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1.0

Basic PLC Tutorial (AND, Output
Assignment)

This tutorial will outline an example using PLC logic controlled register bits, fixed timers and
Output Assignments and Logic Instructions. The program will turn on and off a binary output
as a result of an AND instruction.

Block Diagram

- ..

Binary Qutput 1
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Basic PLC Tutorial (AND, Output Assignment)

1. Select the PLC icon from the main screen of the OpenBAS software.
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2. Select “PLC 1” as it is the only option. PLC’s 2 and 3 are enabled if a dual core is

installed.
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Basic PLC Tutorial (AND, Output Assignment)

3. Press the “On/Off line” button to enable editing the logic.
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4. The functions on the right side are no longer greyed out and are usable. To begin
programming, select the “Delete instruction” button to clear any outstanding logic in this
block.
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5. Select the “Logical Instruction” button to create an “AND” instruction.

PLC program CAOpeBAT Progectit =
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6. As shown in the dialog box below, the logic instructions involves an instruction (in this
case AND), a result bit (RES_BIT) with a table of available bits and up to four operands
for the instruction. In this case change the RES_BIT will be anyone of the User free bits

(40 -246).
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Basic PLC Tutorial (AND, Output Assignment)

7. There are three fixed timers available located at bits 37, 38, 39. To select them, use the
operand dropdown menu and select RES-BIT and change the number to 37, 38, or 39

respectively.

LOGIC / MATH / COMP.

|nstruction [1] result BOOL
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8. As shown below, the three timer bits are in an AND instruction with the R-BIT-40 as the
output. Next move on to the next PLC block by pressing the “>>” button.
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Basic PLC Tutorial (AND, Output Assignment)

9. Again press the “On /Off line” to enable the functions and then delete any outstanding

PLC logic by pressing the “Delete instruction” button.
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10. Select the “Output assignment” button to link the logic to an output.
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11. The Output assign dialog box again has three main parts: instruction, source and output.
The instruction is by default at OUTP_ASSIGN but the source and output need to be set.
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12. Select RES-BIT for the source and select 40 as the number. This makes the output from
the previous block as the source for the output. For the output select Binary Out and
select any available number. In this case 1.
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Black 81400 r
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Basic PLC Tutorial (AND, Output Assignment)

13. The logic is now complete. Press the “On/Off line” to turn on the logic.
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14. The binary output now will only turn on now when all three of the timers are on at the
same time as they pulse on their different lengths.
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1.2 PLC Ladder Diagram

B i < OPENBAS >- - - - m oo — o +
PLC-1: 06/07/2017 11:10:37 hrs.
Ver. [NX5-2.69, Hw2] ID: [NX522.69] NX5-WIN: 2.69
www . mircomgroup.com
Pgm. C:\OpenBAS\Projects\
L T T [ START ] - - - - - - = - = = = = = - - - - - - - - - - - +
L T T <INSTR#-001> - - - - - - - - - - - - - - - - - - - - - - - +
D
RES_BIT-37 RES_BIT-38 RES_BIT-39 RES_BIT-40
Fommmm-m - L e I R D (R )---------- +
L T <INSTR#-002> - - - - - - - - - - - - - - - - - - - - - - - +
ASSIGN OUTPUTS
RES_BIT-40 BO-1
oo L e (R )---------- +
L T <INSTR#-003> - - - - - - - - - - - - - - - - - - - - - - - +
END
B it < OPENBAS >- - - m oo +
[FIN]
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2.0 PLC Tutorial (Totalizer, K BYTE)

This tutorial will outline an example that builds on the first tutorial; “Basic PLC Tutorial”. The
program will use the “Totalizer” function to count the number of pulses in a minute from the
“AND” function. The first output will be on when no pulses have occurred, the second output
after one pulse and so on until after seven pulses turns on the eighth output.

2.1 Block Diagram

Count =0 Count=1 Cournt = § Count=7
r

Binary Binary Binary Binary

Outpint 1 uatpist 2 Ouitpit 7 Ountpant &

13
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PLC Tutorial (Totalizer, K_BYTE)

1. Select the PLC icon from the main screen of the OpenBAS software and select “PLC 1”

to get to the PLC editor.
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Controller name:
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Bcteee progect
__Change | List |77
™ Ao debect

2. Clear any existing logic in the block and select the “Logical Instruction” button to create

an “AND” instruction.
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W ?
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1
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3. There are 3 fixed timers available at bits 37, 38 and 39. As shown in the image below,
the result of the “AND” function of the three timers will be located at the free user #40 bit.

Instauction [1] sesul BOOL

[enp F_BIT= (0P 48 OFZ L4 OF3 L8 OFS IBIT_TESTSET 16 =]
RES_BIT-1.20 Lighiing groups 1.0

RES_BIT-21.23% Ttz 1.16

RES_BIT-37.3030  Fooed tmers 1,24 secordh

Fﬂ‘r_ﬁlldlﬂ k] Uil boewy

Rzt
RES_EIT
[

RES_BIT-247 Onine st tlarve COM1
RES_BIT-248 Oirines a1 slarve COM2
RES_BIT-243 [Foeed Grner 1 manube:
RES_BIT-250 Local awenide PB1
RES_BIT-251 53 Poowens (M trresr o1, o5, #10 snconds
RES_BIT-254 LED grean
e — B PO D —
Dievand 1: L]
[RESBIT_mamfens b 255 =] |
Dieeared 2 #
|RES-BIT____FbMFiewit bi (1255 x| |=
Dierand 3 @
|RES-BIT____Fulbi et b [1.255) =] 1=
Dueesnd & ]
[muL - I

£ lage el |

HelpBIT_TEST_SET_16 b |

or | e |

4. As shown below, the three timer bits are in an AND instruction with the R-BIT-40 as the
output. Next move on to the next PLC block by pressing the “>>” button.
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S | Inuimacion e erable END ralnxton
@ 7. | Delete rnsiructon ngmhﬁmm
T Check cofput sisigrament
T | oy inttruction bk, s
Com ﬁl_,_'_ Labels | st VewSr | Deentx| [ | g Moo etnation tases. Savve b ik |
 Vaisbie © Hasse Radng insinsciion 1 7| Dot inatrucsion bk, Flesthoss o itk |
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PLC Tutorial (Totalizer, K BYTE)

counter.

5. Clear any existing logic in the block and press the “Totalizer” button to create the

PLC progreme  C\DpenBAS Prajectsh
Block 21,400 — = Foa Cotate riews Sanich
;s = (|| ek mue f—
=2 | HHS] Logcal ratvictons
[ 1oc| ae ] m 1] ]| PUComenag] Pesd | Onimine  Modiy o Loge = o =
“_":l M inctraction:
TYPESD [MULL ] - :
¥ em | [ —— | Seach 20
R | 2avp romnscnora % Function ¥ Seach EHD st
o =]
™ Wiaiakla
[ =
%)
9 Tyee
brber (D= are
AU s RTL tage BOVAC]
R | Hos couter Siovage
[ | Secike Ko K— [ E
.-:-H. Lo sl irmstuctiors [T |
E[“l“’up’mih:l et o [
Dt el el
o | Instruciion dhable Gareptn PL dooumentafion
r = Siop v frciing 1ot
o |'ru|u|nn 1e-arubie EMD irinsstem
ipkete rainucton ' PLC ek chagrom documendt
Fal
pr— ' Cresch cutpul ssrigramet
=l L
- ? T Coapw malvaiann bl ™ Ve s v
Copy Ir - Labois | Acumt View St | Dpectn ) | M et ik Sarve b chah |
—— i ———
# Vasiable = Hame Fheacing imstrucsion 2 7| Dolete insimacion block Flestess oo des |

6. The software will alert the user to the allowed inputs and press “OK” to advance. The

Totalizer includes a result register which has to be a float and then four input parameters.
The first being the main inputting pulse being counted. The Type box which specifies the
duration, two additional boxes for storing the output and a “Count when” box.

Totalizer instruction (pulse counter)

Instruction #

| TOTALIZER Totalizador/ T otalizer/ T otalizateur/ Totalizzatore

Fiesult register: RES_FLT-1..40
aotal accuniulated or curent period actual

’17
Totalizer INFUT

Binary input EB-1..40 [BI-1..2 < 260Hz, BI-3.8 < 10Hz, ary other 3.40 < 1
Binary output BO-1..60 [1..8 < 10Hz, arwother9.40 < 1 Hz )

=l

RES_BIT-1..255 [ < 10Hz] #
[HULL ~| L
Type

| Totalizer acum. j

Last period register RES_FLT-1..40 [ar zample nr. /10 m. energy) #
[HuLL ~| I
Fegigter to zave in non volatile memory #
[NULL | 1

Count when
* Change to ZERD
" Change to OME
" Any change

=5

The most important portions of the dialog box are highlighted below. At the top is the
output of the function which will be stored at the first register float. The second menu
selects the input to the function which in this case the output to the “AND” function from
the previous block. The next area allows you select when the totalizer count will
increment which can be either “Change to ZERO” or “Change to ONE”. Next the type
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drop-down box allows you to select the period on which the totalizer will count. The last
two boxes should be filled out as follows.

[Totalizer instruction (pulse counter) ==
Irestnecton #
TOTALIZER  Tolskados/Totakaei/T olakzateut/Tatalizzatore =

Result register, RES_FLT-1..40
otal accumulated o current peniod achual

Fem

Binary input EB-1..40 [BI11..2 < 250Hz, B-3.8< 10Hz. anyother 3.40< 1

P Y

RES_BIT-1.255 [< 10Hz) H] Count whean
[RESEIT___RAM-Resk bt (1,255) ~| [0 " Change 10 ZERD
& [Charge o ONE

Type ™ Ary change
|Peiiod.: val /7 min =

ol l T e 0 o R ALY 3 T F]
[RESFLT____RaM-Resul. fioat (1..40) | 2
Flegister bo zave in non volatile memon ]
[HuLL =l [

Labels I
ok | Cancel |

8. The resulting graphic in the software shows the current count of the function and a
number line displaying the data.

[ — ==
Tosk, 1120 r I CTETTT T TR ™ : Etler J 1::‘; St Formand
Joa o] o |rennari] Afomseiil BC|  Fesd [MMER] cody | ',A'l'; — JE T T T
3 s el —I
o fet 34
" # Furion & e (A0 mit
!’Mll — B T I -
7 Vsl
o
i
Tra
i —
b oyl
magm
Todad fzador
2. oag RES FLT-1 . || gEyre——— E[
Toom- ' 1.-! :mn--|-|.
F
Hl.‘
=
—= I Frr Voo | w5t = || =1 | |
| o vt —_—— F i i O || Feapicre b o, |

9. Advance to the next PLC block, clear any existing logic and press the “Compare
instructions” button. Select the “COMP. (==)” from the instruction drop-down menu. For
the result register any free bit can be used but for simplicity use bit 1. For the first
operand use the output of totalizer function which is register float 1. For the second

17
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operand select the “K_BYTE” option which allows you to pick a value with which to
compare. The value for the first compare should be 1 as shown.

RES_BIT-1.20 LUighiing grogee 120
RES_BIT-2.3% Teners 1,16
RES_BIT-37.32.39 Flscnd Bz 1.2 4 socord:

P(SJIT-ID.HS User hes

RES_BIT-247 Oirdine 85 slave COM1

RES_BIT-248 Dirdine &5 slave COM2
RES_BIT-249 Foced] times 1 mirnts
RES_BAT-250 Loscal owvewrice PE1
RES_BAT-251..253 Power DN et 1, 5, «10 secondy
RES_BIT. 254 LED groen:

Dratand 1: #

[RESFLT___RiM-Fesul fiost [1..40) =l |1

Drsamd 2 -

[FErE_va k=D =l [

— "
| [T =l I
Orared 4: B
[Ro = I

B tngs Lol |

Help BIT_TEST_SET_16.0¢ |

ok | Ex |

10. The K_BYT will be 1 less than the entered value as shown below.

ok, 21800 Conai v S
r ot W ety Bk Siet Fomigad
] |-.-|| -.|| w | 1=00] 50| PLE comertafi ] | Bl | OnOFim  Modey J = E_.M'...._._._J - 1o &
= i M
DTEAT|CO ) = — fomch 31
S hr|_|l{-n|mn eald 11004 ¢ | Compumn nstmatiirn e
OF] S ILT80 | == OFE|F VT | e F— F Farshion [ Soanch END ai
]| Setwusen cal e =l
& | Tmaes T Vimakie
@ Sime
22 ughirg gan 3
= — &} || e ruaion, ;
M T | Dt ssgravmen i
hﬂ Tpartoral coreal [ =]
EES FEF-F I BTT-d P | sbemate wet panideing Pt Fleary
Foogg » g ooog B0 | e BT st sl
E Hog coundm Sk
S| secton it |
Etlrrmm [T —— I
S0 | Progam END ot | | | 2 L
[y r—— TR R
[
i IS | trotrucece s matin EHD rateainion
7 | et rasiverciion 1 PMpm-dq-M
:_f‘l £ ooy et bk ,—hmﬁ v
Copy g'_r_'_ Litwh | skt Viow St | w1 | [ | | e | Moom matmction bloc [ |
o | £ Vimable I~ Hama Freirg rotnathon e | Do e ot b Flasios oo ok |
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11. Repeat step 9 seven more times to add all the compare functions. Each time
incrementing the output register bit and the K_BYTE value be one as shown.

LOGIC / MATH / COMP,

Instruction [4] sesull BOOL

R_EIT=0F1 == OF2

RES_BIT-1.20 Lighting grouget 1,210
Rend RES_BIT-21.3% Tener: 1.16
RES_BIT RES_BIT-37.3.39 ooy timety 1.2.4 socoed;
F;
| FEsleu ME User fies
RES_BIT-247 Dirdira 5 slavs COM1
RES_BIT-248 Oindires a5 slaves COM2
RES_PIT-249 Facee] rmes 1 il
RES_BAT.260 Local cvemide PE1
RES_BAT-251.263  Power OH times +1, +5, +10 seconds
RES_BIT-254 LED geoer:
RES_RIT-265 LED 1md
Dretard 1: 2
[FESFLT___RAM-Ries fioot [1..40] =l !
Orstared 2
[F_BVTET el K= (025011 |
Oresand 3 :
T A
Crstared 4: #
[ = i
Bkl g kel |

Help BIT_TEST_SET_15_ bt |

K o |

>

7 MATH / COMP, ==
Instruction [10] reudt BOOL
A_BIT=0F1 == OFZ
RES_BIT1.30 Lighting grougs: 1, 200
Fesu RES_BIT-1.3% Tiners 1,16
RES_BIT RES BITT 39 Fooodbmens 124 soconch
[
| F\ESJIT-H.‘I ME User fiee
RES_BIT-247 Orline 5 save COM
RES_BiT-248 Orline a5 save COMZ
RES_BT-248 Faced fimes 1 mirute
RES_BAT-260 Local eveeride PE1
RES_BIT-251..253 Poswet DM tivest +1, 5, +10 secorad
RES_BIT-254 LED geeeny
RES_BIT-265 LED red
Oirmand 1: 1
|RESFLT____RtM-Fesull fioat [1..40] = 1
Oretand 2
|E_BTES1__Wal K. = [0.254) + 1 =
Dresand &
[ d T
Oreand 4: E
[Fo N
Ed tng: labsls |
Help BIT_TEST_SET_16.b¢ |
ok | Bx |

12. Next advance to the next PLC block and press the “Output assignment” button to assign
the register bit outputs from the previous blocks to binary outputs. As shown below, the
source is the first output from the comparisons. The output is the corresponding binary

output.
0K e |
perand 1 [SOURCE] Ecit tagn Labecl
[FEsEIT___RaMRent e 255 =l
AES_BIT-1 [AUM_EY_SCHEDULE]
hmtmm_lumlmnﬂ'l
Qpenand 2 [DESTINATION] = Dutput Resud bs RES_BITS
[56./80/58___SaBnBnDuSabn 160 |d-: =] RES_BIT1.20 Lighting group 1. 20
B0 [ ] RES_BIT21 3% Timess 1,16
RES_BIT-37.30.39 Foaped baer s 1.2.4 spconds
Fzs_muu HE Usrhes
Second Sulpul adhurnanient
RES_BIT. 247 O 21 slave COM1
T Enable double artignament RES_BIT-248 Drlre: 2 slarvn COM2
(persnd J(SOUACE] 5 RES_BIT-243 Footed trmar | et
- RES_BIT-250 Liscal orverrides PR
[ =l RES_BIT-251.253  Power OM tires +1, +5. +10 seconds
RES_BIT- 254 LED grewn
RES_BIT-255 LED red
Opersnd 4 [DESTIRATION] = Dutput B
L =] [
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13. Repeat the previous step, 7 more times to set up all the remaining binary outputs. Each
time incrementing the register bit and binary out numbers as shown.

