 12v alternatwbe

monitored.

Consult details in the selected X Converter for additionabltageand/or current limits, which may likely
be lower than the ASCIl command limits shown here.

$CDDwillreplyg A G K a! hYTé¢ AT (GKS O2 YY.IHwWevertb dssutadthi chéngeiie SROREDIZO O S
and usedhe regulator must be reset using the $RBT: command after all changes have been made.
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$CCR:- RESTORES CAN Configuratmdefault

Restores CAN Configuration values to originadcaspiled (default).

P/ / wY gAft NBLX @ 6A0GK &! hYTE KawveverkiSasshre H&dhafidese 6 | &
STORED and ustt regulator must be reset using the $RBT: command aftehahges have been made.

$CCR: will not be recognized if system has been lecketia the $SCO: command.

$MSR: - RESTORE all parametdosfactory default

Restores all configurablgarametersto the factory defaultvalues. Thiis a combination of the $SCR: , $C@Rmand,
the $CPR:n commands for all Chargefie Entrytables and $RBT; command\lternator will RESET after this command
is completed.

$MSR: <Password>

Note $MSRs disabledf the Regulator has been lockedt via the $SCO commantf.successful, the regulator will reply
GAGK a!'hYTé FYyR GKSYy NBoz22Go

Password: f { ¢wLbD 0dzLd 42 my OKLFI NI OGS NAE Pasgwdrdraybe shfpiecH O
to clear alevel 1lockout

$MSR: will not beecognized if system has beartkedout (level 1) via the $SCO: commandess thecorrect devices
password is supplied. Note that a lockout leXé$ not clearableeven if the correct password is supplied.
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$EDB:- Enable DeBug serial strings

Will cause regulator to start sending $DBG; strings via ASCIlI communicationlfibitspowered down, or reset (ala a
Fault, or by receiving a command string that causes a reset), the regulator will restore to its default handling of $DBG:
strings.

$EDB:

$RBT - ReBooT system

Will cause regulator to reset. This is useful to load any changes from saved Flash memory into the regulator for its use

$RBT

$RBTwill not be recognized if system has been locked via the $SCO: command.

It isstronglysuggested that you use the $RBT command after you have finished making changes to the Alternators
configuration via other ASCII commands. This will restart thelatery, allowing those changes to be recognizdalit
more important some hardware needs the $RBT: command as a signal to actually save requested changesatilaon
memory. If your device using what is known as EERR@Mation, any changes you mak#l not be saved until you
issue the $RBT: command.
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$FRM: - Force Regulator Mode

This command (with its parameters) will force the regulator to change its current mode to the one indicated. Once
forced into a mode the regulator will continde manage the system accordingly, even if this means the regulator
immediately exits the forced mode. For example, if you force the regulator into Float mode, but the Amps being taken
from the battery exceed the exit_float criteria, the regulator wélturn to the Bulk phase.

$FRM:<Mode>

Mode: <Character> The ASCII charagtenediately¥ 2 f f 2 6 Ay 3 G(KS WYQ gAff 0S5 dz
/ K N} OG§SNJ Ydzaad YIFIGOK 9-1/¢[, GKS F2ft26Ay3 oayOf dz
followed by anynumber ofadditional characters.

= Force into BULK mode.

= Force into ACCEPTANCE mode.
= Force into OVERHARGE mode.

= Force into FLOAT mode.

= Force into POSHLOAT mode.

= Force into EQUALIZE mode.

= Force intACONFIGURATION mode

O m U T QO >» W

Any other character will be ignored and no change will be mafie active/ K NAS t NPFAE S KI & WR
phase, the regulator will immediately exit that phas8 @Sy A F AlG Aa WF2NOSRQ Ayda2 Al
phase. Also note that if the exit criteria of a forceadode phase is meet, the regulator will again exit that phase quickly.

In such cases the mode may be chanbetbre the next $AST réhg is sent.

Configuration Mode is a special mode where the regulator will listen and process all CAN and ASCIlI communications, |
it will not actively drive the alternator nor doing error checking. It can be useful if you wish to do extensive
configuration of the regulator without worrying about overheating the field, or have faults reported due to not yet in
place sensorsAs well as allowing simpler bentdp configuration w/battery undewoltage faults occurring.Once

entered, the only way to exCONFIGURATI®Mde is to $RBT: or poweycle the regulator.

Examples:
$FRM:B A Forces regulator into BULK mode
$FRM:Bulk A Forces regulator it BULK mode
$FRM:Bob@ A C2 NDS& NB3Idz I G2NJ Ayd2 . ![Y Y2RS 6ba)iS dza
$FRM:b ALIYy2NBR 0f24gSNJ OFaS WoQo
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No preexisting condition check is made when receiving these mode change commands. For example, normally you
would be able to enter Equalize mode only if the regulator was already in Float efid&dshode. Howeer, the $FRM:
command can force the regulator into Equalize mode directly from any state, including Bulk or Radpingmémber:

as noted aboveif conditions are such, it may not stay in Equalize very long.)
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APPENDIA: CANENABLEBMS

The abiliyy for the WS500 AlternatdRegulatoto communicate with BMS devices using the CAN
(Control Area Networlprovidesfor a higher level ointegration and reliability thais possible using
only legacymethods(e.g., Charge Enable wirels well agnstallation simplification via remote
instrumentation of battery current, voltage, and/or temperature (BMS support dependeiityis
appendix providesletails ofoptional CAN protocols supported by the WS500 regulateefer to the
command $CCN: on pag4l Y R K 299y | (6K S y Wipld ig defined2

WARNING: Not all BMS devices provide advanced notification of pending DC
disconnect. Itis up to each instatfeesigner to verify the details of the BMS

and its integration with the Wakespeed WS500 Advanced Alternator Regulator
to assure a reliable systemit is suggested that at minimum a 2 second

warning be issued by the BMS before any actual physical discohaecurs.

CAN based BMS integration can behallengingconcept at first, though the end result does allow for a
simpler and more robust overall system install. [f t&allerhas any questions about what is
contained in here, or theuitabilityof a given BMS, send an Email support@TJCMicro.com

NMEA2000_RAT Should the WS500 Alternator Regulator look for aEs#2000 device to

supply remotesensingof battery Amperage and Temperature via PGN: TiB/d@nd PGN: 127506 for
SOC and SOHTIo reduce confusion in the NMEA2000 networlgrnfible NMEA2000 RAg set = yes,
and the sending of PGN 127508 messages for the Battery Instance will be supprédsed.using
NMEA2000_RAT mode, great care is needethe overall setup with regards to the Battery Instance.
Some systems ignore this field and set all devices to Instance=0, which will cause great confusion.

Example product(s) include:

I Maretron DCM100
 Victron Smart Shunts
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SMA: ¢ KS W8MaOAR Motocol is an-bit message commonly used in the Solar and Electric
Vehicle industry. It allows for a BMS to tell charging sources to start, stop, and whiskogadize.

