Translating Modbus coils to LonWorks SNVT _switch NV’s

This article describes the process for having the BB2-LON gateway read Modbus coils from a
Modbus slave and providing that data as a SNVT switch Network Variable Output. The same
process applies for monitoring Modbus discrete inputs from LonWorks via SNVT switch
network variables. If an input register or holding register contains packed bits with up to 16
states represented in the same register, you can apply this same principle if you add a bit mask to
the map to select a specific bit from the 16-bit register. To control coils from LonWorks, reverse
the process, mapping a Network Variable Input to writing a Modbus coil.

Note: The process described here requires BB2-LON device firmware v3.10.9 or higher, and
configuration tool v2.15 or higher.

The example we will work with starts out with a CSV file containing a set of 4 coils that will be
read by the BB2-LON gateway.

B chiller.csv - Notepad
File Edit Format Miew Help

R, REG, TYPE, FORMAT , NAME

R,10029,COIL,EBIT,CP-1 High Pressure
R,1010,COIL,EBIT,CP-2 High Pressure
R,1011,COIL,EBIT,CP-1 Low Pressure
R,1012,COIL,EBIT,CP-2 Low Pressure

From the Reg Import page, the file illustrated above was opened. All registers were selected and
added to the Reg List.



& LonWorks-Modbus Gateway Mode Configuration Tool ¥2.14
@ Z |9

Connect  Reglmport ! Feq List I MY Impart I MY List I Master List I Wiew Data I todbus Fart ! Lortwark s l

Addt Rieg List| |4 entries added to st

Set Slave Addr I

Connected: [3] Sync: [3]

I Rt I Type I Reqg # Bit # I Format I Slave I Packed I High Feq First I Mame |
@ n COIL 1009 - BIT 1 N M CP-1 High Pressure
@ COIL 1010 o BIT 1 N M CP-2 High Pressure
L] COIL 1011 5 BIT 1 V| M CP-1 Low Pressure
L] CoIL 1012 s BIT 1 M M ZP-2 Lows Pressure

The register list on the Reg List tab initially has no assignments.
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EFIC)

Connect I Feglmport  HegList ! MY Impart I MY List I Master List I Wiew Data | Modbus Part ! Lortwark s l

Connected: [3] Sync: [3]

Inzert Feg l Append Flng Delete | IND action _v_| Enecute |
Iree  |obj#|rpw | Twpe | Reg# | Bt# | Format | Slave | Packed | Hireg 1st | Reqg. ame
® HE R COIL 1009 E EIT 1 M N CP-1 High Pressure
& - e R COIL 1010 B BIT 1 M N CP-2 High Pressure
& or R CioIL 1011 2 BIT 1 &l N CP-1 Laows Pressure
e - s R CoIL 101z 5 BIT 1 M M ZP-Z Laws Pressure

Next, on the Reg List page, the "Auto-create NV's and assign FB #'s" was executed. Then "Auto-

assign data objects" was executed. The register list now looks like this:
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| & | = | @ | Connected: [3] Sync: [3]

Connect I Feglmport  HegList ! MY Impart I MY List I Master List I Wiew Data | Modbus Part ! Lortwark s l

Inzert Reqg I Append Flng Delete | IAuto-assign data objects _v_| Execute |

| Fe# |obj# | rpw | Tvpe | reg# | Eit# | Format | slave | Packed | Hireg ist | Reg. Mame |
@ o051 1 R COL 1009 E BIT 1 M N CP-1 High Pressure
& o5z 2 R CoL 1010 5 BIT 1 N M CP-2 High Pressurs
® o553 3 R CoL 1011 N BIT 1 N I CP-1 Lo Prassure
@ ols4 4 R CoL 1012 B BIT 1 N N CP-2 Lo Pressure

Next, we go to the NV List, which initially looks like this:
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| = | =l | @ | Connected: [5] Sync: [X]

Connect I Req Impart l Feq List I MY mport. MW List I Master List ! Wiew Data | Modbus Part I Lortwark s !

;Nu:u action :_J Execute |

Insert My | dppend My | AddField | Delete |
loie [Fe# | objs | SHYT Type | shuT Category My Mlame |
@ vo oSt 1 SMYT_counk g CP-1 High Pressure
® o oSz Z2 SMYT_counk et CP-2 High Pressure
@ w0 ol 3 3 SMYT_count o CP-1 Low Pressure
® o ols4 4 SMVT_counk = CP-Z Lows Pressure

For each coil to be converted to SNVT switch, double click the NV line to open the NV Editor
dialog. Select SNVT switch from the SNVT Type list. Secondly - and this is important - select
Special Conversion from the Method list. Then click Apply.

The Modbus coil is very basic 1-bit value with a 0 representing off and 1 representing on. The
only "switch" available in LonWorks is SNVT switch which is a 2-part structure designed for
dimmable switches. The first part of SNVT _switch is the dimming level that may be 0% to
100%. The second part is state, either on or off. In most cases, LonWorks devices will not treat a
"switch" as "on" unless state is set to ON, and level is something greater than 0%.