Chitput sasagn ﬁ
Irnitiction 338 o | Ext
Fist cutpast auigament —

Opesand 1 BOURCE] i _ caspma |
[PES-0T P e b 112559 = &
RES_BIT2 [ ]
Bt e ool GRILIPD_ILUMIKADION 2
Opesared 2 ELSTRATION] = Ougat L PBenuh bix RES_BITS
[sB/80sE___SeimSnuSoln (LEN M ] E RES BT 20 Lighting pougpss 120
B2 0 RES_BIT-I1. 06 Tirmaer 1,16
— LS DTN Foenditiommes 128 socinds
| }(s _BITAOE W e
Second aupd sragnament D
RES_BIT-247 el ai slawe COM1
™ bl doutis s3mgreament RES_BIT-263 Drdrsn a1 el (AT
Ogetardd 3 [SOUACE] | RES_BiT-263 Fne e 1 marvite
I_" FES_BIT-250 Lol ovamda FE1
| =] RES_BIT-251 250 Powes DM timer o1, o5, 10 secoech
PS5 -5 LID groen
RES_BIT-25 LED e
Cipesared 4 DESTRATION] = Cutgud L
|':.u _| |'-
s | o
Et lags babushs
[PESaT___Poai Flet ta 11, 2550 =]
RES_BITE [ |
B dhe oonisol GELIPT_JLUMIMACION 8
Opesand 2 DTS TRIATION] = Dugut Preoul bz RES,_BITS
[sB0sE___SebrEnduSolin (LEN [l =] RES_BIT-1, 20 Lighting rowps 120
8o FES_BIT-1.06% Ty 1. 16
RS _DiT-37. 0L Fispd Bimasey. 124 neconcds
| }(s_a-m E Useiben
5_BIT- 247 Oirkre an slawe OO0
I Erable doukle spgrament RES_BIT-263 Chrdrsy - el [C0AF
Operand 3 [SOUACE] ] RES,_BiT-263 Fiesltienes | warvites
- RES_BIT-250 Lecal ovamde PE1
[ =l RES_BIT-251. 250 Puwees O timer o1, o5, o100 secreti
RSBt -254 LD green
RES,_BIT-255 LED red
Opsared & DESTMATION) = Dutgut L
|':.u ;l |'-

14. The program is now complete. The program will act as a counter which counts from 1 to
8, resetting every 1 minute. Only one output is active at a time.
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2.2 PLC Ladder Diagram

PLC Tutorial (Totalizer, K_ BYTE)

B i ik < OPENBAS >- - - m oo e +

PLC-1: 06/07/2017 11:51:04 hrs.

Ver. [NX5-2.69, Hw2] ID: [NX522.69] NX5-WIN:
www . mircomgroup.com

Pgm. C:\OpenBAS\Projects\

4 - = = = = = = = = = = - - - - - - - - - - - [ START

2.69

R I T T T

RES_BIT-37
]

RMT-1
e 1 [ >>
¥
Fo- - - oo oo
RES FLT-1 +
e I >>

oo - - - oo oo
RES FLT-1 +

e I >>
KByte-3

e 1 [ >>
K _BYTE +
val.=2

oo - - - oo oo
RES FLT-1 +

e I >>
KByte-4

e 1 [ >>
K _BYTE +
val.=3

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-001> - - - - - - - - - - - - - - - - - - - - - - - %
AND

RES_BIT-38 RES_BIT-39
] ]

- - - - - - - - - - - - <INSTR#-002> - - - -
TOTALIZER
Periodo: unidades / 1_minuto

______________________ +
> CNT TOTAL >>>- === - - - - - mm oo o oo m o m oo
Chg. = 0>1
LAST PERIOD >>>-----=--=--m-mmmmmmmmmmmmmmmm o
______________________ +

- - - - - - - - - - - - <INSTR#-003> - - - -
COMPARE ==

- - - - - - - - - - - - <INSTR#-004> - - - -
COMPARE ==

- - - - - - - - - - - - <INSTR#-005> - - - -

COMPARE
______________________ +
> A R >>>--------mmmmmm oo
R = A==B
> B
______________________ +

- - - - - - - - - - - - <INSTR#-006> - - - -
COMPARE ==

______________________ +

> A R >>>--------mmmmmm oo
R = A==B

> B

______________________ +

------------ (R )----------+

------------ (R )----------+

------------ (R )----------+

RES_BIT-40
------------ (R )----------+
- - - - - - - -+
RES_FLT-1
------------ (R )----------+
RES_FLT-2
------------ (R )----------+
- - - - - - - -+

21
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+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-007> - - - - - - - - - - - - - - - - - - - - - - - %
COMPARE ==

R = A==B
KByte-5
B 1 [-------- >>> B
K_BYTE e H
Val.=4

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-008> - - - - - - - - - - - - - - - - - - - - - - - ¢
COMPARE ==

RES_FLT-1 e + RES BIT-6
e 1 [-------- >>> A R >3- mmmmmmm oo - (R )---------- +
R = A==B
KByte-6
B 1 [-------- >>> B
K_BYTE s o mmmmo———————— - +
val.=5

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-009> - - - - - - - - - - - - - - - - - - - - - - - %
COMPARE ==

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR#-010> - - - - - - - - - - - - - - - - - - - - - - - ¢
COMPARE ==

RES_FLT-1 e + RES BIT-8
e 1 [-------- >>> A LR e et T (R )---------- +
R = A==B
KByte-8
Hmmmmmmm— ] [-------- >>> B
K_BYTE e it +
val.=7

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-011> - - - - - - - - - - - - - - - - - - - - - - - %
ASSIGN OUTPUTS

4= = = e = = e e - e e - o e - - o - - - - CINSTRE-012> - - - = = = = = = = e = - e e - e o - oo -y
ASSIGN OUTPUTS

= = = e = = e e - e e - o e - - o - - - - CINSTRE-013> - - - = = = - = = = e - - e e - oo - oo -y
ASSIGN OUTPUTS

4= = = e = = e e e - e e - o e - - - - - - - CINSTRH-014> - - - = = = = = = = e = — e e - oo - oo -y
ASSIGN OUTPUTS
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- - - - - - - - - - - - - - - - - <INSTR#-015> - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-016> - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-017> - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-018> - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-019> - - - - - - - - - - - - - - - - - -

END
—————————————————————————————————— < OPEenBAS >------ - oo o oo
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3.0 PLC Tutorial - Timer instruction

This tutorial will outline an example using the “Timer instruction” button in the PLC editor.
Using the “Timer instruction” function, the program will provide a countdown from an inputted
number and activate binary outputs accordingly. This counting down from 9 will loop infinitely

as long as the program is running.

3.1 Block Diagram

— 1=1 i=2 3=3 4=4 5=5 G=6 =7 g=8
Binary Binary Bimary Binary Blrary Binary Binary Binary
Output 1 Cutput 2 Output 3 Output 4 Cutput 5 Output & Output 7 Cutput §
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PLC Tutorial - Timer instruction

1. Select the PLC icon from the main screen of the OpenBAS software and select “PLC 1”
to get to the PLC editor.

[ OpenBAS SW-CFGTL Ver 2694 O4/04/2017 www.mircemgreup.com 1888 MIRCOMS ComST:(§73,6731,1,0] = B -
Addbess fol communcations ™ Mo suto update
|-.._' e
=]
[

W UGE Feois

% s

MG & COMS L

oo - View status Labels Exit

[ LockCOMM # (" I Loggn.

[ Auocssrch COMM - T —
Check comm [ Into|  Stafbes ol i e IR =
COMS (USE) Ok a — 1=
Weu.: MAH-269, Hw N = -
Wolts: 11.9 N — e
Dags i senace: 0 HEIEIRIEIRL
™ UsiP  [URL atIP add) Graphics Web server
[1s2181.100
J— |
Drevice chate % p
. <Gl Sw. 2649 —y
Al :_: Fw. 2.69 "]
1% 06 1Efunf200 7
.._J — Param. selup Configure Password
Controller name:
English -
BAchrve progect
_Change | List |3y
[~ uto detect

2. Clear any existing logic in the block and press the “Timer instructions” button to create
the countdown timer.

FLC progrere CA\DpenBAT Progecti’, E
Block 81800 = Crapte rees $ﬁ e, "
L ]| Lol iminuctions | - ewerd
1 Neg | e ¥ |1=2xf 221| PLLeumeni=[1] | Oniline  Modiy |'I------------------------ = - 1% * |
] sef D | ol S s
! ! L [ ——— Seach11 .
Py PP & Function @ SeachEND sute
:j] i e MULL -
L frme
‘li
TR | Abaratn g paralelrg Mot Klnary)
W | MU s ATUI stages (HVAL
B |Hoacome || g
e | Soction o u,q.
T g Lﬁrm,.-
Efid | Progeam END iratnaction
e E|z==- T
| Instruston daaki w;""’w
1 ¥ Siog when findng TiL
e & | Insiructon m-erable EMD rastnaction
| 7 | Gelste ninaction ¥ PLE lackier dhagram document
i le ¥ Check sufpud avsarasmert
1700 | Doy irvetrusction beech, rVwm:w-m
Comy [T Lo Luels | neust ViewSt | Dpe | Ext || | Meve ruination e, | Save bk |
1
& Viiatie © Hame s ratctan 1 75 | Delete instruction bock | Flithine frovn ik |

3. The Timer dialog menu’s first part is the selecting the timer bit. The timer bit can be
between 1 and 16 and the value stored there is the current state of the timer. The timer
has a corresponding control bit which controls when the timer is running. Below that is
the Operation mode which in this case is “Timer res. 1 sec” which acts as a countdown
decrementing every 1 second. The last section is the value stored in EEPROM to which
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the timer returns when activated by the control bit. In this case use 8, stored in the first

ADI register.

[ Timer frequency and frequency converter instruction

Opesacién blogue [1] TIMER

-

S5

| TIMER

Temponzados/ Timer Minuteus

=]

Timer 1..16

|'I |TI'4'I-‘I bit de contiol = RES_BIT-21

Ojpesation mode

Timei res. 1 zec. -

ADI11.,100, with reload value

e

Opetand 2, vahue to convedt (NPUT)

[muLL

Operand 3, pulse output

JHuLL

0k,

=T

[ Cancel

|

4. As shown below the graphic shows the current value of the timer on a number line.

~Block #1..4

Timer K stored in [ 4D1-01 |
Timer type:[ 1 523 ]

. 000 TM ST-1

G s specic nsncions

| Frogam END instruction

2

Copy | [T Auto increment RES
CCOC ol

PLC program:  C:\OpenBAS\Projects\
 Create - Search
T~ Erpanded remote points active T Core 2 active oV Aue HS:; — il Start Formard
[ e | [ »1] Pewen=nn A Fiead M = S i @ 1% @
2| Math instructions

TYPE<13 [ TH_ST-IT | actusl - 5 ] -

contiol bit [RES BIT-21 1=01 <= | Conpane instuctions sarch 14
“ Jump instructions ' Function ¥ Search END autc
=] subroutine cal HuLL |
o [ © Vaiable

On Line @[ Laking aieup € Seachinresut
— ' Searchin operands
€ | Timer instruction & Gearchinboth
O3 | oupu Type
7 p IT J R4 Proparional ccrtel [ K
k| Htemate and parslieling Number [0=any)
- [
ane stage
s BT [|4H0 and FTU stane (Hva0)
© R | Howr counter Storage
TFimer—1. RES BIT-21./-0] Decrem. S | section label

Library expurt E
Library import
Zoom- ﬂmm %

Paste Paste ++

~Ciptios
@ [imvmion o Generate PLE documentation
= % Stop when frding 10
& | Instruction re-enable S0 et
< [Deete instruction I P ladddsr diapam document
= ¥ Check output assignament
2 [ oy instruction block H I ions o s
Labels || pdist | View St || mpertx | Esit | e | Mo instiuction block Save to disk |
& Vaisble © Hame Reading instruction 1 25¢| pelete instruction biock Fiestore from disk. |

5. Advance to the next PLC block and clear any existing logic. Press the “Compare

instructions” button to bring up the below menu. In the top dropdown menu select the
“==" comparison. For operand 1, select the timer 1 output and compare that to operand 2
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set as the K_BYTE value 1. For the result bit, select register bit 21 which is the control bit
to the timer.

LOGIC / MATH / COMP.

Inetieuction [2] iesull BOOL

HES_El1-1..21 grirg groups
RES_EIT-21..36 Timesz 1.16
RES_EIT-37.33.39 Foond temers 1,2 4 second:

AES_BIT
[

FESJII’-I-IJ..M User e

RES_EIT-247 Ordine a2 slyve COM1
RES_BIT-248 Orline a3 dlyve COM2
RES_EIT-243 i timer 1 mirwte
RES_BIT-250 Local overide PE1
RES_BIT-251..253 Plowess OM Gt +1, +5, +10 seconds
RES_EIT-254 LED geeen
SRS el
Oresasnd 1: #
[TaeR Timer [1_16) =] 1
Olpesand 2 #
[k TES vl = 0254 41 =] |1
Ureeand 3 i
[ =] [1
Orezand 4: i
[no =] |1

Et bags labels |

Heb BIT_TEST_SET_16.ba |

or | B |

6. This means that the control bit will be turn on when the timer’s current state is equal to

zero. Therefore the control bit will be activated when the timer counts all the way down.
When the control bit is active the timer is set to its upper limit value. Thus the timer will
loop infinitely.

[Ty AR ] f I — - gy Cradln fem 11::- = p—
E Bee| o] o |ti]sl] ACommsin] | e b | ] l::'l | » 1% *
ll.s_nllrfﬂ |-:-pum]mm.-u|1u:| *owl Soarch: 10
O EM_ST0 | == OFE(F_FYT0 | — B Farcion [ Sanch END i
e
| ey =
| T Ve
 iwe ?'—'3 ::
= = 5
o—E £ =
e [r =
ST X BYT-i i ..
3. 000 + 0. 000 & | I
B [torcarte | e
. L S | ST |
w-l | Do Iﬂ m--:|.x
o] |
| -
g 7
il | Hr
F i | | o | =] | |
% Wonable © Hame R o | |

7. Advance to the next PLC block and clear any existing logic. Press the “Compare

instructions” button to bring up to menu below. The goal of this comparison is to be
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active any time the timer state is greater than or equal to the given value which in this
case is 1. The result of this comparison is to be stored in the first register bit.

Instructicn [3] sesit BOOL
R_BIT=0F1 3= DF2

Hi Bl Al
RES_BIT21.%
RES_BIT-37.33

R
RES_BIT
|1

[Frond temers 1.2.4 spcords

F\ESJIT-II] 4B User hes

RES_BIT-247 IDiriiries 52 glaes COIMT
RES_BAT-2&8 Dinine a5 slyes COMZ
RES_PAT-249 [Pl timast 1 vt

RES_BAT- 250 Local ovemide PH1
RES_BAT.-251..263 Proswet O timest #1, 5, #10 secondy
RES_BAT-254 LED gretes

Ormiand 1:
| TIMER Time [1..16]

Oreand X
[E_EVTE+1__Wal K = [0L254) 1

Edi g labels |

Help BIT_TEST_SET_16.b¢ |

ok | Ex |

8. Repeat the previous step 7 more times to create a comparison for values 1 to 8. Each
time incrementing the output register bit and the K_BYTE value.

[FETET_val K= 25y e 1
Qlaseard 3

L

o

D 4

[
e Lage lnbale
Haip BT_TEST_SET_AE bt
L | |

RS BTN Lighiing grosgpa 1.0 RS RT3 Lighirg groapa 1,01
Fepd FES_HT-1.3% T 116 Rend FES_HT-21.% Tiewwa 1,16
RES BT FES_BT-00T e ey 1,20 seconch RES_BT BOS_BT-XP0Y)  Fieedd ey 1240 saconch
1 C]
FKE_B!'I-I] 25 Uow ron | FKE_B!'I-I] 28 RIE
Pl 1T D e el DR S T2 i e shayvs CERAT
FES T8 Dl 54wl CORED FRES_HT-28 it 54 shaye (TRED
FES_HT-289 Fruj e | mrade RES_HT-283 Fiain] et 1| mouraiy
[FES_ET-250 Lol swnmie PEI [RES_EIT-250 Lital swniie PEY
BES BT 50 Posrgs (M bwat +1, -+ +10 seconch FES_BT-250.0 Prorsw (0 biwat 7, +5 +100 pesonas
FES_BIT-25 ILED ppeaes FES_HT-25 ILED) ppeees
FES_ET-255 ILED sl FES_HT-2595 LED s
Disswiared L] Dissnarad | g
[TMER____Timan 1164 =1 1] [TMER____Timann 1.6} - i
D 2 Desared 2

[EBTE__val =0 254 a 1
[

[

Diarid 4

[rou
[ Lage labals
g BAT_TEST_SET_9E b=t
Ter] T

9. Advance to the next PLC block and clear any existing logic. Press the “Output
assignment” button to assign the binary outputs. In this case enable double assignment
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to cut in half the number for PLC blocks needed. As shown below, the source for each

output is the corresponding register bit.

Irstruchan B 0 Ext I
[OUTF_ASSIGH S alda/Oupul/Sortie/Ausgarg/Uschiasgarg =
r Fust output a33agament
Operand 1 [SOURCE) # Edi tags labels Il
[RESBIT___Aamtesa bt(1.255) =] f
RES_BIT-1 [RUN_BY_SCHEDULE]
Bit da corteol GRUPO_ILUMINACION-1
Dipseand 2 [DESTIMATION)] = Dulpat L Resul bt RES_BITS
[SB/BOSE___SeBn/BniduSedin (1.60) [d- =) I RES_BIT1.20 Lightng groups 1..20
B0 [ ] RES_BIT-21.3%5 Timers 1,16
RES_BIT-37.3839  Feend Bmers 1,24 sacond:
sttt — FES.BITM-HS Liset e
Second oulpaul sssagratent
: RES_BIT-247 Orlre a1 slave COM1
W Enable doule astignament RES_BIT-248 Orde : siave COMZ
Dpesand 3 [SOURCE] ] RES_BIT-243 Foeed] brner 1 minute
|— RES_BIT-250 Local cvaride PR
|RES-BIT__RAM-Ren b[1..255) =l £ RES_BIT-251.253  Powss ON timer +1, 45, +10 soconds
RES_BIT-254 LED gieen
RES_BIT-255 LED red
Oipetand 4 [DESTINATION] = Dulpad #
[5B/B0/5E__SaBir/BinOuSodin (1.60)  (d- v B

10. Repeat the previous step 3 more time to assign outputs 3-8. Each time incrementing the

register bit and outputs.