Often know as the SMA protocol, it is also reflective of the ®iicirl-bit BMS protocol, though at a
different CAN speed. Somepresentative. a { Q& ¢ KA OK dmEl&desi KA & LINB (2 Oz

=

MG EnergyHhttps://www.mgenergysystems.ey/*
1 REC BM3tps://www.mgenergysystems.euy**
0 MUSTdzZA4 S W+AOGNBYQ QIFINARFIYy:dG 2F GKAA . af
M Orion Jr lfttps://www.orionbms.com)
o { St SO0 W+xAOUGNRY LY@SNISND
1 SIMP BMftps://github.com/tomdebree/SimpBMB

** Note:¢ KSaS . a{Qa KI@®S 06SSy (SaGtdSR Ay (KS ¢t
have only been confirmed via specificationSontactsupport@wakespeed.coiifiyou have
any question®n a specific BMS

The 11bit CAN messages will l¢O2 Yy SN SRQ Ay G2 +y h{9oy-®nEse (&L
and a priority of 120 Aggregation is not supported.h& following CAN messages arndized. (Refer
to your BMS guiddor details of these messages)

1 0x351: Battery Charge Voltage, Charge Current Limitation
1 O0x356: Battery Current, Battery Temperature
1 Ox35A: Alarm/Warning

Both 0x351 and 0x356 must be broadcasted atinimum rate ofL,000mS to allow the WS5QG0
recognize a device and begin following its directio@ce doing so, Battery Charge Voltagend
Charge Currertimitation(Message 0x351gre both nonzero the WS500 will enter CV/CC macking
thosegoals A zero value for one dyoth of those wil cau® the WS500 to enter standby. Optionally,
if{a! BkQ¥%SNER h dzis kétzited & 560 goAlXdluR BRcarrent with a{zeno value for
voltage will cause the WS500 to activedgulatebattery current to OA, while leaving the alternator
ableto supply energy to ongoing house loads.
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Message 0x356 may be used to remotely sufastery Currenteadings to the WS500, reducing the
need to install a physical current shunt. In additiBaitery Temperatureneasurements will be used
in combination with the presently active CPE to enforce hard chahgnitg based on high and/or low
temperatures even if the BMS continues to request charging.

0x35A: The Alarm/Warning message will be monitored for any a&ciidication. Upon receiving a
Warning indicators, the WS500 will stop charging padorm a recoverable fault (regulator will
restart). However if a Fault flag is received, the WS50@&mtdir a nonrecoverable hard fault.

Different BMS devices behawdifferently, but the best practice is if the BMS sends out a warning
and/or fault 2 seconds before doing a physical disconnect to prevent voltage spikes in the system fron
an uncoordinated disconnect.

MG Energy Systerrrrhe MG Energy Systems line of BM8d batteriesupports both an 11bit

SMA like interface and 20-bit based messaging protocot is preferred to utilize the 2®it messages.
Whenselected the 2%it protocol is a J1939 compatible messaging system utilizesgiasof public

and private messages that willthew O2 Yy S NI SRQ Ay (2 usifig the{olgyicd Camle (i «
node address and with a fixgutiority of 120. The MG Energy System BMS issues a proper warning
before disconnects, assuring safe shutting down of the alternator

MG Energy System support allows for remote instrumentation of battery current and temperature, the
sending of battery charge goals and lim®ltagécurrent), Dynamic €Rate management based on
installed battery capacity, as well Aggregatiorof up to 10x

As with the SMA protocpivhenBattery Charge Voltagand Charge Current Limitatiorare both non

zero the WS500 will enter CV/CC mode with those goals. A zero value for one or both of those will
cause theWwS500 to enter standby. Optionglif w/%2S N2 h dzii LJdziis selécteKayzerd gbd & £
value for current with a noszero value for voltage will cause the WS500 to activegylatebattery

current to OA, while leaving the alternator active to supply energy to ongoing house loads.

Victron LYNX BMSTthe Victron line of LYNX BMSs are supported using a proprietduiy 29

protocol which is compatible with J1939. When selected the LYNX message®dtey S NI SR Q
OSEnergy type device using the original CAN node address with pritéty of 120.

LYNX BMS support allows for remote instrumentation of battery current and temperature, the sending
of battery charge goals and limits (Voltage/current), and DynanriR@t& management based on
installed battery capacity.
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behaves when the BMS request no additional battery charging. . The LYNX BMS will also issues a
proper warning before disconnects, assuring safe shutting ddwheoalternator.

Lithium Werks* : Support for the Lithium Work BMS is provided via a proprietary CAN
communications protocol. When enabled, this protocol will allow for the Lithium Werks BMS to send
charge goals and limits (Voltage and current) to the WS500 Alternator Regulator. Batteryt and
Temperature are also provided as well as BMS warning and alarming states.

Both normal and Zeroutput technology is supported, and the communications protocol may allow for
stable active current regulation using the Remote shunt, howevasi&bility is noted a physical shunt
may need to be installed. The Lithium Werks BMS does not provigeeohds advanced notice of
impending disconnect, as such some level of mitigation steps will need to be put into place in the
overall system desig

LUX The LUX protocol is a slight variant of the SAM protocol. Also-ait frfessage, it is common

AY | KAYl &a2d2NOSR . a{ Q& ®11-0'Ad1 # AN bK YiSKAS: {FaSla KalAVER
an OSEnergy type device with a fixed GBNf ® and a priority of 120. Aggregation is not supported.
The following CAN messages are utilized. (Refer to your BMS guide for details of these messages)

0x351: Battery Charge Voltage, Charge Current Limitation
0x356: Battery Current, Battery Temperagur

0x359: Alarm/Warning

0x35C: Charge Enable Bit

= =4 =4 A

Details for message 0x351 and 0x356 are the same as with SMA, detail for message 0x359 is the san
as the SMA 0x35A. Message 0x35C includes(yyté 8 toincidentif charging is allowed. It (along
with a goalcurrent of OA in message 0x3bdill beused to direct the WS500.

**Note: As ofJune202], these protocols have not been proofed in the
field. Contactsupport@wakepseed.cono enquire about the latest status.
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Discover Battery: Support for the Discover Battery BMS is provided via a proprietary CAN
communications protocol. When enabled, this protocol will allow for the Disddatery BMS3o send
charge goals and limi{¥oltage and current) to the WS500 Alternator Regulator. Battery current and
Temperature are also provided as well as BMS warning and alarming states.

Both normal and Zeroutput technology is supported, and the communications protocol may allow for
stable active current regulation using the Remote instrumentation, however if instability is noted a
physical shunt may need to be installed. The Discover Battery BMS does not prosadean@s
advanced notice of impending disconnect, as such somé ¢évaitigation steps will need to be put

into place in the overall system design.
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APPENDIB: CANMESSAGES

The WS500 Alternator Regulatapntains aControl Area Network (CANubsystem The purpose of this network is to
allow communications of stas, configuration, and coordination of charging in a systems view.

TheWS500 Alternator Regulatatilizes a mixture of open source standards, and reverse engineered standards
including:

T

OSEnergy (https://github.com/OSEnergy/OSEnejdypen Systems Energy initiative: Overriding specification
defining communication hardware and protocols allowing for coordination of charging devices.

J193% SAE standard providing basic coordination of nodescantmunications of messages

NMEA2000¢ Marinaorientated status messagesClosd specificatiorbuilt upon J193%vhich has been reverse
engineered.