If you did not select the Special Conversion (which defaults to formula 1 for SNVT switch), you
would need to provide two Modbus registers per SNVT_switch, one mapped to level (and must
be capable of 0-100%), and the other mapped to state. The Special Conversion supported by the
BB2-LON gateway automatically converts the Modbus data to both parts of the SNVT_switch
structure.
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Connect I Regl
{Hao action
Inzert My I
loie |FE®
® nvo oLsa
® o oLs 3
® rvo  0ls
® rvo oS 4

| = NV Editor

Hame IEF'-'I High Prezsure

SNVT Type | SNYT _switch ~|
Direction [~ 1 It

Min SndT IEI O0:00:15 pax SndT IEI 00:00:00

NV Category |MVT_CAT_STRUCT |

Scale & IU Scalz B IU—
Eyte Offsst IU Bit Oifset ID

FB (OLS)# || Object#t [T

spply | Cancel |

hethod ISpeciaI Canversian ;l

Formula |'|—

[S]1FID I[EI] Q0:00:00; D0: B0:00k: 0000

MY Size |2
Scale C IU

ls Lok ™ ¥es

Aibo A szig I

When the NV type changes have been completed, the NV List now looks like this:
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EIFIC]

Connect I Req Impart I Feq List I MY mport. MW List | Master List ! Wiew Data | Modbus Part I Lortwark s l

Connected: [3] Syno:

;ND action _:_I Execute |

Insert My | dpperdMNy |  AddField | Delste |
loir [Fe# | objs | SHYT Type | ST Category | r Mame
@ pvo oSt 1 SHWT_switch - CP_1_High_Pressu
& o ols1 - 1 walue nvt_cat_unsigned_shaort rvnSentalue 1
® o oLls1 - 11 shate nvt_cat_signed_short nwoSentalue_1
® o olsz 2 SMYT_switch - CP_2Z High_Pressu
® o oSz - 1 walue nvk_cat_unsigned_short nvoSenialue 2
® o olsz - 11 skate nvk_cat_signed_short nvoSenialue 2
® o oS e 3 SHYT _switch - CP_1 Low Pressur
® o olsa - 1 value nvt_cat_unsigned_short rvosentalue_3
® o oS3 1 shate nvt_cat_signed_short nvosentalue_3
® o olse 4 SHYT_switch g CP_2_Low_Pressur
® o oS4 1 value nvt_cat_unsigned_short nvosentalus_4
® o oS4 - 11 state nwt_cat_signed_short nvoSenhalue_4

Now move to the Master List, which will look like this:
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| & | & | = | ol | (7] | Cannected: 7] Svne: [X]
Connect I Req Impart I Feq List I MY Impart I M List  Master List | Wiew Data | Modbus Part I Lortwark s l
iSend Object maps to device __:_I Execute ! Object #3 vwritten ok, Tl
Object &4 writken ak.
bl
|obj# | rpwe | Tvpe | Reg# [ Slawe [oic [ FE# | ShvT Tvpe Obiject Mame ~
LI R CoIL 1009 1 MYo dLs 1l SMYT _switch CP-1 High Pressure =
@ R ColL 1010 1 Mo OLsZ SMYT _switch CP-2 High Pressure
@ 3 R oIl 1011 1 MV QLS 3 SHYT_switch P-1 Law Pressure
¢ 4 R COIL 1012 1 MO QLS54 SHYT_switch CP-2 Lowe Pressure
@ c E MOME i ]
L = MOME i ]
® - - MOME i a
® : s MOME i ]
@ o E MOME i ]
® 0 - MOME o ]
® 11 - MOME o a
® - MOME 0 0
@ 13 - MOME 0 0
L JBT - MONE 0 0
& 5 - MOKE o o
®1x - MOME i ]
@7 - MOME i ]
& 5 - MOME i ]
® 0 . MOME i a v
- ... aieea - - —
5 | &

Double click on a Modbus related area of the line to open the Modbus Register Editor dialog.

Enter 100 for Scale/Slope. Click Apply. Do this for all of the coils.

As noted above, SNVT switch expects a level in the range of 0-100%. The data value of a coil
will be either 0 or 1. To convert that 1 to 100%, a scale factor of 100 is used. If you wanted the
coil to only set the LonWorks side to 50%, you would enter a scale factor of 50 instead of 100.
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Send Object mag i
¥ ReadPerodic | wite Periodic [ “rite On Update e
| obj# | Rew Register #1..N |1D1D Urit/Slave Addr |1 =
: é E Reqgizter Type ICD“ [fc15] ﬂ Bit Murnber I = =
e
® s R Reaister Fomat lBDDIean.-’Bit _ﬂ M ask [Hex] IUUUUUUUU E:
L = b
& c E Poll Rate [Sec] I'I Fill (Hex] |00000000
@ -
®- Scsle/Slops [101 I High Reg First if Double
L] - I—
@ q z Offset/Intercept |0.00000 [ Member of Packed Fegister
@ 10
@ i1 £
e - £ 0 : 3
® 5 i FB [OLS)# I I:Ib!ec:t # |
L T
® 5 = Apply | Cancel |
# s z
® 7
@ s MONE 0 0 - -
® i MOMNE 0 0 - - 7
[ I | &