Output sssign ﬁ]
instruction 888 o | ea |
[OUTP ASSIGN 5 ahia/Thas /S ertiumping U schitaUigeng =|
Firal aiped 58 g
Disssand 1 FSOURCE] Edi tog el |
[RESBIT__Ram Resut b1 255) =]

RES_BIT-F [ |

Bk e ool GRUPO_ILLIMINACION-T

gt T IDES TIGATION ) = Dot Pissul by AIES_BATS

[s8B0AE__SabnSniuSotin (60 |dr) RES_BIF-1_0 Lighting grasps 1,20

BO-F [ ] RES_BaT-2 3% Tiers 1,16
RES_BT-37.38.35 Fmee] timate 1,24 seconds

Eschanges frst and second s1sig | Fﬁ&_nnmm Liser e

S Ll 5 S
RES_BaT-247 Ol 5 bvwe COM1

b Evatls douils mesramerd RES_BaT-248 Dirdre a2 sren COM2

Olpsmand 3ESOURACE) = RES_BAT. 248 Fasged bimgd 1 i
RES_BaT-250 Lol evmancks P

[RES-BIT___Ribt Rt bi (1. 255) = ¢ RES_BIT-251.253 P O o 1, o5, 10 pocons
RES_BaT-7=4 LED grsen
RES_BT-255 LIERy sedd

Dipesean 4 [DE S TRUATION | = Dufput B

[ermnme___SabinEntu/Satin (160 |d v ]
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11. The program is now complete.

PLC program:  C\OpenBAS\Projectsh
~Block #1..400

—

TYPE=21 [OUTPUT_&S5IGN |=1
OP1:[RES_BIT-0F Jsrc -» OPZ[B
OP3:[RES_BIT-08 Jsrc -» OP4[E

-OF Jdest

0
0-08 Jdest **segunda asighacion®™

{n Iin=

7 de asigrar salida dual *

= || Compare instructions

Jump instructions

Subroutine cal

Totalizer

Lighting group

r~ Create n -5 h
[T Expanded remate paints active [T Core 2 active 1] W Auta h:f:l TTIr—— Péi;’k Start Eareard
1<¢ >> |1-->>\ v \| PLC cumert=[1]  FLC Fead | OniOflne  Medio | Ayl e @ | 13 3
+ X & path instuctions
= Search 140 Q

@ Function W Search END autc

NULL
" Wariable

€ Search in result

El

@1 | Frogram EMD instiuction

r— Options

Instruction disable

Instruction re-enable

Delete instruction

b
(7]
Pal

R BITT BO7 3 | Timer instruction g gz:;z: :: EE;:ands
H% m Output assignament Tope
I/\RLd Froportional control INULL ;I
BO_7 ?_“ Alternate and paralleling fnbelSan
7 = Valor salida ¥ | 4HU and ATU stage [HvAC |1

S Hour courter ~Storage———

'\\\," Section label Library expart
2 /==r special instructions Library import | E

ﬂl ﬂ Zoomm++ 1%

Generate PLC docurnerntation |

¥ Stop when finding 1st
EMD instruction

¥ FLC ladder diagram document

I [¥ Check output assignament

Copy instiuction block

[ Vigw on save

Copy F Alu_m ""I_CferlfﬂtDHES ] Labelz Adjuzt | Wiew St | Oper.1x | Exit | ove instruction block Save to digk, |
gl
Paste | Paste 4+ | & Variable © Name Reading nstruction 14.. Dielete instruction block Festore from disk |

3.2 PLC Ladder Diagram

B i < OPENBAS >- - - - m oo — oo
PLC-1 06/07/2017 09:40:27 hrs.
Ver [NX5-2.69, Hw2] ID: [NX522.69] NX5-WIN: 2.69
www . mircomgroup.com
Pgm C:\OpenBAS\Projects\
e - N
+ - - - - - - - - - - - - - - - - - - - - - <INSTR#-001> - - - - - - - - - - - - - - - - - - - - - - -
TIMER 1 SEC.
RES BIT-21 4=-=-===--m--mmmmmmmmme + TM-1
+--mm - -=1 [-------- >>> |RUN/LOAD TM >>> === === m == m e mm e oo (T )-=---m----
T = 1 SEC.
ADI-1
B 1 [-------- >>> K
______________________ +
+ - - - - - - - - - - - - - - - - - - - - - <INSTR#-002> - - - - - - - - - - - - - - - - - - - - - - -
COMPARE ==
TM-1  Ammmmmmmmm e m e + RES BIT-21
B 1 [-------- >>> A R >3- mmmm o mm oo oo o (R )----------
R = A==B
KByte-1
B 1 [-------- >>> B
K BYTE =~ 4===m==mmmmmmmmmmeee +
val.=0
+ - - - - - - - - - - - - - - - - - - - - - <INSTR#-003> - - - - - - - - - - - - - - - - - - - - - - -
COMPARE >=
TM-1  Ammmmmmmmm e m e + RES BIT-1
B 1 [-------- >>> A R >3- mmmm o mm oo oo o (R )---------- +
R = A>=B
KByte-2
B 1 [-------- >>> B
K BYTE =~ 4===m==mmmmmmmmmmeee +
val.=1
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= A>=B
>>>
e e +
e e +
>>> R >>>
= A>=B
>>>
e e +
e e +
>>> R >>>

e e +

>>> R >>>
= A>=B

>>>

e e +

e e +

>>> R >>>
= A>=B

>>>

B e e +

B e e +

>>> R >>>
= A>=B

>>>

B e e +

B e e +

>>> R >>>

PLC Tutorial

- Timer instruction

CINSTR#-004> - - = = = = = = = = = = = = — — = & - - o o -
COMPARE  >=

RES BIT-2

(R )---
CINSTR#-005> - - = = = = = = = = = = = = = = - — & - - - -
COMPARE  >=

RES BIT-3
--------------------------------------------- (R )mmmmmmmm e
CINSTR#-006> - - = = = = = = = = = = = = = = — & - - - - -
COMPARE  >=

RES BIT-4
--------------------------------------------- (R )mmmmmmmmm e
CINSTR#-007> - = = = = = = = = = = = = = = = — = = - - - -
COMPARE  >=

RES BIT-5
--------------------------------------------- (R )mmmmmmmmmm
CINSTR#-008> - - = = = = = = = = = = = = = — = - - o o -
COMPARE  >=

RES BIT-6
--------------------------------------------- (R )mmmmmmmmm e
CINSTR#-009> - - - - - — — — — — — — — — — —
COMPARE  >=

RES_BIT-7
--------------------------------------------- (R )mmmmmmmmmm
CINSTR#-010> - - = = = = = = = = = — = = = - = - - - - o
COMPARE  >=

RES_BIT-8
--------------------------------------------- (R )mmmmmmmmmm
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L T <INSTR#-011> - - - - - - - - - - - - - - - - - - - - - - - +
ASSIGN OUTPUTS (DUAL)

RES_BIT-1 BO-
- mmm - L e (R )----mmmmm- +
RES_BIT-2 ( # 2 ) BO-2
- mmm - L e (R )-mmmmmmmm- +
HEATING V
ALVE
L T <INSTR#-012> - - - - - - - - - - - - - - - - - - - - - - - +

ASSIGN OUTPUTS (DUAL)

RES_BIT-3 BO-
- mmm - L e (R )----mmmmm- +
RES_BIT-4 ( # 2 ) BO-
- mmm - L e (R )----mmmmm- +
L T <INSTR#-013> - - - - - - - - - - - - - - - - - - - - - - - +

ASSIGN OUTPUTS (DUAL)

RES_BIT-5 BO-5
- mmm - L e (R )----mmmmm- +
RES_BIT-6 ( # 2 ) BO-
- mmm - L e (R )----mmmmm- +
L T <INSTR#-014> - - - - - - - = = - = - = - - - - - - - - - - +

ASSIGN OUTPUTS (DUAL)

RES_BIT-7 BO-
- mmm - L e (R )----mmmmm- +
RES BIT-8 ( # 2 ) BO-8
- mmm - L e (R )----mmmmm- +
L T <INSTR#-015> - - - - - - - - - - - - - - - - - - - - - - - +
END
oS s s s s o m e - - < OpenBAS >-------- - oo s o s oo — oo oo ——— - +
[FIN]
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4.0 Example: PLC Tutorial (Average,
Compare)

This tutorial will outline an example using PLC logic controlled “Average” and “Compare”
functions to use analog inputs to interact with binary outputs. The program will average two
analog inputs and compare that to the average of another to analog inputs to see which output

to turn on.

4.1 Block Diagram

= = = EE

Y
'

Binary Cutput 1 Binary Output 2
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1. Select the PLC icon from the main screen of the OpenBAS software.

Example: PLC Tutorial (Average, Compare)

Addeess for communecations
255
oo W
W [sE © coM3
MGC & COMS
ComlogRa e

[T Lock COMM % LA
[ Autorsarch COMM -

Check comm [ Il

Stafntics

™ Nosuto update

[

COMS [ISE) Ok

Wer: MH-2 69, Hw2

Vs 11.9

Dz i senvace: 0

™ UseiP

[URL e IP sdd)

|1'.-;- 1661100

Dewice shate

e

15 06 16Lun/Z2017

Conftroller name:

Actrve progect
__Change | List |7

™ usto debect

Sw. 2.69
Fw. 2,69

Command View status Labels
™ Logg
AT .t"_:‘t T oy
QOB ==o I
IcTak — »=iv
Behedule. Graphics ‘Web senver
J— | :
v »
el |
=]
Param. setup Configure Password
Ereglish

34

2. Select “PLC 1” as it is the only option. PLC’s 2 and 3 are enabled if a dual core is

installed.

Select the PLC of ccntrol with dusl cere
‘Wizad App genesstor for bulding sutomation

Eavey HVAL appication wizasd

(===

Secsipd peogramming and program loader

EL P

Senpl programming

Lo gz, Programmable Logic Contioler

Seconday FLC FLC

Coowe B2
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3. Press the “On/Off line” button to enable editing the logic.

Block 21400 o

Sewch
« T Coee LT s Back ad Fooward
Ir (R0 N I L T L T | : -- | !lH:::.l | | s # |
TYPE=21 | OUTFUT_ASSIGH ] = 0 = P
0P {RES. BT 2 o = OPATBO01 Jent T Samch 14 ]
* 3 & Funchon W SeschEND suc
] B [HAL =]
Zl ™ Wadinkda
e frme
CAC &
=
T : :
) e
et [ =1
Bid=if ',I.‘_" Hurbsee [D=ary]
¢ = Valor sailida & | !
E Thage
e - m
Efd | ]
o Zocen-| 0] Zoomed ¢
an £ |
&9 x e
i k=7
R o | | | = e |
Fase | | Ve © Hama [eiiiaies ka1 For| o |
4. The functions on the right side are no longer greyed out and are usable. To begin
programming, select the “Delete instruction” button to clear any outstanding logic in this
block.
Block 81,400 Craste new Seach
™ Ex I Coe i g Back f=r Foeward
F tee| we| oo [1esi] 31| PLCemeiagr) | Feod  [[Bnfine]  Wodiy | a0l Logiodiranesons | ol T |
TYFE=21 | OUTFUT_ASSKN |- 0 il 1L -
OF1] RES_BIT-02 Jut ~ D2 BO-01 Heat 5% - | Compare nuciions Sawch 14 (
| Jump ratnctions = Funchion B Sesch EMD suc
] [Strtrncat [HuL =
P " Wik
T -
Lihing =
rrdl— il
| Dupt sesy Tyt
] Propertionsl ot [HuaL =]
B T Averats and paraleling Hurnbes [D=ary]
8 = Valor salids 4 | AU st AT soge poinc| |||
B | How countes Srage
1 | Section lsbel [Tovp—
gmﬂmw Liaey impot ]
mm!mm z I'_XJZ#' o
G | nasen ssatl | Genmrate PLE documentation |
¥ Siop when finding TaL
END irainachion
@ 75 | Dielete natuction | [P FLE lackder chagranm document
W Check oufput ssigresmend
I View or e
Cepy II:I‘I‘r S Labels | Adun Vewt | Deseix| Dat | Merve rutrution bk, Save b ik |
P | e | Ve © Hame Raacding wlateon | | Dredete instruciion block Flishone fom disk |
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5. Select the “Math instructions” button to create the first average function.

(VIC peogram: ClOpenBAS Fragec’ =]
Lo I Ex LTI by L ﬁ Eamn Fovwad
[f Nee| e 3 [ 1] 330 n_tw =11 _I Resd |[Gnffine]  Wodty | el - 1% | - |
TAFE=D [KULL | T Search 14 )]

P | g rantions & Function W SeschEND sulc
:_:-_-l 5 ol MULL >
P 1 Wasiakie
ofF frime 13'3 R ~
{25 | T nstiuciion ;
k- B | Dupus sssgrarment Ty
N‘l P R corded MLLL id
t" Absrats and paraliing Hurmbe (D= ary]
W52 | AHU srd AU stage paviC !
E IHMM Shctege
G | sectinit Ly g
B e spescia rwtracionn Ly gt
ﬂ"!ﬁwmmnm T EJZW"' o
So— @ [t || oot s |
. Tt
o | Instnesten e enatie E:[';m
75 | Delete insnuction W PLE Lacker chagrarn dhocuoand
|| b7 St
u“'::rrr.-- Lobels | Adunt Vew$t | Open i | 13 | | | move mimuctuon ok Save bk |
; ® Vaistie © Hase Raadry nplascton 1 75| Drelete instnuction biock [T ra— |
6. In the instruction drop down menu, select the average function.

W

Inetteuction [1] el FLOAT

|AVERAGE R_FLT = avel OP1, OFZ OF3, OF4) =|
AHD _g|r- [OF1 &k OF2 &2 OP3 &% OP4) 1BIT_TESTSET_1B -
MaMD R_BIT =} OP1 &% OF2 &6 OF3 55 0PY )

oR R_BIT={0OF1 10P2 | OF3 1 0P4)

NOR H_BIT-IltlF'I 10FZ 10F310PY)

<OR R_BIT={0F1 e D2

Me10F F_BIT=HOP %o OFZ)

IMVERT R BT =40P1)

ADD A_FLT =0F1 + OF2 + OP3 = DP4

SUBSTRACT A_FLT =0F1 - OF2 - OF3 - OP4

MULTIFY A_FLT = OP1 *0DF2

DMVIDE R_FLT = OP1 / OF2

COMP. (2] R_BIT=0P1 » OF2

COMP. [»=] R_BIT=0OP1 »= OF2

COMP. [<] R_BIT=0P1 < OF2

COMP. [¢=] R_BIT=0P1 <= OF2

COMP. [==] R_BIT=0P1 == OF2

COMP. =] R_BIT=0F |« OF2

TIMER Tempoizador TimerMirutes B
JUMP prgen

B ump'S aut/SipingenS akane. S,
OUTP_ASSIGH  SaldeiD utputSatie/Ausgang L schitafigang
CONTROL_FROF Cortr. Frop /Froportonal contiolCommande: propordionnele
Tokakeadion/ Totakoe /T obslicsteun /T chaliezstone
R_FLT = man{ OF1, OF2, OF3, OP4)

L
FOFLT = &

HLIEBLE_HETEH Contado hotatHou meter/Comphens dhenes:/ B etrisbashunderzal

Etiqunta/Label Eiquette/Eiket/Etiqueite
CALL SUB Llamas subnutingS ubsoutine: u‘l—’kwd de soL-plogramme
AHIATU Etapa AHLU-UTF AHUATLU =t LI'I'A-LI'E'I'I'I-I\"AI:I

Hypsheresiz and in unge.:wlpu'ﬁ

Slat / Stop + E
AND + OR a IT={0P1 &5 OF2) 1 [0F3 &L OP4) -

AND + NOR frverted) 1R_IT «[0F1 14 OFZ]  [0F3 & OP4) -
Help BIT_TEST SET_16.b4 |

ok | e |

7. Inthe “AVERAGE” function dialog box there are two parts. The first part is the result,

which is stored in a float register opposed to a bit register. The second part is the four
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available operands for the average. In this case, select the analog input option for both
operand 1 and 2. Select numbers 1 and 2 for the analog input numbers.

LOGIC / MATH / COMP. =5

Instruction [1] result FLOAT
[everasE F_FLT = ava[ OF1, OF2, OF3, OF4) =
Result
RES_FLT
1
Orerand 1: #
[Eaval/Ea_ Erebrlitniglp/Entinl. (1.40) <-la] =] 1
Orerand 2 #
|WuLL | i

i En gl il [1..40] <-[a #
EB/BI/EE EntBin/Binlnp/EntBin.  [1..40] <-[d]
SA/M0/5A__ SalbnlaniDu/Sardnl. (1101 [al-» '
SB/BO/SE__ SalBin/Bin/Out/SoBin (1.60)  [dl>
ADF. EE-Float 32 kit [1..100) &
4D EEword 16 bit (1..100] i
4DE EE-Byle @ hit [1.100]
RESEIT____RAM-lesul. bit (1..255]
RES-FLT____RM-Result flaat (1..40]
TIMER, Timer [1..16]
RMT PunRem/RemPrt/PoiElo. [1..50]
K_BVTE+T__Val K =[0.254)+1

oK Eit

LOGIC £ MATH / COMP,

stnuction [1] st FLOAT

[wvERAsE

Reni
RES_FLT

A_FLT = aregl OF1. DFZ. 0F3, OP4)

[

Doevard 1

[Easei®s__ EritnbianginpErtand (1400 <) =] [

Eit bagr labels
Halp BIT_TEST_SET_16_bat

o | Ewt

Dierend 2 &
[EariEs___ ErtilicigroEnind 180 <4a) =] [

& -
[T =] i
[ #
[P = In

8. The result on the screen shows both the analog input values and the average stored in
the float as well as a graphic showing the value on a number line.