R\LC -- (R\VYC.com True open sourcepecificationtargeting primary Reeation Vehicle industry, but extended
to include many needed communications to support the OSEnergy initiative.

Others: A few selected 2.0A ¢bit addressing) messages are supported as document&€CCN on padget.
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CAN messages summary
The followingsummarizes the@gnssentand/or received vidhe WS500 Alternator Regulatover the CAN busltems inBOLDare utiized by the WS500 (Sent or
received); though the actual messages may be impacted if a subsystem is enabled as well as if the WS500 is operating as the Ridtefor the

Instances:
A key concept for all the CAN based communications is Instahrcstances allovior the identification of unique devices artide messageassociated with such
RSOGAOSa® ¢KS 2{pnn dziAft AT S&a o RAAGAYOl WLyadlyoOSaqQy

Battery Instance

Charger Instanc@Alternator)

Charger Instandgs) (DGDC Converter)

2" Battery (Low Side) instance (IDC Converter)
Engine Instance

=A =4 =4 =4 =4

When parsing CAN based messages, it is important to keep the concept of Instance in mind. A detail of NMEA2000 nidS4e80 defines the’bccurrence
of a Battery Instance as 0, whiRMC uses 1 (O isinvalid). fom 9 ! v nnn YSaal 3Sa GKS -mQenn oAttt dza s W, GaSs

Charger Instances will use the QfEgy standard (RZcomplian) representation of instances. Alternator based messages will be represented with (Charger
Instance 1 Eon 0T nEon 0SAy3 | 842 NISR ¢Asdnkxawdeyi2 £ YWOKENBE SN IDY D& WBSyaA & ddDSA
a 2WS500 if installed

The user isable to configure any of these Instance numbers (Batt@ryzharger); and details are up to the installer.

DCGDC Converter:
If the optional DEDC converter is installed and configured additional status messages will be sent. The Instance number used D¢ tberb€teas associated
with the primary battey will be:

1 DGCDC Converter Charger Instance = $CCN <Desizace> + 0x70
2"(Low Side) battery Instance :

0 $CCN<Battery Instance Override> + 1
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0 CORc
0 $CCN <Battery Instance> + $CCN <Aggregate BMS>

The296 | GG SNE WLy & (i huod&icallyss ae¥l onfidxd nisdhe @ridary (High Side) Battery Instance number. Example, if the main battery instance
number is 1, then the" battery instance will be 2. However, if BMS Aggergation has been enabled via the $CCN <Aggregate BMS¥vidlgey Wy Q 06 S
entire set of instance numbers aggregated. So, if the main battery instance is 1, but aggregation is set to 10x, tlees ifsthd are aggregated and tHé Battery
becomes instance 11

When the DC_DC converter is present and enabledidif@ving CAN status messages may be transmitted:

1 Charger Status1FFC7h
1 Charger Status21FEA3hO

Note that with the addition of a DOC Converterlwd G2 oE aSida 27F WOKdHobdaSead) 3G 1dzaQ YSaal ISR YI &

1 Primary Battery Alternator based status
1 Primary Battery DOC Converter based stat(i§ enabled)
q 2™ battery DGDC Converter based status.

Wl 2dzAS1 SSLA:y3IAQ aSaal 3Sa
Each of thesupportedCAN protocols has a numberlajusekeeping messages, thearefundamentalto the protocol and the user igfer to the respective
a0l yRINRa F2NJ RSOIFIAfao {2YS SEIYLX Sa 2F Wl 2dzaS1SSLMAyYy3IQ YSaal3asSa adzlx

1 OxEAO0Q; J1939 Address Request
1 OxEEO00J1939 Address Clamed
1 OxEAO0G J1939 DGN/PGNeRuest
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OxFEEBJ1939 Product identification message
OXE800 J1939 Acknowledgment

126208¢ NMEA2000 Request Group Function
126464¢ NMEA2000 PGN Tx and Rx list
126996 - NMEA2000 Product Information

75



WMEA20000( & lniSsages

/ Fkkkkk Fkkkkkkk * *kk

/I NMEA2000 - DC Detailed Status - PGN127506

/I Input:

I - SID Sequence ID. If your device is e.g. boat speed and heading at same time, you can set

I same SID for different messages to indicate that they are measured at same time.
/I - DClnstance DC instance.

I - DCType Defines type of DC source. See definition of tIN2kDCType

I - StateOfCharge % of charge (If provided by BMS)

/I - StateOfHealth % of heath

I - TimeRemaining Time remaining in minutes

I - RippleVoltage DC output voltage ripple in V

Two copies of 127506 will be sent out:
T One identifying a 6Batteryd DCType fomdtmBat nstyinbBde.

T One identifying as OAlternat oricChaCGtgyepre |lanmsd anscienog + 0x30 for the instance.
If the DC - DC Converter is active, three additional messages will be sent out:

f One identifying a 6éBatteryd6 DCType and fi2nd (Low Side) battery Instanceo
T Two identif iCodhveaes tBeCGToype and using AChar ge 70 (HS)a 0xaLLE)dodthetinst@nge.

[* * *kkdhkkkhkkkkk * * *kkkkkkkk * * * *

/I NMEA2000 - Charger Status - PGN127507

/I Input:

/I - Instance Chargerinstance.

/I - Batterylnstance Batterylnstance.

I - Operating State see. tN2kChargeState
I - Charger Mode see. tN2kChargerMode
I - Charger Enable/Disable boolean

/I - Equalization Pending boolean

/I - Equalization Time Remaining double seconds

/I NMEA2000 - Battery St atus - PGN127508

/I This PGN will not be sent if ENABLE_NMEA2000_ RAT is set = YES.
/I Input:

/I - Batterylnstance Batterylnstance.

/I - BatteryVoltage Battery voltage in V

I - BatteryCurrent Curr entin A

I - BatteryTemperature Battery temperature in &aAAK Use function CToKel vin, i f you wal

76



I - SID Sequence ID.

I f EnableAltCan = NMEA2O0OOO_RAT is selected (See $y®OfahkPGNwilmma n besuppreshed,to6 Bat t er y o
reduce the potential for confusion in a multi - WS500 install.

/ NMEA2000 - Battery Status - PGN127508

/I Thisisa?2 "d copy of PGN127508 which is sent containing the Alternator specific details

/I Input:

I - Alternatorinstance Chargerlinstance** (0x30 + Charger Instance from $CCN:)

I - AlternatorVoltage Alternato  r voltage in V

/Il - AlternatorCurrent Alternator Current in A

/I - AlternatorTemperature Alternator temperature in &aAAK. Use function CToKelvin, if yc

/I - SID Sequence ID.

Notes: The use of PGN127508 is more accurately describes as a DC Source message, and not

restricted to O6Batteriesd. This send instance is transmitted using the Alter
measured values. As an example, if the device is configured to NOT h ave the 6Shunt At Bat 6, it

can be assumed the shunt is located on the alternator itself (with Battery current being

delivered via CAN), and this message is then able to be used to see that detail via NMEA2000.