The internal object data format will default to bit/boolean when the Modbus register is a coil. In
order to make the scaling work, you must change the internal data format to Unsigned Integer.
Double click on the object number to open the Object Editor dialog. Select "16-bit Unsigned Int"
for Data Format and click Apply.
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| & ‘ & | = ‘ =l | @ ‘ Connected: [¥] Swnc; [&]
Send Object map fal
|
| obie | Rpw Object Mumber 1 lCF‘-1 High Prezsure el
. . |
& Data Format [16-bit Unsigred Int v :
@ R 3
® 4 R ™ Set Default on Power-Up E:
: 2 I~ Set Default on Comm Fail [ Obiject is Persistent
bl Default Y alus ID
@z
®
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@ 1
® i
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L IBT -
@ 15 - Apply Cancel
& 16 5
8 17
@ 13 MCME a 0 = a
L IBL] MCMNE ] 0 7 = v
=IE i i | B

You are now ready to send the configuration to the device. From the Master List, select "Send
NV definitions to device" and click Execute. Next, select "Send Object maps to device" and click
Execute. (This assumes you have connected the USB cable, selected the port on the Connect
page, and clicked Connect with successful results prior to clicking Execute.)

Once configured, the data illustrated in this Modbus simulator screen shot...



% ModSim32 - ModSim1
File Connection Display Window  Help

-
B ModSim1
Ir

Device Id: III
Address: -m MODBUS Point Type

|01: COIL STATUS -]
Length:

01000: <0>  01027:<0>  01054: <0>  D1081: <0>
|u1uu1:<u> 01028: <0>  01055:<0>  01082: <0>
01002: <0>  01029: <0>  01056: <0>  01083: <0>
01003: <0>  01030:<0>  01057:<0>  01084: <0>
D1004: <O>  01031:<0> 01058 <0>  D1085: <0>
01005: <0>  01032:<0>  01059: <0>  01086: <0>
01006: <0>  01033:<0>  01060: <0>  01087: <0>
I01007: <D>  01034: <0>  01061:<D>  01088: <0>
ID1008: <0>  01035:<0>  01062: <0>  D1089: <0>
01009: <1>  01036:<0>  01063: <0>  01090: <0>
01010: <0>  01037:<0>  01064: <0>  01091: <0>
01011: <1>  01038:<0> 01065 <0>  01092: <0>
D1012: <0>  01039: <0>  01066: <0>  01093: <0>
01013: <0>  01040: <0>  01067:<0>  01094: <0>
D1014: <0>  01041: <0>  01068: <0>  01095: <0>
01015: <0>  01042: <0>  01069: <0>  01096: <0>
I01016: <0>  01043: <0>  01070:<0>  D1097: <0>
01017: <0>  01044:<0>  01071:<0> 01098 <0>
01018: <0>  01045: <0>  01072: <0>  01099: <0>
01019: <0>  01046:<0>  01073: <0>

D1020: <0>  01047:<0>  01074: <0>

01021: <0>  01046: <0>  01075: <0>

01022: <0>  01049: <0>  01076: <0>

01023: <0>  01050: <0>  01077: <0>

ID1024: <0>  01051:<0>  01078: <0>

01025: <0>  01052:<0>  01079: <0>

I01026: <O>  01053:<0> 01080 <O>

...will appear as illustrated here on the View Data tab after selecting "Get Object data values" and
clicking Execute.
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Connect I Req Impart I Feq List I MY Impart I MY List | Master List

Cannected: 7] Svne: [X]

View Data | Modbus Part I Lartorks l

iGet Object data values __:J Execute I Object #3 read ok, Tl
Object #4 read ok. =
|
| obj# | rpwe | Tvpe Reg# | Slawe |Dir |FB# | Object Name Data Yalue ~
LI R COoIL 1009 1 MYO LS 1 CP-1 High Pressure 100 i
@ - ] COIL 1010 1 Mo Olsz CP-2 High Pressure a
@ 3 R COIL 1011 1 MyQ  OLS3 CP-1 Low Pressure 100
LIE! R COIL 1012 1 MYQ  OLS4 CP-Z Low Pressure a
@ s - MOME ] 0 Unidef
® - MOME ] i} Unidef
® 7 - MOME ] 0 Unidef
® s - MOME ] 0 Unidef
@ q - MOME 0 0 Unidef
& 10 - MOME ] i} Unidef
® 1 - MOME ] 0 Unidef
@ - - KOME ] 1] Undef
@ i3 - KOME 0 1] Undef
& 14 - NOME o0 n Undef
& 5 - MOKE o a Undef
® 15 - MOME ] i} Unidef
@ 7 - MOME 0 0 Unidef
& - MOME ] i} Unidef
: 19 - MOME 0 0 Unidef v
£ | bl

When the local object contains the value 100, the SNVT_switch will produce a level of 100%

with state 'on'.. If you use Nodeutil.exe or some other tool to look at raw data, the 2-byte
hexadecimal value for SNVT switch on at 100% will be C8 01. The C8 is a decimal 200 -

percentages are 0.5% per bit (or scaled x2).
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