PLC program:  C\OpenBAS\Projects\ @
Block # 1..400 Create new Search
A . = Bl et |-IH}—‘| Logical instructions Eeck el fonac
0 1|« | s [1t] e 1| PLEcunent=[1] Read | OniOitine  Madiy | g & | 1% | » |
+ X2 Math instructions
TYPE=26 [ AVERAGE | ™y
RES_FLT:[1]=1716.458 [resBit:0000 valid:1100] Compare instiuctions Search 1-0
OP1:[A0T]
OP2{AI02] “ Jump instructions & Function [V Search END autc
OP3:[ MULL-O1 | = NULL -
OP4:[ NULLOT | m Subroutine cal J
L | Totalizer " Warisble
2fFF line
@ Q Lighting group {3
~
Gj Timer instiuction o
g Output assignamest Type
& Lagn 10368 I’\E'_d Proportional control ‘NULL J
f_’ Alterate and paralleling Nurmber (O=any]
1868, 486 477 . 1
Ay % | AHU and RTU stage (HYALC]
T 172,430 AI-2 2
E Hour counter Storage
15 | section abel Library sxport
1715, 458 RES FLT-1 2ol User special instiuctions Library import | E
@1 ‘ Progiam END instruction
Zoom-- | =] Zoom++ 15
Oplions J J
% | Instruction disable Generate PLC documentation |
— - v Stop when finding st
| Instruction re-enable EMD instiuction
7< | Delete instruction [V PLC ladder diagram dacument
= = ¥ Check output assignament
\& Copy instruction block I Wiew on save
Copy F sl Labels ‘ Adust View St ‘ Oper. 1 | Eit | --I_-!- Move instruction block. Save to disk. |
Fieading instruction 1 xx Deelete instruction black. Restore from disk |

| & Wariable ¢ Mame
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9. Press the “>>” button to advance to the next PLC block and repeat steps 4 -7 to create
the second “AVERAGE” function with the values as shown.

LOGIC / MATH / COM. ==l
Instaachon [2] iesull FLOAT
[averacE FLFLT = avgl OP1. OFZ OF3. OP4) K|

Dieeand 1
[EnaamEs_ Ertarlinigne/Erstnl [1.40) <] =]

Dierand 2
|EataEs_ Eveinbiniging/Erttnl [1.40§ <-fa] |

£l Logs bl |

Help BIT_TEST_SET_15_bi |

or | Ea |

10. The result should be as shown below.

PLC program:  C:\OpenBAS\Projects),
~Block #1..400 ~Create ~ Search
lac! [T Expanded remate paoints active 7 Core 2 active i W Ao I-I}r:f:“ TP — Ezzk Start Eoread
[2 tec| | s [1oni] 1| PLCewment=1] PLC Read | OnDfilne  Modty | oaeE nsetons @ | [1e | 2
+ X & Math instiuctions
TVPE=2E [ AVERAGE ] = '
RES_FLT:[2]=1775.368 [resBit:0000 valid:1100] >= ¢= | Compare instiustions Search 20
OP1:[ 4103 ] .
OPZ[Al04 ] » Jump instuctions & Function W Search END autc
OP3:[ NULL-D1 -
oA 477 | subrmutive cal NULL =l
& | Totalizer  Variable
Off lins QQ Lighting aroup € Search in result
H £~ Search in operands
AVG 6 Timer instruction (@) St i il
g Output assignament Type
i NULL hd
& £A08 TRRA8 I’\E'_d Propartional contral I —I
%“ Alternate and paralleling Hurnber (D=ary)
I7e7. 038 Af-3 - |1
Avg T | AHU and RTU stage (HYAL,
1783, 648 AT 4
3 Hour courter — Storage
15 | section label T E
I775. F58 RES FLT-2 EH User special instructions Library impart |
E@d | Program EMD instruction
Zoom-- | 1= Zoom++ 1%
r~ Options —I J
|nstruction disable Generate PLC documentation |
¥ Stop when finding 13t
Instruction re-snable EMD instiuction
NX5 Delete instruction ¥ PLC ladder diagram document
_ . I [v Check output assignament
Copy instiuction block. Ry .
Copy F Alu_m ‘"CfE”IE”lDHES4 Labels Adust  View St | Oper.1x | Ewit | Move instruction block Save to dizk, |
P-1.. —
Paste | Paste ++ | @ Warisble © Name R T e Delete instruction black Restore from disk |
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11. Press the “>>” button to advance the next PLC block and use the “Delete instruction” to
clear any existing logic. This clears the way to press the “Compare instructions” button to
set up the comparison function.

PLC progrm:  CADperBAR Prejectsh ==
i i — W At s T- Back St Fermad
3 e || «x w | 1-aai) w0  PLE cuments[1] Pead Ot ine | Modiy oopoal Frinchong - 1% &
TYPED [MULL] —
= o | Compans instection Seaich 30 Y
R — ¥ Funclion B Sewch ERD g
e | Subseutrn cal JLL =l
L | Totsien £ Viadable
orf fise =

2
E
H

%

Dutpt savgrament Tree
Aemaig e gl aleleg

AU and AT stage v | !

|

|%
i
-

1

=
& | o courtes Siovage
T | yvee— E
Frogram END rctuction
o rmmitemetn | zom | o] 2w
IaSSrReiies Sohe st . B Gswreel we e G fiintein__ ||| prom=mnememn |
= : G | nstncin se-malle EMD inhustie
7 | i rencion | PLC isdder chasgram document
e | Il S
EF— L Labels | adust viewSt | Dpest | £t || | Mo tmscinienk | Sares o ik |
e | & Vasable (™ Bane Foaeding irctnuctin 1 7| Doleta ratnactonbiock. | [ ye——— |

12. The dialog box that appears has three sections. The instruction dropdown box is already
set to comparison. The result section allows the section a register bit to store the output.
In this case use a free bit (40-246). The operands 1and 2 will be the output of the
previous “AVERAGE” functions. Set the operands to RES-FLT with the numbers 1 and
two as shown.

LOGIC / MATH / COMP. LOGIC / MATH | COMP. ﬁ

Irstruction [3] result BOOL Irntiuncinoes [3] sesull EOOL

[COMP. (=) A_BIT=0P1 5= 0P2 | [COMP 5] R_BIT-DPY:=0F2 =
RES_EIT-1..20 Lighting groups 1..20 RES_ET1,.20 Lightineg geongee 1,310

Result: RES_BIT-21..36 Timers 1..16 [P RES_BIT-71.3% Timatz 1,16

RES_BIT RES_BIT-37.30.39 Fiked timers 1.2.4 secands RES_BIT BES WO Fieedtimen 1,24 peconds

m =

&0
RES_BIT-40..246 User free [ }RE‘E_BII &5 246 (LR ]

RES_BIT-247 Online as slave COM1 RES_BIT-247 Do 8 b COMI]
RES_BIT-248 Online as slave COM2 FES_EaT-248 Dl 8 abawe DOBCE
RES_EIT-249 Fized timer 1 minute RBES BT -2a8 Fomad vy 1 wrarite
RES_EIT-250 Local awveride PB1 RES BT-250 Lol cpveamads PR
RES_BIT-251..253 Power OM timer +1, +5, +10 seconds FES_BIT 251, 253 Pt OH bt +1, +5, + 00 ooty
RES_BIT-254 LED green RES_EIT-254 LED! geeeni
RES_BIT-255 LED red

Orerand 1 Dheiand |

IRES—FLT_HAMrResuIt float (1..40) ;I |HE'S-FI. T FAMFeou foat (1. 40)

Orerand 2 Dietand

ADF. EE-Float 32 bit (1..100] ;I |HF_5-FI,[_R.=HF‘.|-=J Pt [1. 409

NULL

EAJAI/EA, EntAnlAniginp/Entanl. [1..400 <-{a]

SB/BO/SE SalBin/Bin/0ut/SoBin. [1.601  [d}->
ADF. EE-Float 32 bit (1.100)
AD EE-*wiord 16 bit (1..100)

#
|1
#
|1
#
ER/BI/ERE___ ErtBin/Bininp/Ertiin 140 <-[d]
SAAD/SE_ SalrlAniDutSodal (1100 [a]» |1
#
|1_

e g Lok |

K_BYTE+1__val K = [0.254) + 1 Hep BIT_TEST_SET_16.b |

oK Exit | (i’ Ea |
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Example: PLC Tutorial (Average, Compare)

13. The result should be as shown below. The register bit 40 will be activated when average
of inputs 1 and 2 is greater than the average of inputs 3 and 4.

PLC program: ~ C\OpenBAS\Projects\
;- Block #1..400 - Creat [~ Search
o [T Ewpanded remote paints active [T Core 2 active o W Auo hS:I”L 7 E:rccl\: Start ]
tructh
3 <] | x|t 21| PLEcurent=[1] P Read | On/Offine  Modiy | el s | 1% 2
+ X L] Math instructions
TYPE=14 [ COMPARE »=] Yy
RES_BIT:[40] = 0 [resBit:0000 valid:1100] Campare instiuctions Search 3-0
OP1:[RES_FLT-01 | »= OPZ[RES_FLT-02] n T —— @ Function W Search END autc
::l Subroutine call MULL ;I
Z | Totalizer  Yariable
DEL rns QQ Lighting group 7 Search in result
— - £ Search in operands
6 Timer instruction & Search in bath
g Output assignament Tupe
I,’\_P,l_d Proportional contral INULL LI
RES FIF-1 BES FEF-7 ?_-‘ Alternate and paralleling Nurber (O=any]
1
F717. 208 « 1776, 462 % | AHU and RTU stage (HVAC
E Hour counter - Storage
1% | section label T |
[ Jad| User gpecial instiuchions Library import I E
@1 I Program EMD instruction
Zoom--| 1| Zoom++ 13
-~ Optiohs —I J
o | Instruction disable Generate PLC documentation
— = ¥ Stop when finding Tst.
WF | Instruction re-enable EMD instiuction
25 | Delete instruction [V PLC ladder diagram document
. ¥ Check output assignament
(I_—-_-\ Copy instruction block, W Ve e
Copy F AIU_tD increment FES Labels | Adust Viewst | Oper 1 | Esit e | Mowe instruction block Save to disk |

™ Op1.4

Paste | Paste ++ |

@ Yaiiable © Name

Reading instruction 3.

x}( Delete instruction block

Festore from disk. |

14. Repeat steps 11 and 12 to create a comparison that will be active when inputs 3 and4 is
greater than 1 and 2. As shown below, the only difference is having register float 2
comes before register float 1 and a new output register bit is selected.

===

LOGIC / MATH / COMP,

Inenaction [4] sl BOOL

EI.',:DHP [>=) R_EIT=0F »= 0FZ
RES_BIT-1.20 Lightireg groups 1,20

Rasl RES_BIT-.3%8 Tensz 116

RES_EIT FES_BIT-37.383  Foend bmers 1,24 secordh

[&

= 5_BIT-80 246 e
RES_BIT-247 Oirdine a3 slarve COM1
RES_BIT-248 Ordine a3 sl COMZ
RES_BIT-243 Fixed timer 1 mirbe
RES_BIT-250 Local ovenide PRI
RES_BIT251. 253 Pows OM e 41, 45, +10 gaconds
RES_BIT-254 LED grean
RES_BIT-255 LED sed

Diersnd 1

Cligrand 2

EHE SFLT RaMFenlt flos [1.40]

L]

Diewand 3

FHES-FLT FM Femlt flost [1..40]

L]

L]

£ logs labets |

Help BIT

_TEST_SET_I6.ba |

0F,

Est |

L

=l
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Example: PLC Tutorial (Average, Compare)

15. The result should be similar to as shown below. The comparison is effectively the inverse
of the previous comparison. Press the “>>” button to advance to the next PLC block.

PLC progre CAOpmBATPrepectiy ==
Block & 1..400 Crasie v Search
r r W ¥ Back s Fosward
F hes| < | 2] 21|  PLCoummiaq1) | Resd [[Obiine] Moty | 0 Loged innesions | @ | 1| + |
TYPE=14 | DOMPARE » o HES
4 - =
RES BIT &1 |= 1 [eaBic0000 vabt1100] T Ssuth 40
OF1] RES_FLTAZ | »= OFZ[RES_FLTN | o P [ e
N
| suteosrn cal [ =
& | Totaie T Wbl
arf fipe
c
R BT 8% I-d'mnm i
{25 | T ratrucien ]
i n @+ g (Ot sy Tope
T [ [P =]
RES FLT-2 RES FIT-1 Tl | Aterate and paraleling Hursbes 1=yl
I7FPE. 822 » IFIF, 87F 5 | AU ard FITU atage [HVAC :
= | Houw counter reage
T | Section skl Ly gt
Eﬁﬁﬂ!IUmmmm el
Progeam EHD iratraction
|
—— Zoonn:| 1] Zoomad 1
O It s - Ganstate PLE documertaton |
711 = E:'ngmfrﬂwm
@ 7 | Delete insinuction Fﬂtgudﬂrdnpmdum
— Check gufput srsigrerment
T | Cop instruscion biock. [
Cegy ﬁ Lo Laeks | Adust VewSt | Dt | Eut | | =l Move mainaction biock: Save ta dik |
& Viisble T Hpse P il e 4. 75| Diolete instruction block Fienttors from ditk |

16. Press the “Delete instruction to clear any existing logic and press the “Output
assignment” button to control our outputs.

MCprogem  CAOpmBASPrepecth ==
T r LT W e l’:'rmm Fowand
F e w| »|wi]n1] Acome-) | Pesd | Onobies | Mody | -0 Lol ke o ™ | aw] e

P Math nstructons
s (] ,"..:- Campans ratruchond Sewch 50 i
I — * Furchion W SeschEND st
| sutventrn el [P =
FRiT 1 Wik
~
| verrg po o
~ - 2l
" Type
TE—— [ =
T_T‘!ﬂh'hﬂﬂw#u Hurrkss [D=ary]
¥4 | AHU and ATU stage (VAT /
B | How counier Erage
T | Section ibel [Tonm—
M Vo specisrancions ||| ™y o
mmmmnm e EJ"'”“‘ o
A ]
1op when Tik
o | Instructen re-enable END rotnacion
7% | ke ratsaiion ¥ PLE Ladkder diagram dhocusrsnd
T ¥ Check output sisigrament
T | oy estrucioan ok I Viewon save
[ E'_'_'_ Lobels | Adent VewSt | Dpects | it | | | moove mutscson bicck: Save bk |
% Vaiable © Hase Pt i e . 7| Dootete nutruction biock Flerthore rorm detk |

17. In the dialog box a source and output must be selected. In this case select register bit 40
for the source which was the output for the first comparison. Select binary output 1 for
the output. Next select the “Enable double assignment” check box to allow assigning
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Example: PLC Tutorial (Average, Compare)

another output. The operand and source are the same just with different numbers as

shown.

Output assign ==|
Irtruction HHE oK [ Exit [
[OUTP_ASSIGN 5 abda/Duput /S odie/Aunganglschita ligang -]

Frst oulput aesigament
Dperand 1 [SOURACE) # E it tuge labed: |
[RESBIT___RaM-Res b [1.255) =] [+
RES_EIT40 [ |
Eiits de redallados: LIBRES PARA USLARIO
Opetand 2 [DESTIMATION) = Outpat B Fiecul bz RES_BITS
[sem0/5E__ SeBinBnOuwSedn (160 [d ~] [i RES_BIT1.20 Lighting growge 1..20
B0 [ ] RES_BIT-21.36 Timess 1,16
RES_BIT-37.30.39 Fioond tinetz 1,24 second:
Excharge fist and second assignament FEE_BITI] 246 Uiser fres
RES_BIT-247 Oridire &5 slave COM1
RES_BIT-248 Oriire &5 shave COM2
et e B RES_BIT-249 Fiood trnest 1 mranite
C— RES_BIT-250 Local avetids PR
| RES-BAT____uAM-Resul b [1..255) =l RES_BIT-251.253  Power O timer +1, +5, +10 seconds
RES_BIT-1 | ] RES_BIT-254 LED green
Btk de contiel GRUPO_ILUMIMACION-1 RES_BIT-255 LED red
(Opesand 4 [DESTINATION] = Dutpet B
[58/80/5E___SeBnBnDuSebin 060  [d =) H
BO2 [ |

18. While only one output is shown, both are active as shown in the highlighted text below.
The program is now complete. Binary output 1 will be active if inputs 1 and 2 average to
be greater than the average of 3 and 4. Output 2 will be on if the opposite is true.