The Charger Instance number follows the OSEne rgy/RV - C standard in that it contains both the

Charger Instance number as well as an Identifier that this is an Alternator. Charger Instance

consists of 0x30 being added to the defined Charger Instance number via $CCN:

[* * *kkkhkkkhkkkkk *% * *kkkkkkkhkkkkk *% *% * *kkkkk

/I Charger Configuration Status 127510
/I Note this has not yet confirmed to be right.

/I Input:

/I - Chargerlnsance Chargerintance.
/I - Batterylnstance Batterylnstance.
I - Charger Enable/Disable tN2kOnOff

I - ChargeCurrentLimit CurrentLimit

I - CharginAlgorithm

I - ChargerMode

I - BatteryTemperature

I - Equalization Enable/Disable

I - Over Charge Enable/Disable

I - Equalization Time Remaining seconds
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*

* * * * * * *

// NMEA2000 - Battery Configuration Status -- PGN127513

/I Note this has not yet confirmed to be righ
/I this configuration values from 1 to 1.504. And | expect on code that | have to send

/I value PeukertExponent - 1 to the bus.

I/l Input:

I - Batterylnstance Batterylnstance

I - BatType Type of battery. See definition of tN2kBatType

I - SupportsEqual Supports equalization. See definition of tN2kBatEqSupport
I - BatNominalVoltage Battery nominal voltage. See definition o

I - BatChemistry Battery See definition of tN2kBatChem

I - BatCapacity Battery capacity in Coulombs.

I - BatTemperatureCoeff Battery temperature coefficient in %

n -
n -

PeukertExpo nent Peukert Exponent
ChargeEfficiencyFactor Charge efficiency factor

I

*

* *kkk * * * *kkk * * *

/I Converter (Inverter/Charger) Status 127750

1
1
1
1
1
1
1
1
1

Input:

1 Sequence ID

2 Connection Number

3 Operating State

4 Temperature State

5 Overload State

6 Low DC Voltage State
7 Ripple State

[xH*

/[l Engin e parameters rapid - 127488L

/l Input:

1 - Enginelnstance Engine instance.

1 - EngineSpeed RPM (Revolutions Per Minute)

I -
I -

EngineBoostPressure in Pascal
EngineTiltTrim

t. Specifically Peukert Exponent can have in

f tN2kBatNomVolt
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RVC messaggsn support of OSEnergyandard)

/
/I DC Source Status 1

/Il Input:

I - Instance DC Instance (bus) ID.

I - Device Priority Relative ranking of DC Source

I - DC Voltage 0..3212.5v, in 50mV steps

/I - DC Current - 2M..+2MA, in 1mA steps (0x77359400 = 0A)

I‘ * * * * * *kkkkkkkk
/I DC Source Status 2

/I Input:

/I - Instance DC Instance (bus) ID.

/I - Device Priority Relative ranking of DC Source

/I - Source Tempeature -273t01735Deg - C in 0.03125c steps

/I - State of Charge Batteries: % SOC; DC Charging sources: Current % output.

/I - Time Remaining Estimated number of minutes until SOC reaches 0%

[** * * * *% *% * * * *% * *kkkkkkkkkk
/I DC Source Status 4

/I Input:

/I - Instance DC Instance (bus) ID.

I - Device Priority Relative ranking of DC Source

I - Desired Charge Mode Charging mode / state being requeste d.

I - Desired DC Voltage Target voltage for chargers to deliver 0..3212.5v, in 50mV steps
/I - Desired DC Current Target current for all chargers to deliver combined

I - Battery Type

[* * *kkkhkkkhkkkkk *% * * *kkkkkkkhkkkkk *% * *kkkkk

/I DC Source Status 5

/l Input:

/I - Instance DC Instance (bus) ID.

/I - Device Priority Relative ranking of DC Source

I - DC Voltage High precision value in ImV. Useful for remote instrumentation
I - VDC ROC Rate - of - change (dV/dT) in mV/s -- 32000 =0 mV/s

- 1600A..1612.5A, in 50mA steps (0x7D00 = 0A)
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/I' *kk * *kk * * *

/I DC Source Status 6 - 1FEC7h

/I Input:
I - Instance DC Instance (bus) ID.
I - Device Priority Relative ranking of DC Source
I - HV Limit Status Reached upper operationa | voltage range?
I - HV Limit Disconnect Safety disconnect?
I - LV Limit Status Reached lower operational voltage range?
I - LV Limit Disconnect Safety disconnect?
/I' *k%k * * * *kkkk
/I DC Source Status 11 - 1FEA5h
/I Input:
/I - Instance DC Instance (bus) ID.
/I - Device Priority Relative ranking of DC Source
I - PwrOnOff Status of main Battery Switch / Contactor (TRUE = connected)
I - ChrgOnOff Status of Charge Bus switch (TRUE = connected)
/I - ChrgDet Has a charge source been detected?
/I - ResvStat Is battery running on its 'reserved capacity'?
/I - BatAHCap Battery capacity in A h's
I - DCPower Watts be ing received or delivered to/from battery (as opposed to AMPs in DC_STATUS_1)
/I Charger Status - 1FFC7h
/l Input:
I - Instance
I - Charge Voltage 0..3212.5v, in 50mV steps
/I - Charge Current -1600..+1512.5 in 50mA steps (0x7D00 = 0A)
/I - % max current
I - Operating State (Bulk, float, etc)
I - Default PO state
I - Auto Recharge
I - Force Charged
*/
/I Charger Status2 - 1FEA3
/I Input:
I - Instance Instance of charger

I - DC Source Instance DC Instance (bus) ID associated with



I - Device Priority

I - DC Voltage
/I - DC Current
/I - Temperature

Relative ranking of DC charging Source

0..3212.5v, in 50mV steps

1600..+1512.5 in 50mA steps (0x7D00 = 0A)

-40..210 in deg - C, in 1C steps

I‘ * * *

/I Charger Configuration Status

/I Input:

/I - Instance

I - Charging Algorithm

/[ - Controller Mode

/I - Battery Sensor Present

I - Charger AC Line Line 1
/I - Battery Type

I - Battery Bank Size

/I - Maximum charging current
*/

* *

- 1FFC6h

or 2 (AC Chargers only)

0..65,530 Ah, 1Ah increments
0..250, 1A increments

JrHRREK * Kk kFFIRIKFFFII*K

/I Charger Configuration Status2 - 1FF96h

/l Input:

I - Instance

I - Max Charge Current %

/I - Max AC current % Of attached line  (AC Chargers only)

/I - Shore Breaker Size 0..250, 1A increments (AC Chargers only)
/I - Default Batt Temp

I - Recharge Voltage 0..3212.5v, in 50mV steps
*/

/I Charger Configuration Status3 - 1FECCh

I/l Input:

I - Instance

I - Bulk Voltage 0..3212.5v, in 50mV s teps

I - Absorption Voltage 0..3212.5v, in 50mV steps

*kkkkkkkkkkkkkkkk
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I - Float Voltage 0..3212.5v, in 50mV steps

I - Temp Comp mV/K

*/

I‘ * * * * * *kkkkkkkkkkkkkkk
/I Charger Configuration Status4 - 1FEBFh

I/l Input:

/I - Instance

/! - Bulk Time 0..65,530min in 1min steps

I - Absorption Time 0..65,530min in 1min steps

Il - Float Time 0..65,530min in 1min steps

*/

I‘ * *kkkhkkkk * * * *kkkkkkkk * * * *

/I Charger Equalization Status - 1FF9%9h

/I Input:

/I - Instance

I - Time Remaining 0..65,530min in 1min steps
/I - Pre-Charging

*/

/I Charger Equalization Configuration Status - 1FF98h
/l Input:

I - Instance

I - Equalization Voltage 0..3212.5v, in 50mV steps
/I - Equalization Time 0..65,530min in 1min steps
*/

/I Terminal - 17E00h

/I Input:

/I - Source / Destination

/I - Count 0.8

I - Characters Buffer with up to 8 characters
*/
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I‘ * * * * * *kk

/I'1SO Diagnostics message - 1FECAh

/I Input:
1 - On/ Off
I - Active / Standby
I - DSA Default Source Address (Standard fault codes)
I - SPN Service Point Number (Device Specific)
I - FMI Failure Mode Identifier
I - Occurrence Count
1 - DSA Extension
I - Bank Select
*/
I‘ * * *kkk * * * *kkkkkkkk * * *
/1 31939 Alternator Information message - FED5h (65237)
/I Input:
1l - Alternator Speed
1l - Alternator 1 Status
i - Alternator 2 Status
i - Alternator 3 Status
i - Alternator 4 Status
*/
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APPENDIX: SAMPLEYACHTDEVICEE ANCANBRIDGE SCRIP

The following scrip has been developed by Yacht Devices ta tiseii YDNBO7 to perform filtering of CAN messages and only allow the appropriate NMEA2000
messages to pass. Refer to thBNBO7 uses guide for how to install th&sripton the YDNBEO7.

#
#PROGRAM GENERAL INFORMATION
#

# Advanced NMEA 2000 filter

#

# Program Version: 1.01 @ 31.07.2020

#

# (C) Yacht Devices LTD, 2020

# Author: Korolev Alexey

#

#
#

# Version control section
#

#1.01 @ 31.07.2020

# cleanup comments

#

#1.00 @ 31.07.2020

# initial tests passed

#

#1.00b @ 28.07.2020

# initial release

#

#

zPROGRAM DESCRIPTION

zBridges CAN1 (31939, RVC, N2K) < --- > CAN2 (pure N2K)

i need to have the addresses on CAN1 be viewable on CAN2.

zCANl - > CAN2 PGNs to be forwarded:

§127488, 127501, 127506, 127507, 127508, 127510, 127513, 127750, 127751
zCANZ - > CAN1 PGNs to be forwarded:

i ISO 059904, 127488, 127506, 127508

zever ything else needs to be blocked.

"
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#
#LICENSE INFORMATION

#

# This program is free software: you can redistribute it and/or modify
it under the terms of the GNU General Public License as published by
the Free Software Foundation, either version 3 of the License, or

(at your option) any later version.

This progr am is distributed in the hope that it will be useful,

but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <https://www.gnu.org/licenses/>.

HEHHFHEHHFEHHHEFEHHS

#
#HARDWARE INFO

#

#

#YDNB - 07

#

# Target hardware: Yacht Devices YDNB - 07 NMEA 2000 bridge

# YDNB- 07 hardware revision: any

# YDNB- 07 firmware: any

#

# CANL1 speed 250 kbps

# CANL1 connected to NMEA 2000 network segment with J1939, RVC, N2K PGNs
# CAN2 connected to NMEA 2000 network segment with N2K PGNs only

#

#

Fkkkkkkkkkhkkkk

# PROGRAM START

#DEBUG SETTINGS SECTION

#

# uncomment the line below to get an MCU assembly code in YDNBSAVE.CFG file
#DECOMPILER=1

# uncomment the line below to record a diagnostics file YDNBLOG.TXT
#DIAGNOSTICS=30

# uncomment the line below to record a diagnostics file in binary format (CAN file)
#LOG_FORMAT=BINARY

#BRIDGE HARDWARE SETTINGS SECTION
#

# Disable forward ing on both interfaces
FW_CAN1_TO_CAN2=OFF



FW_CAN2_TO_CAN1=0OFF

#INITIALIZATION
#

#placeholder for init()
init()
{

# --- user - configurable options

# --- user - configurable options ends

}

# CAN1 -> CAN2

# 127488

match(CAN1, 0x1F20000, 0x01FFFFO00)
send()

}
# 127501
match(CAN1, 0x1F20D00, 0x01FFFF00)

send()

}
# 127506
match(CAN1, 0x1F21200, 0XO1FFFF00)

send()

}
# 127507
match(CAN 1, 0x1F21300, 0XO1FFFF00)

send()

}
# 127508
match(CAN1, 0x1F21400, 0XO1FFFF00)

send()

}
# 127510
match(CAN1, 0x1F21600, 0x01FFFF00)

send()

}
#127513
match(CAN1, 0x1F21900, 0x01FFFFO0)

send()

}
# 127750
match(CAN1, 0x1F30600,  OxO1FFFFO0)

send()
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#127751
match(CAN1, 0x1F30700, 0x01FFFFOO0)

send()
# CAN2 -> CAN1 PGNs to be forwarded:
# 127488
match(CAN2, 0x1F20000, 0x01FFFF00)
send()

}
# 127506
match(CAN2, 0x1F21200, 0x01FFFF00)

send()

}
# 127508
match(CAN2, 0x1F21400, 0XO1FFFF00)

send()
#1SO 059904

match (CAN2, 0OXEA0000,0xFF0000) {
send()

# PROGRAM ENDS
#EOF
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APPENDIY. DETAILS OEPECQHARGEPROFILENTRIER

The folowingwill give more details on how each parameter impacts battery charging.

Typedef struct { /I Charging Profile Structure - how will we CHARGE a battery?
float ACPT_BAT_V_SETPOINT,; /I Set point for Ramp, Bulk and Acceptance battery voltage.
/I Alternator will transition from BULK mode into Accept Mode when this voltage is
reached, and then start the Accept Duration counter.
uint32_t EXIT_ACPT_DURATION; /I Stay in Accept mode no longer then duration in mS (Set=0 to disable Acceptance phase
and move directly to OC or FI oat mode)
int EXIT_ACPT_AMPS; /I'lf Amps being delivered falls to this level or below, exit Acc ept mode and go to next
/I Set ExitAcptAmps = 0 to disable Amps based transition and only rely on
EXIT_ACPT_DURATION timeout.
/I Set ExitAcptAmps = - 1 to disable Amps based transition and rely on
EXIT_ACPT_DURATION timeout
I or ADPT_ACPT_TIME_FACTOR adaptive duration.
/I Set ExitAcptAmps = Same value used for LIMIT_OC_AMPS if Overcharge mode is to be
used.
/I Note: If both Time and Amps are set = 0, Acceptance will be bypassed.
int PH_AI; /I Place holder. FUT URE: EXIT_ACPT_DVDT Add dV/dt exit criteria for Acceptance mode,
need to decide what it is : -)
float PH_AF; /l Place holder.