Block 21400 = — =T Coate riems E— —
[g " eTEl s sl sl aj1] P | OnMine | tix-} @ 1% &
GP1 RS B0 - OF2 D001 s e Saach 50
OFI[RES_BAT-AN Juc = OPE] BO-E [ent =sogursds sisgracsin™ y A e
| UL -
e 1 Vaiable
’ =it .J:
R T8 2] E &
' $——H S
e |
By L el Lo
1! = Valor salids = |
L Shovage
M [soionind |
e %
Dl;:ml | Zocwn— ﬂ T+ 1
7 Il e |
L CE
AT |
T H':
S | Cooy rancton ok | r
F Viasiable  Mame R Faradl | |
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o o oo
PLC-1 06/07/2017 11:20:58 hrs.
Ver [NX5-2.69, Hw2] ID: [NX522.69

www . mircomgroup.com
Pgm C:\OpenBAS\Projects\
b oo o m oo oo Lo
b oo o m oo oo Lo
AI-1 o m e m e +
e 1 [-------- >>> A R >>>
R = AVG(A,B,C,D)
AI-2

e 1 [ >>> B

+ >>> C

+ >>> D

e e LT e T +

b o m oo Lo Lo

+ >>> C
+ >>> D
e e LT e T +
b o m oo Lo Lo
RES_FLT-1 o m e m e +
e 1 [-------- >>> A R >>>
R = A>=B
RES FLT-2
e I >>> B
e e LT e T +
b o m oo Lo Lo
RES_FLT-2 o m e m e +
e 1 [-------- >>> A R >>>
R = A>=B
RES FLT-1
e I >>> B
e e LT e T +

PLC Ladder Diagram

OpenBAS

NX5-WIN: 2.69

[ START 1]

<INSTR#-001>
AVERAGE

<INSTR#-002>
AVERAGE

<INSTR#-003>
COMPARE >=

<INSTR#-004>
COMPARE >=

Example: PLC Tutorial (Average, Compare)

_______________________________________________ 4
e e e o D oD oo ooy
e e e o D oD oo ooy

RES FLT-1

-------------------------------- (R )----------+

e e e o D D oD oo ooy
RES FLT-2

-~ (R )---

)
RES_BIT-40
-------------------------------- (R )----------+
)
RES_BIT-41
-------------------------------- (R )----------+
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L T <INSTR#-005> - - - - - - - - - - - - - - - - - - - - - - - +
ASSIGN OUTPUTS (DUAL)
RES_BIT-40 BO-
e [ mmmmmm - (R )---------- +
RES_BIT-41 ( # 2 ) BO-2
e I e e e T T (R )---------- +
L T <INSTR#-006> - - - - - - - - - - - - - - - - - - - - - - - +
END
B it < OPENBAS >- - - m oo e +
[FIN]
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5.0 Example PLC Tutorial (Lighting
Groups, Jump)

This tutorial will outline an example using PLC logic controlled “Lighting Groups” and “Jump”
functions. The program will use lighting groups to control groups of outputs together and Jump
functions to skip ahead in the program.

5.1 PLC Block Diagram

Binary Crutpat 1

i Binary Outpul 2

=% Binary Dutput 3

——  Binary Dutput 4

= Binary Outpul 5

. e

e Binary Oulpal 6

l

— Binary Output 7

—  Binary Oulput 8
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1. Select the PLC icon from the main screen of the OpenBAS software.

Y e T T - P S =
Addvests for commuracations ™ Moo wpdate
55
il i
P 153 C coM3
MGC = COMS L]
e ogn r Command View slatus Labels Exil
[ Lock COMME " ™ Logg.
[ Autorsarch COMM - T T T I
Checkcomm. | Inio|  Stafistis WD Tt W=
COMS [USE) Ok FTRETY o i — M=
Ver: NGH-269, Hw2 Ef?? LAFLARE B -
Volts: 119 - = | — SR
Dy i senvice: [ = I~ 141 .-!J nwiran
™ UslP  [URL o IP add) Behedule. Graphics ‘Web senver
[1216a1.700
— :
Dewice shate . o
M- :..,.. Q Sw. 2.69 .‘]
- " Fw. 2.59 -
506 16Munf?
].._J K SSelungell] Param. selup Configure Password
Controller name:
Erglish -
Auchrve progect
_Change |_List |77
™ usto debect

2. Select “PLC 1” as it is the only option. PLC’s 2 and 3 are enabled if a dual core is

installed.
Select the PLC of contral with dusl core (=50
‘Wizad App genesstor for bulding sutomation
Eavey HVAL appication wizasd I
Secsipd peogramming and program loader
Senpt progranireng I

Lo gz, Programmable Logic Contioler

Seconday FLC FLC
Coee #1 Coowe B2
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Example PLC Tutorial (Lighting Groups, Jump)

3. Press the “On/Off line” button to enable editing the logic.

Biock 1400 T Ex T Coxe LT an !’:'mllm | sﬁ it Foreard
I!I |-:-:] -:1.| »» |1--:-:r|] :-:rll PLE eumend = 1] _I e W H [ +H:::1 - - ] 1= I - I
0P {RES. BT 2 o = OPATBO01 Jent oy Seach 14 Q
ol & Function @ Sasch END sulc
o [munL =]
FA R ™ Wadinkda
e frme [ETe] ; ::
B : :
i 3 -
i [ =l
B ] ol
¢ = Valor sailida & | !
E " Thage
r—
o - ] m
Opitacry L |
; _ T
> F
- =
R o | | | = i |
o { e 7o ]

4. The functions on the right side are no longer greyed out and are usable. To begin
programming, select the “Delete instruction” button to clear any outstanding logic in this

block.

Biock & 1400 Craste new Sewch
I Ex T Coee s e I | Back P Foswand
I! I-:-:] -:1.| :|n:-|1--:-:r|] :-:-Il PLE cumeni = 1] I Read |[OnA0line] Hodly [ HI-quIM - ] 1% I &> I
TYPE=21 | OUTPUT_ASSIGN | =0 M -
0P RES_BITA2 Jug ~+ OPZ{ BO4N Mest ** ¢ u | Compars ratuctiors Seach 10 L
3 Function Samch END st
* Jumg Fpbachions = F
]| Subeontin cat [ =
L | Totsios ™ Wpskin
[oTe) e r,,_.
i il
| Dupt sesy Tyt
2] Progestionsl corteat [HuaL =]
Bo-g Tl Arerats ard paralleleg Hurrbese [[l=ary]
: = 1
& = Valor salida W28 | AHU and FITU shage [HVAL |
B | How counter Srage
0 | Section kel [t S
gummm [T orr— ]
Efind | Progeam END inisaction
uum! Zeonm: | 1 Zomad 1
W {insusten daatia | Genmrate PLE documentation |
¥ Siop when findng 11t
END irlnaction
@ 75 | Dielete natuction | [P FLE lackder chagranm document
W Check oufput ssigresmend
™ Witrws o pivn
Ol | 1 Labels | Ao VSt | Dpeett | Bt O [T ——— S by sk |
P | z | Ve © Hame Raacding wlateon | | Dredete instruciion block Flishone fom disk |

47



M, Mircom'

Example PLC Tutorial (Lighting Groups, Jump)

5. Press the “Output assign” to set up the timer for the program.

(PLCprognm:  COpenAs Projctst =
e r = w0 Auko ;-nlenm sﬂ Sisd [a—
1 Bed | e :ut1-:-:vl wal|  PLC cument = [ 1] I | 'IHB-: - 1% -
4| Mt iutrctions
TYPE=D [HULL | P Pssm—— Seach 10
P | o rtactons F Furction ¥ Semch END e
] | Suboouting ool oo ]
i | Totsics ™ Variskle
&% Ughting groun ::
3
- m Dbt 5 poruresd Tren
[ros -]
P | MU ard U sharge BIVAL [
& | Hou courter Storsge
e | Sectionlshel Linap gt
R U oo inarachiors | Linauy iy
Efil | Pregram EMD intinaction 2 ﬂz L
- " F_E-':u:‘ﬁ.cnh:m l
—i—u Sup whanndng 10
@ 7 |Demieramcion || | FLC ladde disgram documend
-- o ¥ Orech attrament
100 |Coppmimaiontio. ||| I Vi rave
Copy F'_'_'_ Labets | Aduet  ViewSt | Opecit | [ || | Hovewutaionbieer. | Sarve b sk |
i | Vestie © Nome iy et | Do b | Fiestoss feom dick |

6. For the source, select register bit 37 which is the 1 second fixed timer. For the output,
select register bit 1 which is the first bit dedicated to lighting group control. This
effectively sets the lighting group bit equal to the timer.

Instruction i

[QUTF_ASSIGN S abda/Dutput/Soitie/fugang/Urchia Ukgang

st putput a3sagmment

Opesand 1 [SOURCE]

[RESBIT____ RaMAesut bi[1.255)
RES_BIT-37 [ ]

Bt s Tiener fje 1 segunds
Dpassnd 2 [DESTIMATION) = Dutpad

[RES-BIT___RaM-Resul b 1..255)
HULLA [ ]

=l

Second oulpul stgrament
[ Enable doubls actignamsnt
Dpesand 3 [SOUALCE]
[HULL |

Opseand 4 [DESTIMATION] = Didpas

[ruw =]

%

ok | e |
Edi lags labels |
Fieukt bits RES_BITS
AES_BAT-1.20 Lighting groups 1,20
RES_BIT-21.35 Timerz 1,16
RES_BIT.37.38.39 Frend tmers 1.2.4 seconds
FES_BIT-III.Z!E Lhsose i
RES_BIT-247 Orline a5 slave COM1
RES_BIT-248 DOrlire & slave COM2
RES_BIT-249 Fooed et 1 mnube
RES_BIT-250 Local evemde PE1
RES_BIT-251..253 Fower DN tmer +1, #5, «10 seconds
RAES_BIT-254 LED gresn
AES_BIT-295 LED sed
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7. Press the “>>” button to advance to the next PLC block.

(FC program:  C\DpenBAT Projectst |
Black 81400 Craste rew Semwch
I Ex r e ™ it Back aa Fosward
— {— 3 frrre]] Lo atmacticen |
1 Jee | < a3 || 331 PLE eumeri = [ 1] I Read |[0n0Fine] Hodly - 1% I & I
TYPE=21 | OUTPUT | oHES -
OF1| RES_BIT-X7 Juo —» OF2| RES_BIT-01 ket 3‘1. Crvnpan Fotuchors Samchid |
i | Jump rteactions  Funcion ¥ SewchEND st
]| Stwenton e [ =
L | otsien T Vasatde
[T = ;
i =’
| s T
i Frogens e [rouL =l
RES BIT-T Tl Averate and paraliing Hurrkes [(ear]
& = Valor salids 1 | A and AT stoge pova]| | | '
X | Hosn courter unge
Wi | Section libel Lty oot
E!u:«mm o
mmmmnm o EJ"'”"‘ o
% | inwckon ot Ganstale PLE documentation
¥ | = Espl:agﬁmfrﬁww.
@ 75 | Desete mumucson ¥ PLC lackier chagram docusrn
= ¥ Check cufpat snsigrasmert
T | Copy instruction blck: M e
Cepy l': L Lobels | adut VewSt | Dpert | Ext | | | Moo tmaction ok S b k. |
| X | Vaiabie © Hame Ry ienlasc e | Zomc | Dot instrucsion ok Flisthons buen chik |

8. Press the “Delete instruction” button if there is any outstanding logic in the block then
press the “Lighting Group” button to set up the first lighting group.

(PG pogrom: COpenBAS Propectil |
e N T r " (™ e b - —
I? B | < ¥ | T=nn | 3x ) PLE eumerd = [ 1] I Fead IEIM:IIHu Moy | Hﬂl‘m | - 1% I - I

3] Math instrucsons
ikl Lot % 1o | Compars matuctions Sewch2d i
i | Jumg imatsaction: = Funchion ¥ Sesch END subc
] [Suteiw et [P =
!  Nadakde
arf fime = r
] e
=
L T | Ot s Li
i Progers A [pouaL =
[ | [T ———" Husbet nere]
V5 | AHU and ATLI shage [HVAC !
E Mo oounker Ehcenge
T | Section libel [T o
Program END rateaction | B
T Zocer| 1] Zoomes| 1
% | inwuckon ot Garvaeate PLE docussentaton
Shop when finding Tat
P o | Inshructon re-enatie EMD ratnaction
w 75 | Delete iumaction ' PLE Lackder dhagram documant
- ¥ Check output msigrament
T | Dy insiucton bock. [T FEER,
Copy l': Lo Lobels | Adut  WewSt | Dpet | Bt || | paove iiacton biock: Save bk |
y i O FAmatrgrotuctin 2 73| Detete instruction ok, Flethivs frisn dhik |

9.

In the dialog box there are two main groups. The control source for the lighting group

which can be either 1 of the 20 available register bits dedicated to lighting groups or
virtual binary outputs. In this case use register bit 1 which was set up as a timer
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previously. In the circuits section, any circuit labeled 0 is not included and any circuit
given a number will have that number as its name and will be added to the group.

Lighting group =)
Oiperacidn blogues [2] GRUFPD_ILUMINACION
[LIGHT_GROUP  Grupolhum/LightingGrp/GroupeD E claige |

Cortrol sounce foe lghling group [INFUT)

1 F RES_BIT-1.20 para cortiol sin piondades
" BO-41_60 [virtusl binsy output]
foa oo

wath priorities

18 sssocished cacut BO 1.
2rl azsociated cicast BO 1.
Frd azzocisted circat BO 1..40 -

Ath azsociated circat BO 1..40
Sth azgocisted cacist B0 1,40
6th azzociated circat BO 1..40
Tth azsociasted cicat BO 1..40
th azsociated circat BO 1..40

50

10. As shown on the screen, the two relays controlled by the register bit are shown. Press
the “>>" to advance to the next PLC block.

e G =
Block 8 1400 Cotaie e Samch
F r r w T Auta frref Loges Back St e
z lee | e ol 231|  PLE cument =[] Bead | OnDfiine  Modiy e P 1% &
THPE=) [LIGHTING, G [ o L
Conived = RES_BIT{T]=0 = ¢ = | Compans instuction: Seach 20
CIRTCUATS: [N ] 0y JO00) 00§ 00K 00 00 ooy :J\l\'ﬁ el F Funclion B SeachEHD s
| - WL -
L | tosion £ Vaiatle
ore g e -
A B3P pon I i
i ! - la' Tirvane imctruction =
_‘m m (Duipat ssugrament Tres
m P HAUILL -
Beday-i =
Foal | Aremane ot paralelng Husstoe D=arl
Feday-7 -3 L -
58 | U and BTU stage VAL
E Mowar coarde Sneage
W | Sachon kel Litaney et E
E-!u—:ue-lmhm [ |
Efil | Program EMD retrction
St Zoom| ] oo
3 it ||| et |
s G | Instruciion ie-aruble END irvtnsction
|r-.‘ 7% | Dolete instnaction = PLE Lo chagrnm chscnamasn
¥ Chesch cutput ssrignament
n
TN | Copyr matwacion bk, Hr\fn-rmm
Cops F L Labelr | At View St | Oper | = e —— B by ek |
& Vable ™ Hame Faecing mstuction 7 | Dvinte instmaction block. | Flesioss e dek. |
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11. Press the “Delete instruction” button to clear any outstanding logic and then press the

“Jump instructions” button to make the first jump.

PLC programse CAOpenBAT Projects’, E
Blccic B 14800 - Creabe reme Seaich
r ; ] r | T I Aain I'"‘“"'I Leciodtinswcions | Back St Foremd
3 lec | «¢ pr | Uera )| 220  PLC cumeni=|1] 1 FAead OnOff ine  odiy - T -
i I — | | 34| Math instnctions: |
TYPE=) [KULL| Ty Seuch 30 ‘J\
I o S e K e
S — =
| Torskon ™ Vosinkls
GFE J -
. TF| wrergpun ::
6 (& | Trvew netasction &
: § BB | Oups sy i)
lﬂ.g,i_'{ Frogenterial covdid [r =]
T | Aberate and paaleing Hi el
B | AHU snd BT stage HVAL
E Heis onsrie iw
Y | Somctian Lobel Lty gagacdt
B user spescial inatnuction Lisayivont | E
aﬁl! Prisgaain EHID mstnctusn z _Iﬂ Ferms ™
o s Giansiats PLE documeritatins |
¥ Siop when Brding it
GF | Intructon e-enabis END itk —
@ Thmlsta mtructon, ¥ PLE Lavdder ciagram document
-— ¥ Chack oulpet iignament
T | Cogpy mstnuction bleck ,—hmm“
Coey E i Lobets | Adpast Ve S1. | Dpo | [ [ e L Siven b chzk |
| | & Vsatie C Name Flsedding ntruokion 3. P3| Detste nstuction bt | Prastore fiom ditk |

12. In the dialog box there are 3 important parts. First for “Number of instructions to jump”
indicates how many PLC blocks to skip. In this case put 5 as this will skip to the end of
the program. The “Conditional jump, if operand >= 1” check box allows for making the
jump conditional based on the operand. Make sure this box is selected. The operand
section is how the conditionality is controlled. In this case select binary input 1.

Jump instruction

Block operation [3]JURMFP
|JUMP

[~}

BrincoAlumpdS autdS pringen/S altaredS pringen

Murnber of instructions to jump
IE

[v iConditional jump, jumps if operand = 1i

Operand 2
IEE;’EI.-’EE EntBin/Binlnp/EntBin.  [1..40] <-{d] j

—

] Cancel |

4y
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13. As shown, the jump graphic shows the status of the condition of the jump. Press this “>>"
button to advance to the next PLC block.

PLC program:  CADpenBAS Propects),

Block 21.400 Crade rw Search
r I= " I fuea Back Lt Foeward
B T T mﬂﬂ FLE cumeri = 1] f Fead [l  Hodiy | bﬂ"—.l o - 1% f -
F_ M 2 gt nstuctens
m-mdmwmmamn ~ 4 kAl "
| Eomporn inanctions 4
RELOCKS T0.JUMP[5 )
JUMPS T3] WHEN [B101) 3= 1 fachaabell 008 | Jump rtasons £ Fundin P SowchEND auc
]| bt ot e =
FREET © Vasabla
~
e 5% | Lighing pou £
{Z5 | T inetrusction F
N S
""-ﬂﬂp i MLLL >
T | Ateratn ardt parsbeirg Nunbe arr]
Ny _Fompr [ 1
) !MLIWFITLI thage [MHAl
E iHu.lmrh
T | Sectionlibel u,,,
!! User spaisl Fotnachion
Efid | Progeam EMD imstraction
T EJZu- i
P | intmion st el
Siop when findng Tat
e o | Inatructon r-enabis EMND ratnaction
w 75 | Delete nsmucion ¥ PLE lackier chagran docusmeant
- W Check cufput steigrament
iy
i [ I View caisave
Coy | T A2 Labels | Adest Vewt | Cps | [ || e | Mo mutmcton bock e badak |
& Vaighle ™ Hame Fladng il ction 3. 75| Debete instruction biock, Flething friv ik |

14. Just as previously done, create a lighting group by clearing any existing logic and
pressing the “Lighting group” button. This lighting group will control output 3 and 4 as

shown below.