/ Overch  arge mode is sometimes used with AGM batteries and occurs between Acceptance and

Float phase.

int LIMIT_OC_AMPS; /I During Overcharge phase, Amps are capped at this low value. ( Set this = 0 to disable
OC made.)

float EXIT_OC_VOLTS; /I Overcharge will continue until the battery voltage reaches thi s level.

int EXIT_OC_AMPS; /I Will remain in Overcharge mode holding LIMIT_OC_VOLTS until Am ps being delivered falls
to this level or below.

/I (Set= 0 to disable this exit check - and exit OC mode imidieatly upon reaching

EXIT_OC_VOLTS)

uint32_t EXIT_OC_DURATION; /I Over Charge mode duration in mS. Do not exceed this duration i n total OC time. (Set=

Otodisab le max time allowed)
/I ( as a safety step, setting OC_VOLTS or DURATION = 0 will also disable OC mode..)

int PH_OI; /I Place holder. FUT URE: EXIT_OC_DVDT Add dV/dt exit criteria for Overcharge mode,
need to decide what it is : -)
float FLOAT_BAT_V_SETPOINT,; /I Set point for Float battery voltage, do not exceed this voltag e.
int LIMIT_F LOAT_AMPS; /I During Float, manage system to keep Amps into Battery at or under this value. Ma y=0,

set= - 1todisable limit.



uint32_t EXIT_FLOAT_DURATION;

int  FLOAT_TO_BULK_AMPS;

int  FLOAT_TO_BULK_AHS;

float  FLOAT_TO_BULK_VOLTS;

int FLOAT_TO_BULK_SOC;

uint32_t EXIT_PF_DURATION;

float PF_TO_BULK_VOLTS;

int PF_TO_BULK_AHS;

fllat ~ EQUAL_BAT V_SETPOINT;
int LIMIT_EQUAL_AMPS;
uint32_t  EXIT_EQUAL_DURATION;

int EXIT_EQUAL_AMPS;

float BAT_TEMP_1C_COMP;

mode this int32_t (in mS) before entering Post - Float (no
charging) mode. Set = QUL disable transition to Post - float mode.
/I'lf Amps being delivered exceeds this value, we will assume a L ARGE load has been placed
on the battery and we need to re - enter
/I BULK phase. Set this =0 to disable re - entering BULK phase feature
/I'lf the number of Ahs removed from the battery after 1st entering Float mode exceed this
value, revert back to BULK.
/I Note this will ONLY be usable if the Amp shunt is at the batt
this feature.
/I As with Amps, if the voltage drops below this threshold we wil
0 to disable.
I/ If the batteries SOC (as reported by a CAN attached BMS or RBM
reg will revert to BULK. Set = 0 to disable.

/I Alternator will stay in Float

ery. Set=0 to disable
| revert to Bulk. Set=

) drops below this value,

/I Only stay in Post_float mode (no charging) this amount of time. Set = OUL to disable
times based Post - float exiting and exit only on Voltage.
/'l during Post - Float mode VBat drops below this voltage, re
/I Set = 0.0 to disable exiting of post - float mode based on voltage.
/I Config note: IF you configure the system to enter post - float mode from float
setting a time value EXIT_FLOAT_DURATION), AND you

- enter FLOAT mode.

- mode (by

1 set both EXIT_PT_DURATION and PF _TO_BULK_VOLTS = 0, the regulator will in
effect turn off the alternator once charging is completed

I and not restart a charge cycle until powered down and up again. This can
be useful if you truly want a one - time only charge.

I You could also config the FEATURE - OUT port to indicate the complete

- off the drivi ng engine?
ng Post Float mode exceed

charge cycle has finished, to say power
/I'lf the number of Ahs removed from the battery after 1st enteri
this value, revert back to BULK.
/I Note this will ONLY be usable if the Amp shunt is at the battery. Set = 0 to disable
this feature.

/I If Equalize mode is selected, this is the target voltage. Set
entering Equalization mode.
/I During equalization, system will limit Amps to this value. S
limits during Equalization Mode.
/I Regulator will not stay in Equalization any longer then this (

Equalization mode will be disabled.

/I'/f Amps fall below this value during Equalization while at VBat setpoint - exit
equalization. Set = 0 to disable exit by Amps and use only time.

=0 to preve nt user from
et = 0 to disable amp

in mS). If set =0, then

// Battery Temperature is compensated by this factor for every 1C temp change. Note this

is based off of BAT_TEMP_NOMINAL (25c)
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int MIN_TEMP_COMP_LIMIT;

/1'If battery temperature falls below this value (in deg

voltage rise t 0 prevent overvoltage in very very cold places.

- ¢), stop charging and force into Float Mode to

int BAT_MIN_CHARGE_TEMP; /I If Battery is below this temp (in deg
protect it from under - temperature damage.
int BAT_MAX_CHARGE_TEMP; /I If Battery exceeds this temp (in deg

float ~ BAT_LOW_RC_VOLTS;

int BAT_LOW_RC_TEMP;

int BAT_HIGH_RC_TEMP;

int BAT_RC_AMPS;
}CPS;

#define BAT_TEMP_NOMINAL
#define BAT_AMPHR_NOMINAL
#define BAT_VOLTS_NOMINAL

25
500
12

- ¢), stop charging and force into Float Mode to

protect it from over - temperature damage.

/I Some ba tteries allow extended temperature operations but require a lower max energy

transfer during those times.
/I Note that these will NOT over
values above, but will allow pull
/I If battery voltage is below this level, cap charging current

- ¢), limit temp compensation

- ride the BAT_MIN_CHARGE_TEMP or BAT_MAX_CHARGE_TE MP
- back as we approach them.

to BAT_CAP_AMPS value.

- ¢), cap charging current to BAT_CAP_AMPS value.

Set = 0.0 to disable low - volts check
I/ If battery is below this temp (in deg
Set= - 99 to disable lower boundary check

/I If battery is above this temp (in deg

- ¢), cap charging current to BAT_CAP_AMPS value.

Set= - 99 to disable upper boundary check

/I'lf one of the Reduce Charging triggers above are tr

/I Note, for safety, this is the ONE condition where the Regulator will over

request battery acceptance current. Normally we follow the RBM,

// but if the RBM is not configured correctly

reduced current in the ca
/I we will act locally.

/I Nominal temp which .BAT_TEMP_1C_COMP is based around (i
/I CPE's are based on a 500Ah 'nominal' battery size
/I which is also a '12v' battery

se of extreme battery temps, we

ipped, cap battery acceptance
current to this value. (If no amp shunt, est PWM pullback) Set = 0 to disable.

- oris just being lazy and not asking for

ndeg - C).