Lighting group

Operacitn blogue [4] GRUPD_ILUMIMACION

——

=

|IJEHT_G ROUP  Grupollum/LightingGip/Groupel E clange
Control sousce for ighting group [INPUT)

|_1 & RES_BIT-1.20 para control sin priodades
" BO-41,80 [virtual binaty outpat]
for conteol with pnonbes

=

OTE:
ESDE‘&TED CIRCINT 1., 40
RO =No aspociated circul

13t associated cincuk B0 140

3rd associated cincuk BO 140

4th associated cincut BO 140

Bth associated circult BO 1..40
Bth associsted circut B0 1,40 |0
Tth associsted crout B0 1,40 |7
Bth associsted circuit B 1..40
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15. Again the lighting group graphic shows the state of the lighting group and all the relays in

it.
PLC program:  C:\OpenBAS\Projects',
—Block #1..400  Creat  Searct
e [T Eupanded remote paints active [T Core 2 active (T ™ Auto I-I}I-TS:IHE r—— g:glg Start Farward
4 o< [lec]] o [1-oni] 521 | PLC curent=[1] FLC Read | On/Dfine  Modiy | o e e @ 1% 3 |
TYPE=1 [ LIGHTING_GROUP_01 ] 2| Math instutions
= _| - — N
Contiol =RES_BIT:[1]=1 ~¢= | Compare instiuctions Fearch 411
CIRCUITS: [00] [00] [03] [(04] [00] [00] [00] [00] ¥ | Juop instrostions & Function 7 Search END aute
::l Subrouting call NULL LI
& | Totalizer 1 Variable
OLL dine Q@ Lighting group & Search in result
: R BT - - € Search in operands
= 6 Timer instruction % Search in both
t"‘ z q = % g Dutput assignament Type
h_RLd Proportional control INULL ;I
?_“ Alternate and paralieling Humber [D=ary]
¥, il
Relap—3 TF | AHU and RTU stage [HWAL,
Belap—4 & | How counter Storage——————————————————|
A .
Ui | Section label Library export
!; El User special instructions Library import | ; ;
E(Iﬁl Program EMD instiuction
Zoom-- | 1x| Zoom++ 13
— Optionz —I J
¥ | Instuction disable Generate PLC documentation
— = ¥ Stop when finding 1st.
rw, Instruction re-enable END instiuction
Nx5 7< | Delete instruction W PLC ladder diagram document
== = = ¥ Check output assignament
TI=2) | Copy instruction block W] Yieam ere
Capy l': Alu_to 'IVETBFIH_‘E”EHESL‘ Labels | Adiust  View St | Dpel.]Xl Exit | ‘-I-t- Move instruction block Save to disk |
pl. B =
Paste | Paste ++ | @ Variable © Name sy (e ?<7< Delete instruction black Restore from disk |

16. To make the next “Jump” follow the same steps of advancing to the next PLC block, clear
any existing logic and press the “Jump instructions”. This jump will jump 3 instructions
this time to get to the end of the program and uses binary input 2 as the operand instead

of input 1.

Jump instruction

Block operation [5] JUMP

Mumber of instructions to jump
|3
v Conditional jump, jumps if operand »= 1

Operand 2

IEB.-"BI.-"EB EntBin/Binlnp/EntBin.  [1..40]

]9

cfd] |

Cancel |
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17. To create the next lighting group, repeat steps 8 -10 to create the lighting groups as

18.

Example PLC Tutorial (Lighting Groups, Jump)

shown.
Lighting group E

Opesacidn blogue [6] GRUPD_ILUMINACION
LIGHT G ighti roupel)E clan: -

Coritrol souce for ighting group INPUT)

|1 * AES_BIT-1.20 para conirol sin prictidades
" BO-41.60 [vitual binamy outpu]
for control with pricrities

OTE:
ESDD&TED CIRCLNT 1.. 40
RO = Mo associated circul

135t associsted circut BO 1..40
2rd associsted circult BO 1..40
3rd aszocisted circut BO 1..40

7th aszociated circul BO 140 ﬁ
Bth sssocisted cicul BO1.40 |0 _ Cancel |

The make the final jump, repeat step 16 with the parameters shown in dialog box below.

P

Jump instruction

Block operation [7] JURMP

BrincoAlumpdS autdS pringendS altare/S pringen

Mumber of instructions to jump

sl

W Conditional jump, jumps if operand »= 1

Operand 2 #

IEB;’BI;’EB EntBin/Binlnp/EntBin. [1..40] <-[d] ;I |3

QK Cancel |
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19. Finally to create the last lighting group, repeat steps 8 -10 again with the parameters in
the dialog box below.

Lighting group [l
Diperscitn blogus [8] GRUPO_ILUMIMACION
LIGHT GROUFP Grup whtraGip G

Control source fos bghting group INFUT)

1 % RES_BIT-1.20 para contiol sin prioidades
 BO-41.6D [virtual binany oulcat]
fior control with prionbies:

MOTE:
SSOCIATED CIRCUIT 1. 40
CERD = Mo associsled cicut

13t associsted cucut BO 1,40
2nd mpsocasted cicut BO 1,40
Zud assocasted cucust BO 1. 40
4th sssocisted cicut B0 1,40

40

Bth associated cicut BO 1.

1T

Tth assocasted circut BO 1.

Bth associsted cicut BO 1,

20. The program is now complete. When no binary inputs are on, all eight outputs will flash
in accordance to the 1 second fixed timer. If the input is on then all logic blocks after the
first lighting group will be skipped. As a result outputs 1 and 2 will continue flash but
outputs 3-8 will be frozen its previous state. Input 2 allows two more outputs to be
unaffected and so on for the next input.

PLC program:  C:\OpenBAS\Projects\,
r~Block #1..400 i~ Create ni ~ Search
ool I Expanded temote points active 11 Core 2 active [ Aue F:::| e Bock st Formard
= truct
[e 1<« | o 1] 21| PLCcmem-r11 fLC Pead | OnDffline [ Hadly | e @ | [ 9
4] Math instuctions
TPE=1 [ LIGHTING_GROUP_O1 ] Ny
Control = RES_BIT:[1]=0 <= | Campare instructions Search 80
CIRCUITS: (0] (00] [00] [00] (00] [00] [07] (08] - S Foston 5 S
1| subroutin el NULL =]
F | Totaicer  Variable
;
Coolias %7 | Lighting group € Searchin result
= R BIT-1 = = € Searchin operands
= 6 Timer instruction % Search in both
q' . % 4{ 5 | Output assignament Type
I,’\E.'.d Froportional control LLUEE j'
?_Td, Altemate and paralleling Number [0=any]
1
Feiap-7 % | AHU and RTU stage [HVAC
Helap—8 | Houw counter - Stoage
T
% | Section label e aepan:
E ! User special instructions Library impart
Klid I Program END irstruction
Zoom-| 1| Zoom+
e | 2| 1 2o
% | Instruction disable Generate PLC documentation |
— ¥ Stop when finding 1st.
W# | Instruction re-enable END instruction
7| Delste instuction ¥ PLC ladder diagram document
=N = | ||7 Check output assignament
=21 | Capy instruction blac (] Ymaneso
Copy F""“_m 'IVE’E"'E”WES Labels | Adust  ViewSt | Opent | Exit | | e | Move instuction binck Save to disk. |
Opl.4 -
Paste Paste ++ & Vaiisble © Name Reading instiuction 8 245< | Delets instruction block Restore fom disk |
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5.2 PLC Ladder Diagram

B i < OPENBAS >- - - - m oo — o +
PLC-1: 06/07/2017 11:31:51 hrs.

Ver. [NX5-2.69, Hw2] ID: [NX522.69] NX5-WIN: 2.69
www . mircomgroup.com

Pgm. C:\OpenBAS\Projects\

+ - - - - - - - - - - - - - - - - - -----1 S8TART ] - - - - - = - = - - = - - - - - - - - - - - - - %

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-001> - - - - - - - - - - - - - - - - - - - - - - - %
ASSIGN OUTPUTS

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-002> - - - - - - - - - - - - - - - - - - - - - - - ¢

LIGHTING GROUP 01
RES_BIT-1 BO-1
e I e ] e i (RY )--------- +
(circuit. #1)
BO-2
R e (RY )--------- +
(circuit. #2

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-003> - - - - - - - - - - - - - - - - - - - - - - - %
CONDITIONAL JUMP

I [ e ( INSTR. = NEXT INSTRUCTION + 005 )------====---==-- [ JUMPS TO INSTR. = 009 ]---+
[ ]

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-004> - - - - - - - - - - - - - - - - - - - - - - - %

LIGHTING GROUP 01
RES BIT-1
e I e ] e i (RY )--------- +
(circuit. #1)
BO-3
e e (RY )--------- +
(circuit. #3
BO-4
R e (RY )--------- +
(circuit. #4

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-005> - - - - - - - - - - - - - - - - - - - - - - - %
CONDITIONAL JUMP

I [ e ( INSTR. = NEXT INSTRUCTION + 003 )--------==---=nn= [ JUMPS TO INSTR. = 009 ]---+
[ ]

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-006> - - - - - - - - - - - - - - - - - - - - - - - ¢

LIGHTING GROUP 01
RES BIT-1
e I e ] e i (RY )--------- +
(circuit. #1)
BO-5
e e (RY )--------- +
(circuit. #5
BO-6
R e (RY )--------- +
(circuit. #6
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E <INSTR#-007> - - - - - - - - - - = - = - - - - - - - - - - +
CONDITIONAL JUMP
BI-3
mmm - I e ( INSTR. = NEXT INSTRUCTION + 001 )-----=-==-==-=-=== [ JUMPS TO INSTR. = 009 ]---+
[ ]
E <INSTR#-008> - - - - - - - - - - - - - - - - - - - - - - - +
LIGHTING GROUP 01
RES BIT-1
O ] [ - B e (RY )--------- +
(circuit. #1)
BO-7
B et (RY )--------- +
(circuit. #7
BO-8
B et (RY )--------- +
(circuit. #8
E <INSTR#-009> - - - - - - - - - - - - - - - - - - - - - - - +
END
+--- (program continues)----------------------- < OpPEeNnBAS >------mmm oo oo oo +
E <INSTR#-010> - - - - - - - - - - - - - - - - - - - - - - - +
END
B i ik e < OPENBAS >- - - oo e — o +
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6.0 Script Programming Tutorial
(Generic Application)

This tutorial will outline how to use the eZ HVAC wizard using the generic application option to
create a simple script programming from scratch. This program will compare the values
inputted through analog inputs 2 and 3 therefore turning on the corresponding lighting group to
display the result of the comparison.

6.1 Block Diagram

Analog Input 1 Analog Input 2

- ==

Binary Binary Binary Binary Bimary
Output 1 Output 2 Output 3 Cutput 4 Output 5
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Script Programming Tutorial (Generic Application)

1. Select the “Easy start” button from the main screen of the OpenBAS software

Addiess for communications ™ Mo auto update
265 =
i
¥ use ~ COM3 [%]
-
MGC  COMS [X] L
e
Latoin W= Command View status Labels Exit
W LockCOMME (" w T Logge
I Autosearch COMM © — T aTaeTal o
Check comm. nfa|  Staismier RIS i R ol
COMS [USE) Ok {:‘*E";"‘"’& T =i
Ves: MX5:2 69, Hwe s N Su?| e
Vol 11.4 =T ! ot
Dy in service: 0 == 1041 ar e
™ UselP  [URL ce IP add) “Schedule Graphics Web server
|-h. ks
| :
Dhesice state 4 P
% o Sw. 2.69 g
‘ ' Fw. 2,69 —
]..,1;‘" UL PLC Param. selup Configure Password
Controller name:
[rfletcher] | Vessions Engih -
Atree progect
_Change | List [erpenBiasiProjects
W fudn detect

2. Select the “Easy HVAC application wizard” button from the dialog box

eZ setup
One step, basic configurason of aurmently connected device

Maie: Bhes denvice & bus slve

Add slave devices 1o ths bus master

Mame inputs and culputs for this device

. e . B

Wizard App generator for bulding sutnmation

| Easy HVAL apphcation wizsrd

Saript programming and program laader
ey

Script programming

=
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3. Press the “Generic HVAC and building control network applications” button to open a
default script complier template the defines inputs and outputs for general use opposed
to a specific application.

 App Wizard generator for building automaticon and HVAC application
Active project
C:\OpenBAs Projects),
3 :
Application spedfic soluons
Bar handing units (AHL) applications Fan and cod (FC) applcations Lightting conitrol (LC) apphcations
Roof top units (RTU) applications Varisble air volume (VAV) applications Power metering (PM) applications
Chiller (Cooled water) apphcations ‘Wirsless thermostats apphcations Ventlators and ar extractors apphoations
Pump conkrol and sequending apphoations Wired RS5-485 thermostat applcations Deita touch soreen apploabon via Modbus
e-mal generator for alarms and events SMS message generator for alarms and events Pratocol cormersion apphcations

4. The wizard will present the user will the option to set schedules and or define master/
slave relationship. Press “Next >>>" to continue.

62 App Wizard QA ===
Commurcaton features

(+ Exandaions conrober]

I~ Networked controler o sline (o N Ledl > (&}

™ Metworked controler ad magter l—

™ Mebworked controfler a5 siave and master -

[ hdd Ethernet neteork coniroler
[T ddd SM5 text message generstor

m i i T

Oipeeration modes

 ors s 247 i o[ [

anadaadan

Trend information

¥ Create a graphic with trend data 15 min. =| Samplng tme
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5. The dialog box will present to the option to label any of the analog and binary inputs and
outputs. Press “Ok” to advance.

Z Mame inputs and outputs =
Uiniversal inputs Biary outputs Ansieg cutputs

BI_1 I Ansiog B0_1 [RELAT_ #0_1 [AnaoG ouT_t

A1_2 [AreaoG_pe_2 Config. | ¥ Ansiog BO_2 |nE|.=.r_z AD_2 |mus_uen_z

A3 |AreaLoG_pe_2 Config. | ¥ ansieg BO_3 |REI.M'_:¢ 203 |

BI_4 |univERSAL Do 4 I™ Analeg BO_4 | RELAY_4 a0_4 |

BI_5 [UnIvERSAL P _S ™ Analeg BO_5 |RELAY_S 405 |

BI6 [UravERSAL D5 I Anaiog BO.6 [R‘.ELA‘F_G AD_6 [

g7 [waversa_pe 7 I Anslog 807 [RELAY_T a7 |

g8 [UnnvERSAL_ W 8 ™ Ansag 80_8 [RELAT_S 408 |

BL9 I Ansiog 809 | 409 |
BI_10 I Ansieg Bo_to | 40_10 |

EL-2 | 53 ] (a3 I Exit |
——

6. The wizard is ready to generate the script files for the project. Press “Yes” to go to the
script editor.

Nx5Win 23

@% HVAC App wizard generated all necessary script files,

L &
Go to script compiler and controller loader?
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7. The wizard opens the generated script file which defines all the inputs and outputs with
their corresponding label as defined by the previous dialog boxes. At the bottom of the
script is the labelled section for adding the main body of the program.

" script_1 - Notepad [E=n =R | script_1 - Notepad =N =R ==
Eile Edit Format View Help Eile Edit Format View Help
ENGLISH [ // Binary outputs (re'lays) -
// English is default script compiler language, by ez App wizzard by DEFINE E 0_1 RELAY_
DEFINE BO_2 RELAY. 2
DEFINE BO_2 RELAY_3
LELETELEL TP LT L P LR L T I TP T LT T DEFINE BO_4 RELAY 4
/ Generic Application for HVAC generated by HVAC APP wWizard DEFINE BO_5 RELAY_5
DEFINE BO_6 RELAY_6
ff//’ff//ff//’ff//ff//’/f///f///f///f///f/f/f/f/f DEFINE BO_7 RELAY_7
DEFINE RES _BIT 40 = DEFINE BO_8& RELAY_8
/.f//f///f////f///f///.f///////////f///f///f//// /’ff//’ff//’ff///f///f///f///f///f///f/f/f///f/f/
mode lected 24/7 (always // Analog of
RUNMODE = ON DEFINE AQ_ ]. ANALOG _ouT_1
DEFINE AO_2  ANALOG_OUT_2
ff//ff//ff//ff//ff///f//ff///f//ff//ff/f/f/f/f i
// unmiversal inp // Analog input configuration
DEFINE BI 1 UNIVERSAL _INP_1 AT_CONFIGURATION AI_2 = 4 AI_CALIBRATION = 10.000000
DEFINE AI_2 ANALOG_INP_2 AI_CONFIGURATION AI_2 = 4 AI CALIBRATION = 10.000000
DEFINE AI_3 ANALOG_INP_3 _
DEFINE 51_4 UNIVERSAL_INP_4 = //.f//f///f////f///f///.f///////////f/f/f///f///
DEFINE BI_5 UNIVERSAL_INP_5 trends to create gra
DEFINE BI_6 UNIVERSAL_INP_6 TREND UNIVERSAL_INP_1
DEFINE BI_7  UNIVERSAL_INP_7 TREND ANALOG_INP_2 INTERVAL_MINUTES = 15
DEFINE BI_8 UNIVERSAL_INP_8 TREND ANALOG_INP_2 INTERVAL_MINUTES = 15
TREND UNIVERSAL_INP_4
ff//ff//ff//ff//ff///f///f///f///f///f/f/f/f/f TREND UNIVERSAL_INP_5
// Binary outputs (relays) TREND UNIVERSAL_INP_6
DEFINE BD_l RELAY_1 TREND UNIVERSAL_INP_7
DEFINE BO_2 RELAY_2 TREND UNIVERSAL_INP_8
DEFINE BO_3 RELAY_3
DEF INE BD_ri RELAY_4
DEFINE BO_5 RELAY_S PELELITETLLET LT LSRR R R E TR I E PR L FE A Y
DEFINE BO_6 RELAY_§ // Check if control is_supposed to run
DEFINE Eo, RELAY_7 // if not, turn off all outpu 5
DEFINE BO_8 RELAY_B IF RUNJ"‘ODE I= OFF THEN JUMP PROG_START
OF
ff//ff//INNN/ff///f///f///f///f///f/f/f/f/f UFF =
// analog out OFF
DEFINE AO_1 ANALOG _OUT_1 I OFF
DEFINE AQ_2 ANALOG_OUT_2 OFF
OFF
LLETLFTHL T EDEEEEA 1111 LR P EEEITI 10107 77 = oFF
// analog input configuration RELAY_8 = OFF
AI_CONFIGURATION AI_2 = 4 AI CALIBRATION = 10.000000 ANALOG OUT_1 =0
AI_CONFIGURATION AI_3 = 4 AI_CALIBRATION = 10.000000 ANALOG_OUT_2 = 0
END // Nothing else to do until controller is put into RUN mode
ff//ff//ff//ff//ff///f///f///f///f///f/f/f/f/f
// Add trends to create grap
TREND UNIVERSAL_INP_ 1 i
TREND ANALOG_INP_2 INTERVAL_MINUTES = 15 /7 Program start, do whatever you want to,
TREND ANALOG_INP_2 INTERVAL_MINUTES = 15 // starting from this point...
TREND UNIVERSAL_INP_4
TREND UNIVERSAL_INP_5 [PROG_START]
TREND UNIVERSAL_INP_6 // T0 DO, add your logic here.|
TREND UNIVERSAL_INP_7
TREND UNIVERSAL_INP_8 END L
IE =
< m » 4 1 3
Ln 82, Col 34 Ln 82, Col 34

8. First the user must define register bits for use in controlling the lighting groups. To do
this, define register bits 1 and 2 with a name to be used elsewhere in the script.

" nerigt 1 - Hotepad o
Fle [dit Fgrmat Yerw Help

EMGLISH P - B =
English is default script compiler language, by 2 App wWizzard by

Generic Application for Hval generated by HWAC APP wizard

FINE RES_BIT. 40 = RUN_MODE
FINE RES_BIT_1 = GROUS_]
FIME RES_BIT.2 = GROUW_Z2

RUN mode selected 24/7 (always ond.
RUN_MODE - OM

vniversal inputs
DEFINE BI.1  UNIVERSAL_INP.1
DEFINE AI_Z  AMALOG_INP_Z
DEFINE AI_3Y ANALDG_THP_3
DEFINE BI_4  UNIVERSAL_Twp_4
DEFINE BI_% UNIVERSAL _INF_3
DEFINE BI_G UMIVERSAL _INF. ﬁ
DEFINE BI_T UNIVERSAL _THP_|
OEFINE BI_B  UNIVERSAL_INP_B

L8 Coll

9. The next step is to create lighting group using the script programming language. To
create a lighting group, first give the group a name and set that equal to the lighting
group function (LT_GROUP). Following the lighting group function the user defines all
the outputs contained in that lighting group. As shown below, binary outputs 1-4 are in
the first group and 5-8 are contained in the second group. By placing outputs in a lighting
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group the programmer can control all the outputs in the group together with one

command.

| script 1 - Notepad =8 EcR =53
File Edit Format View Help

FELIEEELEEEET LA L LT LT E L AR EEE a

// Analog input configuration
AI_CONFIGURATION AI_2 = 4 AI_CALIBRATION 10. 000000
AI_CONFIGURATION AI_3 = 4 AI_CALIBRATION 10. 000000

SELLLTEL LTS EL iy
[LIGHTING_GROUFS]

GROUP_1 = LT_GROUP BO_1 BO_2 BO_3 BO_4
GROUP_2 = LT_GROUP BO_S5 BO_6 BO_7 BO_8

/’f’fff/’.ffff/.ffffp"f/'f’fff.f’f’fﬁ.f’f'fﬁx’fffN/'fffx’ff’f
/ Add trends to create graphics
TREND UNIVERSAL_INP_1
TREND ANALOG_INP_2 INTERVAL_MINUTES = 15
TREND ANALOG_INP_2 INTERVAL_MINUTES = 15 v

[ . . I ] »

Ln 96, Coll

[omm

10. The main body of the program is quite simple in this case. Two “if’ statements are
needed to make the comparisons between analog inputs 2 and 3. The first “if’ statement
compares if input 2 is greater than input 3. If that is the case then lighting group 1 is on
and lighting group 2 is off. If input 3 is greater than input 2 then the opposite is true.

I script 1 - Notepad =2 o8
File Edit Format View Help
FLLLTEETT A LIRS At riirdriiridy -

// Program start, do whatever you want to,
// starting from this point...

[PROG_START]
// 1o Do, add your logic here.

IF ANALOG_INP_2 IS > ANALOG_INP_3 THEN GROUP_1 = ON ALSO '\
GROUP_2 = OFF

IF AMALOG_INP_2 IS < ANALOG_INP_3 THEN GROUP_1 = OFF ALSO
GROUP_2 = ON

END I

Ln 86, Coll
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11. The completed script program should like as shown below.

apd wizard

L
DEFINE RES_BIT_ GROUP_1
DEFINE RES_BIT. 2 = GROUP_Z

Ry mode selected 2507 (always med.
N_MODE = ON

SRR L

iniversal inputs
1 UNIVERSAL _THP_1

Binar nutwts {re'll
DEFINE 1
DEFINE BO_. H.Ll.\' 2

s

Funsk' £ crante sraghies IR
TREND UNIVERSAL _INF_L
TREND AMALOG_INP_2 INTERVAL MINUTES = 15 4
¥ 5 ¥

[LF A<

E e == R H] —
e e fde fat Fgomat iiew el
T "i‘.'. . e L § S analeg outputs =
/i EPgUish 13 default script cospiler language, By &7 App wirzard by DEFING AB L LOGUTL

i

£

S
i ma]oa“"wuc configuracicn
AL COMFICURATION AI_Z = 4 AT _CALTBRATION = 10. 000000
AI_CONFIGURATION AT 3 = 4 AT_CALTBRATION = 10. 000000

[LIGHTING. GRoUPS]
SOl = LTGAGUP 101 80.2 B0} BO.
GROUP_D = LT_GROWP BO_S BO_E DO B

]
L]

MM_.ND_I INTLRVAL _MINUTES = 15
ANALGG_IMP_Z INTERWAL_MINUTES = 15

UNIVERSAL _INP_6
UNIVERSML_TnP_7
TREND UNIVERSAL_INF_§

LA .-"F FIRREY
check’ 1F cantral 15 ) o
' if not, tl.-rn- off a1l o-m:pu
IF RUM_MODE "= OFF THEN JUMP PROG_START
RELAY_L = OFF
RELAY_2 = OFF
RELAY_3 = OFF
RELAY_4 = OFF
RELAY_S = OFF
RELAY_6 = OFF
RELAY_T = OFF
RELAY_8 = OFF
ANALDG |

= o
N S wothing else to do until controller s put imto AuN mode |8

PSR EAY
Ggras STArt, do whilewss you want 1
starving from this poing, ..

[FroG_sTART)
7,

IF AMALGO InP_ 2 I8 » ANALOG_IMP_F Thiy GEOUP_L = Ok ALSD Y,
GROUP_2 = OFF

IF ANILQG_INP 2 IS < ANALOG_TNP_I THEM GROUF_1 = OFF ALED %
GROUP_D =

END

nid ol 37

12

Save and close the script file to proceed to the below menu. Press the large “Compile
scripts and download to controller” button.

[ErTpa———
[ Rrabie eyt gerester plern

r

——r > T y— =

FATmEam

A Lt ] ekt

Tt e e
T Sugress pemer wioe o BT bl or e plabokdery

e e
el Prpmer |

Iraamhane i e e e LT R
-]
I e perrstied LG inpirun o S e sompie
I e o rmatnt ramrmsdrts Sy for e

e . perirvler wfe coepieg woTi
)

17 S e ated dstatests ' ey

13. The software will alert the user to any errors should there be any. Pressing “Ok” will then
ask the user again if they want to download to the controller. The software will begin
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opening and closing a series of menus as it downloaded to the controller. Make sure to
let the software do its job and don’t any of the menus that appear.

MxSWin 2 NeSWin B8

.-"'_"‘-.I Script compiled with no errors.

k.

PLC instr, =36 9.0 %

Stack ADF =0

Stack RES_FLT =0

Stack RES_BIT =7 4% RES_BIT_234..240

(Mon-Overlapped stack)

14. Once the download is complete, the user will be presented with the option to open the
PLC editor to view the PLC instructions created from the script program. The user can
select either option to their liking at this stage.

MNaSWin E3

15. Exit out of all the windows open until you reach the main OpenBAS screen. The best
way to view the values of the inputs and outputs in action is to go to the “Command”

window.

25 DpmBALTW.CFGTL  Ver 1B SUDLINT  wwwmintomeesup om 14858 MIROOMS. ComST 1818510 = B |
B ke o ™ Mo upssioe ;
[ L= = .
=T oMY o 2 {

b . i
MGE = e i, . = 1
Conogfin | Cesmenanid Wiew sinius Labels | Exil
I Lok COR04 B i T Lgw
" dtn bt TS
[ e— win| S Rl W o i
- 'r.ﬁu'ﬂ!".é"" - ETHETRE™ =
[T ELIELS 4
Vet MO B, M Neid! Nule? B LA e
Vidks 114 —ar- 1 e
Diagr i s 0 e AL T
I Ul [URLeP s Schedule | Giraphics
: | ]
Dirvice sate
i, 268 — ¢
A * For, 269 —
PLC Paiam, sclup |
(GG crove ] ==
et et
Change | _List [
[T
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16. The command window allows the user to view all the values and states of the analog
inputs and binary outputs. As shown below, analog input 3 is greater than input 2 and
thus the second lighting group (outputs 5-8) is on.

Moster | Stve100 | Seveinn | stz | stz | : T ta |
OnLine OFF_LINE (OFF_LINE OFF_LINE OFF_LINE AD: Al
i Lame [ Ovenide 80-1.8
Joput=z -llll!l!!!!!:...........ll. Ootpuis Focetiulo outputs

Arakg vakes

() e ot i B
B oo | o
B - o] Lon | e

| 131.936

5.902

. 827

5
g . om | [on ] Aul
£ - ) e s
5. 698 ==
6. 121 =il |
Bl [UNNERSAL_INF_B t"EiI" " '|::i.h EChE fRELAY B
5. 474
a Force
= a. 800 In— ooy |
L a.a00
6.2 PLC Ladder Diagram
Bt < OpPenBAS >---------oooo oo +
PLC-1: 06/07/2017 13:09:17 hrs.
Ver. [NX5—2:69, Hw2] ID: [NX522.69] NX5-WIN: 2.69
www . mircomgroup.com
Pgm. C:\OpenBAS\Projects\
T [ START ] - - - - = = = = = = = = = - = = - = - - - - - - +
T <INSTR#-001> - - - - = = = = = = — — — — — — — — — - - - - +
SECTION DIVIDER LABEL
: START_PLC :
e e el <INSTR#-002> - - - - = = = = = = — — = — — — — — — — - - - N
ASSIGN OUTPUTS
KByte-2 RES_BIT-40
oo ] [mmmmmmmm oo (R )------m-mn +
K_BYTE RUN_MODE
Val.=1
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- - - - - - - - - - - - - - - - - <INSTR#-003> - - - - - - - - - - - - - - - - - -
COMPARE !=

RES_BIT
--(R)

- - - - - - - - - - - - - - - - - <INSTR#-004> - - - - - - - - - - - - - - - - - -
INVERT.

Lo === m e /R

- - - - - - - - - - - - - - - - - <INSTR#-005> - - - - - - - - - - - - - - - - - -
CONDITIONAL JUMP

[--------- - ( INSTR. = NEXT INSTRUCTION + 002 )---------------- [ JUMPS TO INSTR.

[ ]

- - - - - - - - - - - - - - - - - <INSTR#-006> - - - - - - - - - - - - - - - - - -

JUMP
——————————————— ( INSTR. = NEXT INSTRUCTION + 015 )----------------[ JUMPS TO INSTR.
[ ]
- - - - - - == === - - - - <INSTR#-007> - - - - - - - - - - - - - - - - - -

SECTION DIVIDER LABEL

+

K _BYTE

-240

)= mmm - +

= 008 ]---+

= 022 ]---+

- - - - - - - - - - - - - - - - - <INSTR#-008> - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - e = - & & - - e - - - - - - - CINSTR#-009> - - - = = = = = = = = = = - - - - -
ASSIGN OUTPUTS

- - e = - & & - & e - - - - - - - CINSTR#-010> - - - = = = = = = = = = = = = - - -
ASSIGN OUTPUTS

- - e = = & e - - e - - - - - - - CINSTR#-011> - - = = = = = = = = = = = = = - - -
ASSIGN OUTPUTS

RELAY 4
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- - - - - - - - - - - - - - - - - <INSTR#-012> - - - - - - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-013> - - - - - - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-014> - - - - - - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-015> - - - - - - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-016> - - - - - - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- - - - - - - - - - - - - - - - - <INSTR#-017> - - - - - - - - - - - - - - - - - - - - - - -
ASSIGN OUTPUTS

- = e = = & & - & & - - - - - - - CINSTR#-018> - - = = = = = = = = = = = = = = & & - - - - -

END
+---(program continues)----------------------- < OPENBAS  >= - oo
4 = = = = = = = e e e 4 o - - - - - - - - - - <INSTR#-019> - - - = = = = = = = = = = = & & & & & & - - -
LIGHTING GROUP 01
RES BIT-1 BO-1
PR ] oo oo oo e e N (RY )----mmm--
GROUP_1 (circuit. #1) RELAY 1
(circuit. #2 RELAY 2
BO-3
e e T (RY )---------
(circuit. #3 RELAY_ 3
BO-4
e e ] (RY )---------
(circuit. #4 RELAY 4
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+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-020> - - - - - - - - - - - - - - - - - - - - - - - %
LIGHTING GROUP 02
RES_BIT-2 BO-5
O ] [ - B e (RY )--------- +
GROUP_2 (circuit. #1) RELAY 5
BO-6
B et (RY )--------- +
(circuit. #2 RELAY 6
BO-7
B et (RY )--------- +
(circuit. #3 RELAY_7
BO-8
B et (RY )--------- +
(circuit. #4 RELAY 8
+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-021> - - - - - - - - - - - - - - - - - - - - - - - %
SECTION DIVIDER LABEL
PROG_STAR
+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-022> - - - - - - - - - - - - - - - - - - - - - - - %
COMPARE >
AI-2 e + RES_BIT-238
O it 1 [-------- >>> A R >>>-mmmmmm o mm oo (R )---------- +
ANALOG_IN
P_2
R = A>B
AI-3
O it 1 [-------- >>> B
ANALOG_IN o m e +
P_3
+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-023> - - - - - - - - - - - - - - - - - - - - - - - %
INVERT.
RES BIT-238 RES_BIT-237
B el B e ettt e e (/R )=-mmmmmm- +
+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-024> - - - - - - - - - - - - - - - - - - - - - - - %
CONDITIONAL JUMP
RES_BIT-237
pmmmmmm ] [--mmmmmmmmem o ( INSTR. = NEXT INSTRUCTION + 003 )-------=-=------ [ JUMPS TO INSTR. = 028 ]---+
4 = = = = = = = = e 4 4 - - - - - - - - - - - <INSTR#-025> - - = = = = = = = = = = = = = = = & = & & - - 4
ASSIGN OUTPUTS
KByte-2 RES_BIT-1
Homomooo- L e e (R )----m----- +
K_BYTE GROUP_1
Val.=1
4 = = = = = = = = = 4 4 - - - - - - - - - - - <INSTR#-026> - - - = = = = = = = = = = = = = = = = = - - - 4
ASSIGN OUTPUTS
KByte-1 RES_BIT-2
Homomooo- L e e (R )---------- +
K_BYTE GROUP_2
val.=
4 - = = = = = = = = = - = - = - - - - - - - - CINSTR#-027> - - - - - - = - = = - = - = — - - - - - - - - 4
SECTION DIVIDER LABEL
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+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-028> - - - - - - - - - - - - - - - - - - - - - - - ¢
COMPARE <

RES_BIT-236
(R )----

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-029> - - - - - - - - - - - - - - - - - - - - - - - %
INVERT.

o L (/R )===mmmmm- +

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-030> - - - - - - - - - - - - - - - - - - - - - - - ¢
CONDITIONAL JUMP

g mm e ] [mmmmmmmmmmmmm e ( INSTR. = NEXT INSTRUCTION + 003 )--------==---=mnn [ JUMPS TO INSTR. = 034 ]---+
[ ]

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-031> - - - - - - - - - - - - - - - - - - - - - - - %
ASSIGN OUTPUTS

KByte-1 RES_BIT-1
R L i (R )-m--mmmmm- +

K_BYTE GROUP_1

Val.=0

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-032> - - - - - - - - - - - - - - - - - - - - - - - ¢
ASSIGN OUTPUTS

KByte-2 RES_BIT-2

B I e e (R )---------- +
K_BYTE GROUP_2
val.=1

+ - - - - - - - - - - - - - - - - - - - - - - <INSTR§-033> - - - - - - - - - - - - - - - - - - - - - - - ¢
SECTION DIVIDER LABEL

4= = = e = = e e e - e e - o e - - - - - - - CINSTRH-034> - - - = = = = = = = e = — e e - oo - oo -y

END
+---(program continues)----------------------- < OPENBAS  >= - oo +

4= = = e = = e e e - e e - o e - - o - - - - CINSTRH-035> - - - = = = = = = = e = - e e - oo - oo -y

END
oS s s s s o m e - - < OpenBAS >-------- - oo s o s oo — oo oo ——— - +
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7.0 Script Programming Tutorial (Fan
and Coil Applications)

This tutorial will outline how to use the eZ HVAC Wizard to create a template script that can be
modified to add, remove or modify functionality to the need of the user. The script will use the
default Fan and Coil Application script as the shell on which changes will be made to add
reactive fan ramp up and manual overrides.