-ri de an RBMs
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Actual contentofthd t 9 Ul 0of Sa @ WSYSYOSNE [ff NBTSNBYOSa |NB F3lFAyaa |
const tCPS PROGMEM defaultCPS[MAX_CPES] = {
" Bulk/Accpt Overcharge Float Post Float Equalization
Temp Comp Extended Range
{14.1, 6.0*3600000UL, 15, 0,0.0, 0, 0.0,0, 0*3600000UL, 0,0.0, 134, -1, 0*3600000UL, -10, 0, 12.8,50,0.0, 0*3600000UL, 0.0, 0, 0,0.0, 0.0, 0, 0*3600000UL, O,
0.004*6, -9, -45,45, 0.0, -99, -99, 0 , 100}, //#1 Def ault (safe) profile & AGM #1 (Low VOltage AGM).
{14.8, 3.0*3600000UL, 5, 0,0.0, 0, 0.0, 0, 0*3600000UL, 0,0.0, 13.5, -1, 0*3600000UL, -10, 0, 12.8, 50,0.0, 0*3600000UL, 0.0, 0, 0,0.0, 0.0, 0, 0*3600000UL, O,
0.005* 6, -9, -45,45, 0.0, -99, -99, 0 , 100}, //#2 Standard FLA (e.g. Starter Battery, small storage)
{14.6, 4.5*3600000UL, 5, 0,0.0, 0, 0.0, 0, 0*3600000UL, 0,0.0, 13.2, -1, 0*3600000UL, -10, 0, 12.8, 50,0.0, 0*3600000UL, 0.0 ,0,00.0, 15.3, 25, 3.0*3600000UL, 0,
0.005*6, -9, -45,45, 0.0, -99, -99, 0 ,100}, //#3 HD FLA (GC, L16, larger)
{14.7, 4.5*3600000UL, 3, 0,0.0, 0, 0.0, 0, 0*3600000UL, 0,0.0, 13.4, -1, 0*3600000UL, -10, 0, 12.8, 50,0.0, 0*3600000UL, 0.0, 0, 0,0.0, 0.0, 0, 0*3600000UL, O,
0.004*6, -9, -45,45, 0.0, -99, -99, 0 ,500}, //#4 AGM #2 (Higher Voltage AGM)
{14.1, 6.0*3600000UL, 5, 0,0.0, 0, 0.0,0, 0*3600000UL, 0,0.0, 13.5, -1, 0*3600000UL, -10, 0,128, 50,0.0, 0*3600000UL, 0.0, 0, 0,0.0, 0.0, 0, 0*3600000UL, O,
0.005*6, -9, -45,45, 0.0, -99, -99, 0 , 100}, //#5 GEL
{14.4, 6.0*3600000UL, 7, 0,0.0, 0, 0.0, 0, 0*3600000UL, 0,0.0, 13. 4, -1, 0*3600000UL, -20, 0,12.0,50,0.0, 0*3600000UL, 0.0,0, 0,0.0, 14.4, 0, 3.0*3600000UL, 3,
0.024, -20, -20,50, 0.0, -99, -99, 0 , 500}, //#6 Firefly (Carbon Foam)
{14.4, 6.0*3600000UL, 15, 0,0.0, 15, 15.3, 0, 3.0*3600 000UL, 0,0.0, 13.1, -1, 0*3600000UL, -10, 0, 12.8, 50,0.0, 0*3600000UL, 0.0, 0, 0,0.0, 15.3, 25, 3.0*3600000UL, O,
0.005*6, -9, -45,45, 0.0, -99, -99, 0 ,100}, //#74 - stage HD LFA (& Custom #1 changeable profile)
{14.4,1 .0*3600000UL, 15, 0,0.0, 0, 0.0, 0, 0*3600000UL, 0,0.0, 13.4, 0, 0*3600000UL, O, -50, 12.9, 70,0.0, 0*3600000UL, 0.0, 0, 0,0.0, 0.0, 0, 0*3600000UL, O,
0.000*6, 0, 0,50, 0.0, 5, 45,25, 250} //#8 LiFeP04 - Relion (& Custom #2 changeable profile)
/Il #1 Default (safe) profile & AGM #1 (Low VOltage AGM).
Il #2 Standard FLA (e.g. Starter Battery, small storage)
/I #3 HD FLA (GC, L186, larger)
/I #4 AGM #2 (Higher Voltage AGM)
/I #5 GEL
/I #6 Firefly (Carbon Foam)
/I #7 4 - stage HD LFA (+ Custom #1 changeable profile)
I/ #8 LiFeP04 (+ Custom #2 changeable profile)

Wy 2 NY £ AT
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APPENDI¥E DEFAULBYSTEMOONFIGURATION

The following documents default values (As Compiled) forwW®500Alternator RegulatdR system configuration. It is configured assuming the Amp Shunt will be
placed at the battery and that a 500A / 50mV shunt is being used. (This is the shunt used in-iiedatikry meter as well as others).

SCS systemConfig = {

false, /I REVERSED_SHUNT -- > Assume shunt is not reversed.

100, /I ALT_TEMP_SETPOINTCc -- > Default Alternator temp - 100c

1.00, /I ALT_AMP_DERATE_NORMAL -- > Normal cap Alter nator at 100% of demonstrated max Amp capability,

0.75, /I ALT_AMP_DERATE_SMALL_MODE -- > Unless user has selected Small Alt Mode via DIP switch, then do 75% of its capability

0.50, /I ALT_AMP_DERATE_HALF_POWER -- > User has shorted out the Alternator Temp NTC probe, indicating want 1/2 power mode.
-1, /I ALT_PULLBACK_FACTOR -- > Used to pull - back Field Drive as we move towards Idle.

0, /I ALT_IDL E_RPM -- > Used to pull - back Field Drive as we move towards idle.

Set = 0 causes RPMs to be determined automatically during operation.

0, /I ALT_AMPS_LIMIT -- > The regulator may OPTIONALLY be configured to limit the size of the alternator output
1 Set = 0 to disable Amps capping. Set = -1toauto - size Alternator during Ramp.
(required Shunt on Alt, not Bat)
0, /I ALT_WATTS_LIMIT -- > The regulator may OPTIONALLY be configured to limit the load placed on the engine via
1 the Alternator.
1 Set = 0 to disable, - 1 to use auto - calc based on Alternator size.
(Required Shunt on Alt, not Bat)
12, /I ALTERNATOR_POLES -- >#of poles on alternator (Leece Neville 4800/4900 series are 12 pole alts)
((6.712.8) * 1.00), /I .ENGINE_ALT_DRIVE_RATIO -- > Engine pulley di ameter / alternator diameter & fine tuning calibration ratio
(int) ((500/0.050) *1.00), /I AMP_SHUNT_RATIO -- > Spec of amp shunt, 500A / 50mV shunt (Lin k10 default) and % calibrating error
I CAUTION: Do NOT exceed 80mV on the AMP Shunt input
-1, /I .FIELD_TACH_PWM -- > If user has selected Tach Mode, us e this for MIN Field PWM.
1 Set = - 1 to 'auto determine' the this value during RAMP phase
1 Set = 0 to in effect 'disable’ ta ch mode, independent of the DIP switch.
true, /I USE_BT -- > Should we try to use the Bluetooth?
"ALTREG", /I . BT_NAME -- > Name of Bluetooth module. MAX 18 CHARS LONG! (see BT_NAME_LEN)
"1234", /I .BT_PSWD -- > Password to use for Bluetooth module. MAX 18 CHARS LONG! (see BT_PIN_LEN)
DEFAULT_BT_CONFIG_CHANGED/ .BT_CONFIG_CHANGED -- > BT name and passwo  rd are still the default. Updates to configuration data is
prevented until the name & password is changed.
0, /I .CP_INDEX_OVERRIDE -- > Use the DIP switch selected indexes
0.0, /l .BC_MULT_OV ERRIDE -- > Use the DIP switch selected multiplier
0.0, /I .SV_OVERRIDE -- > Enable Auto System voltage detection
0} /I .CONFIG_LOCKOUT; -- > No lockouts at this time.
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CCS canConfig ={

0, /I .BI_OVERRIDE -- > Battery Instance attached to. 0O=use DIP switches, override with $CCN command

1, /I .DEVICE_INSTANCE -- > Default 'Charger' instance. Override with $CCN

70, /I .DEVICE_PRIORITY -- > Default 'Device Ranking' - 70, Below AC powered chargers. Override with $CCN command

true, /I .CONSIDER_MASTER -- > Default, is no one else steps up to the plate - shall we try to be master? Override with $CCN

true , /I SHUNT_AT_BAT -- > Most installs have Shunt at battery.

RVCDCbt_Unknown, /I BATTERY_TYPE -- > Default, we do not know unless the user tells us.

true, /I .ENABLE_OSE -- > Default, push out OSEnergy (RV - C) messages (This is NEEDED to support remote instrumentation,
prioritization, etc.) Override with $CCN

true, /I . ENABLE_NMEA2000 -- > Default, push out NMEA - 2000 mess ages. Override with $CCN

false /I ENABLE_NMEA2000_RAT -- > Default, do not look for a NMEA2000 device to remotely supply battery amperage and
temperature - and we will send out PGN: 127506



APPENDI¥. ERRORCODES AND MEANING

The following is a description of error codes as reported via the ASCII status and/or the LED blinking pattern. Mas¢ &acgifaults, indicating a condition which
the WS500 Alternator Regulat@® unable to decipher and as suefil shut down until corrected, in order to prevent any potential systems or battery damage. A fe
errors will attempt to auterestart to see if the failing condition clears (example, error low battery voltage).

Many error codes are related to internalgic checks, if those are received look for a firmware upgrade. However, some errors codes occur during installation e
and / or system issues. A prime example is the Alternator overheating ermvangch typically indicate a need to either increasmling and/or enable SMAIALTF
MODE or increase its pullback. These alternator overheating issues are very common when using small frame alternatoguadgti30lbs) combined with large
battery banks or any Li based battery bank.

Other error codesre related to the ograll system operation. ¥amples are the Battery Disconnected faulvhere the regulator receivewtification that the BMS
has (or will soon) disconnect the battery from charging sources to protect it. Any overvoltage or dis@rmrenust be investigated carefully to determine the
cause of the overvoltage condition and corrected. (Likely-ousgiguration, though perhaps incorrect autietect of system voltage)

FET over temperature (error #4is an indication of a hardwarssue with the regulator its self, or perhaps a short in the alternator field.

J/ Error codes. If there is a FAULTED status, the variable errorCode will contain one of these...

I Note at this time, only one e rror code is retained. Multi - faults will only show the last one in the checking tree.

I Errors with + 0x8000 on them will cause the regulator to re - start, others will freeze the regulator.

1! (Note combinations like 10, and 11 a re not used. Because one cannot flash out 0's, and kind of hard to

Il tell if 11 is a 1+1, or a real slow 2+0)

#define FC_LOOP_BAT_TEMP 12 // Battery temp exceeded limit

#define FC_LOOP_BAT_VOLTS 13 /I Battery Volts exceeded upper limit

#define FC_LOOP_BAT_LOWV 14 + 0x8000U // Battery Volts exceeded lower limit, either damaged or sensing wire missing.

(or engine not started!)

#define FC_LOOP_ALT_TEMP 21 /I Alternator temp exceeded limit
#define FC_LOOP_ALT_RPMs 22 /I Alternator seems to be spinning way to fast!
#define FC_LOOP_ALT_TEMP_RAMP 24 /I Alternator temp reached / exceeded while r amping - this can NOT be right, to

reach target while ramping means way too risky.
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#define  INTERNAL ERROR 31..39

#define FC_SYS_FET_TEMP 41 /I Internal Field FET temperature exceed limit.

#define FC_SYS_REQIRED_SENSOR 42 /I A 'Required' sensor is missing, and we are configured to FAULT out

#define FC_NO_VALT_VOLTAGE 43 + 0x8000 /I No/low voltage has been sensed on the VAlt+ line, blow fuse?

#define FC_EXCESSIVE_VALT_OFFSET 44 /] There is excessive voltage offset (5V or more) between VAlt+ and VBat+ sense
lines. (This test is disabled in a split system, ala 48v battery, 12v field
power source on Alt+ line)

#define F C_CAN_BATTERY_DISCONNECTED 51 /I We have received a CAN message that the battery charging bus has been
disconnected.;

#define FC_CAN_BATTERY_HVL_DISCONNECTED 52 /l We have noted that a command has been sent asking for the batt ery bus to be
disconnected!

#define FC_LOG_BATTINST 53 // Battery Instance number is out of range (needs to be from 1..100)

#define FC_TOO_MANY_AGGERGATION 54 /I Too many different BMS's have been found in the aggregation range, internal
table size exceeded.

#define FC_CAN_AEBUS_FAULTED 55 + 0x8000U // AEBus device (Discovery battery) has send a warning or fault statu s. As there
is no fore - warning of a disconnect,

/I treat all warnings as a pending disconnect and fault. But then do auto -

restart to see if it clears.

#define FC_TOO_MANY_VEREG_DEVICE 56 /Il Too many VEreg (Victron) devices for us to track

#define FC_CAN_ BATTERY_LVL_DISCONNECTED 57 /l We have noted that a command has been sent asking for the battery bus to be
disconnected due to Low Voltage!

#define FC_CAN_BATTERY_HC_DISCONNECTED 58 /I We have noted that a command has been sent a sking for the battery bus to be
disconnected due to high current (Charge and/or discharge)

#define FC_CAN_BATTERY_HT_DISCONNECTED 59 /I We have noted that a command has been sent asking for the battery bus to be
disconnected due to High Batt ery Temperature.

#define FC_CAN_BATTERY_LT_DISCONNECTED 61 /l We have noted that a command has been sent asking for the battery bus to be
disconnected due to Low Battery Temperature.

#define INTER NAL ERROR 71.. 79

#define  INTERNAL_DCDC_ERRORS 81..89

#define  INTERNAL ERROR 1xx + 0x8000U
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#define FC_DCDC_NOTREADY
#define FC_DCDC_HS _OVP
#define FC_DCDC_HS_UVP
#define FC_DCDC_LS_OVP
#define FC_DCDC_LS_UVP
#define FC_DCDC_OVER_TEMP
#define FC_DCDC_MISCOFIG

201 /I DCDC converter failed to come ready, or CAN transmission error
202 /l Primary Battery (HS) of DC - DC converter Over - voltage trip
203 + 0x8000U // Primary Battery (HS) of DC - DC converter Under - voltage trip
204 /I Secondary Battery (LS) of DC - DC converter Over - voltage trip
205 + 0x8000U // Secondary Battery (LS) of DC - DC converter Under - voltage trip
206 + 0x8000U // DCDC Convert too hot.
207 /I Some value exceeded the selected DC - DC converter limits.
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