7.1 Block Diagram

Compare
Temp vs Set poirt

100 < Temp < 200
200 < Temp <30

1
=
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1. Select the “Easy start” button from the main screen of the OpenBAS software.

Aukhess for commurications I™ Hoauto update
,—_.u_, r—
o
P use  COM3 [X)
% ™
MG & COMS [%] o
e
ComLogfat i Command View status Labels Exit
W LockCOMM# (™ w ™ Logg.
[ AutoresichCOMM © — ETaaTasTal o
Check. comm. Slanhes UMJU o] L o ‘:‘.- i
CDMS[LISBIGk EDEDED {E .|( .f?'j)f
Ver: M52 69, Hw2 .JH.-"W e
Wolkbe: 114 T M — - e \-..*- -,.-f
Dz in gervice: 0 == i1 41 41 8831 61
™ UsalP  [URL celP sdef “Schedule |—| Graphics Web server Easy start
|- Py
Ja——| 2
Drewice state % r
M :-'" Sw. 2.69 g
‘ ' Fw. 2.69 =
1,__1 L 2Lt PLC Param. setup Configure Password
Controller name:
Versions Engish -
HActive project
_Charge | List [eDpenBiasiProiects
W tude detect

2. Press the “Easy HVAC application wizard” from the dialog box.

ez setup

One step, basic configurasion of curmently connected device

Maice: Bhis dervice & bus slave

Add slave devices 1o ths bus master

Mame inputs and outputs for this device

Wizard App gererator for bulding sutomation

| Essy HVAL apphcation wizard

Soript programiming and program laader
R

Script programming

=
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3. The App wizard presents lots of application specific options. In this case select the “Fan
and coil (FC) applications” from the list of applications.

App Wizard generator fior building automation and HVAC spplication

Active project

C:VopenBASProjects

|| Generic MVAC and bulding control network applications ‘l @ Cancel

F G

hpphcation spedfic sohitons
Air handing units (AHU) applcations: l Fan and cod (FC) applications I Lighting contral (LC) applcatons |
Roof top units (RTU) applications ‘ Wariable air volume (VAV) applcations | Power metering (PM) applcations |
Chiller {Cooled water) applcations ‘ Wireless tharmostats appbcations | Ventiators and & extractors Apphcations |
Pump control and sequendng applcations ‘ Wired RS-435 thermastat applcations | Delta touch screen application via Modbus |
e-mal generator for alams and events ‘ mmwawfvmmml Protocn converson applcatons |

4. The wizard will present a bunch of options for customizing the fan and coil applications.
For our purposes make sure “Runs always, 24/7” is selected and everything else is left
default. Then press “Next >>>".

6 App Wizard QcA =
Commrication feabures
¥ Sasrcislone confroler
™ Metworked controller ad slive (o £ N Ledl > (&}
™ Metworked controlier ad madter l—
™ Metworked controber as slave and master -
I ' (™ '
™ Add Eshernet network controder r
[T idd S5 best message penerator r
r
Cperaton modes
P Burs shuays, 2477 [F:[® wiw:[x =
F
F
=]
F
r
r
Trerd information
¥ Create a graphic with trend data 15 min. =| Samping tme
Mext >33 | Canced
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5. The wizard will next present a dialog box for selecting set point and proportional band.
This can be set to anything but for our purpose leaves this default.

Set point adjust @
Set point Set point name
| 225 | TEMP_SET_POINT
Prop. band Proportional band name
| 1.5 | TEMP_PROP_BAND

QK |

Exit

6. The wizard will then presents a menu to label all the inputs and outputs being used in the
program. In our case simply leave these names as they are and press “Ok” to advance.

eZ Mame inputs and outputs E
Lo eal mpnts By Sutuls Arsiesg sulputs
BI_1 ™ hnsiog BO_1 [ COCLING_vaLvE AD_L
Al 2 | TEMPERATURE Config. | ¥ Anaeg BO_2 [ HEATING vALVE AD_2
BI_3 ™ Ansleg BO_3 | FAN_LOW_SPEED AD_%
BI_4 ™ Anaiog BO_4 [ FAN_MED_SPEED AD_4 |

ms[ o | kg po_s [FaNrien sree0 aos|[
me[ covw | ke os[ sos[
mr[ _cen |Caeke e[ sz
me[ oo | T aneke sos[ ses[
T e Lot %] E—
o[ o [Faeww  som[ sem[

L | E53 J I Enit

7. The wizard will tell the used that all the files have been created. Press “Yes” to the go the
script.

[ E3

HVAC App wizard generated all necessary script files,

Go to seript compiler and controller loader?
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8. The script will be opened and the file created contains all the script programming to fulffill
the parameters specified in the previous dialog boxes. As highlighted below, all the
variables for the inputs and outputs of the program are listed.

| script 1 - Notepad =R
File Ed#t Format View Help

ENGLISH .
/¢ English is default script compiler language, by eZ app wizzard by rikmed 1

LEETEEE T EE LT LR E LT,
S/ Fanm and coil application by eZ WvaC App wizard

FEELEETE TR E Ty .-".-"f.-" /f .-".-",-"a" ATy
DEFINE RES_EBIT_40 = RU

LEETELEE TSR E L EE T LT E P
// RUN mode selected 24/7 (always on).
RUN_MODE = ON

FFETEET ,{’;".-"*';"f FERTEREAE LTI TR
_r,-’ variable naming
RUN_EXT_EMABLE

il

TEMFERATURE

COOL ING_VALVE
HEATING_VALVE
FAN_LOW_SPEED
FAN_MED_SPEED
FAN_MIGH_SPEED

FAN_SPEED_COMMAND // 0 = Ooff, 1 = Low, 2 = Med, 3 = High

ADF_1l TEMP_SET_POINT e
ADF_Z TEMP_PROP_BAND

e
TEMP_SET_POINT = 22,50 INITIALIZE .-".-" "
TEMP_PROP_BAND = 1,50 INITIALIZE e

DEFINE O FAN_OFF
DEFINE 1 FAN_LOW
DEFINE 2 FAN_MED
DEFIME 3 FAN_HIGH

|
S analog input configuration
.ﬂ.I _COMFIGURATION AI_2 = 2 AT CALIBRATION = O.000000

LA f-’.-"ff.-":f.-’.-"h.-"ff.-".-"f LLLTE TR
Jf add trends to create graphics

TREND RUM_EXT_EMABLE

TREND RUN_MODE

TREND TEMPERATURE INTERWAL_MIMUTES = 15

LI T T

Jf Program start

// The fan speed command ouputs are controlled by multistate setpoint: FAN_SPEED_COMM
IF RUN_MODE = OFF THEN %,
COOLING_VALVE = OFF ALSO
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In order to add manual override functionality additional binary inputs need to be declared
in the variable naming section discussed before. As highlighted, binary inputs, 5-8 are

given the names MANUAL_OFF, LOW, MED, HIGH.

| script 1 - Notepad
File Edit Format View Help

= e )l

T

FEFEEEELLETE T
S/ variable naming

FLIREEETTEEL R T E P,

DEFINE BO_4
DEFIME BO_5

DEFINE ADB_1

DEFINE BI_1 RUN_EXT_EMABLE

BI_S MANUAL_OFF

BI_6  MANUAL_LOW

BI_7  MANUAL_MED

BI_8  MANUAL_HIGH L
DEFINE AI_2 TEMFERATURE 1
DEFINE BO_1 COOLING_VALVE
DEFINE BO_2 HEATING_WALVE
DEFINE BO_3 FAN_LOW_SPEED

DEFINE ADF_1 TEMP_SET_POINT L
DEFINE ADF_2 TEMF_PROP_BAND ff
TEMP_SET_POINT = 22.50 INITIALIZE ff
TEMP_PROP_BAND = 1.50 INITIALIZE ,.-’,-r *C
DEFINE O FAM_OFF
DEFINE 1 FAN_LOW
DEFINE 2 FAN_MED
DEFINE 3 FAN_HIGH

FAM_MED_SPEED
FAN_HIGH_SPEED

FAN_SPEED_COMMAND // 0 = OFf, 1 = Low, 2 = Med, 3 = High

10. At the bottom of the script is the main body of the program as shown.

e s oo
l‘e L3t Fgrmar  Yiew uw

T SEarE

4 Tthe fan speed cossand cuputs are controlled by sultistate setpoing: Fan_SPEED_Com
IF UM _MODE = OFF THEN ',

COOLING WALVI = OFF ALSh

HEATING WALVE = OFF ALSH '

FAM_LOW _SPEED = OFF ALSDH '

FAM_MED_SPEED = OFF ALSD ',

FAM_WIGH_SPEED = OFF ALED

END:
£ owething else To do until & RUN Command 15 ST 1o ON

[Fan_cosTeoL ]

IF FAM_SPEED_COMMAND = FAN_OFF THEM °
FAN_LOW_SPLED = OFF ALSH
FaM_MiD_SPLED = OFF ALSH O,
FAM_HIGH_SPEED = OFF

IF FAM_SPEED_COMMAND = FAN_LOW THEM
FAM_LOW_SFEED = ON  ALSD
FAM_MED_SFEED = OFF ALSD O,
FAM_WIGH_RPEED = OFF =

EF FAM_SFEED_COMMAND = FAM_MED THEM '
FAN_LOW_SPEED = OFF ALSD %
FAN_MED_SPEED = ON  ALSD %,
EAN_HIGH_SPEED = OFF

IF FaM_SPLLD_COMMAND = FAM_HIGH THIN
FAN_LOW_SPLID = OFF ALSO %
FAN_MED_SPEED = OFF ALSO
FAN_HIGH_SPEED = ON

The valves will orly cperate if the fan 15 rurring

[VALVE_CONTROL ]

4 conling valve comtrol]

IF TEMP_SET_POINT » TEMP_PROP_BAND + TEMPERATURE aND FAN_SPLEO_COMMAND '= OFF THEN OO
EF TERP_SLT_POINT «<TOMPLRATURL Of FAN_SPLOD_COMMAND = O THIN COOLING WALVI = O8F

Af veating valve control]

IF TERP_SET_POINT I5 < TEMP_PROP_BAND - TEMPERATURE AND FAN_SFEED COMMAND IS5 MOT = OF
IF TEMP_SET_POINT I5 > TEMPERATURE OR FAN_SPEED_LCOMMAND = O THEN MEATING_WALVE = OFF

EMD

1. If no changes are made to the program that is created by the wizard then the fan speed
would not be affected by the temperature. It could only controlled by the user. Our goal is
to make the fan speed be a function of how far the temperature is from the set point. As
highlighted, if statements are used to set the FAN_SPEED_COMMAND to LOW, MED or
HIGH. The numbers used to make the ranges for each speed are subjective. These are
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the numbers used for this particular LEARN module but any numbers you like can be
used.

=

I script 1 - Notepad =3 Fo8 =<

File Edit Format View Help

END
// Nothing else to do until a RUN command is set to ONM

[FAN_CONTROL]

IF -30 < TEMPERATURE AND TEMPERATURE < 100 THEM FAN_SPEED_COMMAND = FAN_LOW
IF 100 < TEMPERATURE AND TEMPERATURE < 200 THEM FAN_SPEED_COMMAND = FAN_MED
IF -200 < TEMPERATURE AND TEMPERATURE =< -30 THEMN FAN_SPEED_COMMAND = FAN_MED
IF TEMPERATURE > 200 THEN FAN_SPEED_COMMAND = FAN_HIGH

IF TEMPERATURE < =200 THEN FAN_SPEED_COMMAND = FAN_HIGH

IF FAN_SPEED_COMMAND = FAN_OFF THEN %
FAN_LOW_SPEED = OFF ALSO
FAN_MED_SPEED = OFF ALSO
FAN_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_LOW THEN %\
FAN_LOW_SPEED = ON ALSO
FAN_MED_SPEED = OFF ALSO %
FAN_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_MED THEMN %,
FAN_LOW_SPEED = OFF ALSO ',
FAN_MED_SPEED = ON ALSO %
FAN_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_HIGH THEMN %
FAN_LOW_SPEED = OFF ALSO ',
FAN_MED_SPEED = OFF ALSO %
FAN_HIGH_SPEED = ON -

m

Set Point
22°C

12. The next task is to add manual override of the fan speed in order to allow the fan speed
to be determined regardless of the temperature. As was defined in step 9, binary inputs
5-8 control the manual override variables. These set of if statements comes after the
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previous group of statements and thus overrides whatever fan speed was determined
above.

File Edit Format View Help

Jf Nothing else to do until a RUN command i5 set to ON -

[FAN_CONTROL]

IF -30 < TEMPERATURE AND TEMPERATURE < 100 THEN FAN_SPEED_COMMAND = FAN_LOW
IF 100 = TEMPERATURE AND TEMPERATURE = 200 THEM FAN_SPEED_COMMAND = FAN_MED
IF =200 < TEMPERATURE AND TEMPERATURE < =30 THEM FAN_SPEED_COMMAND = FAN_MED
IF TEMPERATURE > 200 THEM FAN_SPEED_COMMAND = FAN_HIGH

IF TEMPERATURE < -200 THEN FAN_SPEED_COMMAND = FAN_HIGH

[MANUAL _OVERRIDE]
IF MANUAL_OFF IS ON THEN FAN_SPEED_COMMAND = O
IF MANUAL_LOW IS OM THEN FAN_SPEED_COMMAND = 1
IF MANUAL_MED IS ON THEN FAN_SPEED_COMMAND = 2
IF MANUAL_HIGH IS ON THEN FAN_SPEED_COMMAND = 3

IF FAN_SPEED_COMMAND = FAN_OFF THEN ',
FAN_LOW_SPEED = OFF ALSO
FAN_MED_SPEED = OFF ALSD %
FAN_HIGH_SPEED = OFF =

IF FAN_SPEED_COMMAND = FAN_LOW THEN ',
FAN_LOW_SPEED = ON ALSD %
FAN_MED_SPEED = OFF ALSO %
FAN_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_MED THEN ',
FAN_LOW_SPEED = OFF ALSD %
FAN_MED_SPEED = ON ALSO '
FAN_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_HIGH THEN '
FAN_LOW_SPEED = OFF ALSO %
FAN_MED_SPEED = OFF ALSO %
FAN_HIGH_SPEED = ON

m

F] (T ] 3

f';-';-'H;-'Hhi'fﬁfﬁfﬁf;-';'HH;-’;"HEHHHHf'f'f'x'f'f'x’
S variable naming
DEFINE BI_1 RUN_EXT_EMABLE

DEFINE AI_Z2  TEMPERATURE

DEFINE BO_1  COOLING_VALVE
DEFINE BO_2  HEATING_VALVE
DEFINE BO_3  FAM_LOW_SPEED
DEFINE BO_4  FAN_MED_SPEED
DEFINE BO_S  FAM_HIGH_SPEED

DEFIME ADB_1 FAM_SPEED_COMMAND // O = Off, 1 = Low, 2 = Med, 3 = High

DEFINE ADF_1 TEMP_SET_POINT e

DEFINE ADF_2 TEMP_PROP_BAND rre

TEMP_SET_POINT = 22.50 INITIALIZE e

TEHP_PROP_BAND = 1. 50 INITIALIZE ff e

DEFINE O FAN_OFF

DEFINE 1 FAN_LOW

DEFINE 2 FAN_MED

DEFINE 3 FAN_HIGH

Ll m P
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13. The main program of the script file should now look like the image below. Next, save and
close the file.

Mj testSeript - Motepad EI@

Eile Edit Format Yiew Help

ﬁf;’f;’f;’f;’NNN{:’NNNENNNNNNNNNNN

/ Program star

//{ The fan speed command ouputs are controlled by multistate setpoint: FAN_SPEED_COMM
IF RUN_MODE = OFF THEN %

COOLING_VALVE = OFF ALS0O %
HEATING_VALVE = OFF ALSO %
FAN_LOW_SPEED = OFF ALSO
FAN_MED_SPEED = OFF ALSO

FAN_HIGH_SPEED = OFF ALSO %
END
// Nothing else to do until a RUN command is set to ON

[FAN_CONTROL]

IF -30 < TEMPERATURE AND TEMPERATURE < 100 THEN FAN_SPEED_COMMAND FAN_LOW
IF 100 < TEMPERATURE AND TEMPERATURE < 200 THEN FAN_SPEED_COMMAND FAN_MED
IF -200 < TEMPERATURE AND TEMPERATURE = -30 THEN FAN_SPEED_COMMAND = FAN_MED
IF TEMPERATURE > 200 THEN FAN_SPEED_COMMAND = FAN_HIGH

IF TEMPERATURE < -200 THEN FAN_SPEED_COMMAND = FAN_HIGH

[MANUAL _OVERRIDE]

IF MANUAL_OFF IS ON THEN FAN_SPEED_COMMAND
IF MANUAL_LOW IS ON THEN FAN_SPEED_COMMAND
IF MANUAL_MED IS ON THEN FAN_SPEED_COMMAND
IF MANUAL_HIGH IS ON THEN FAN_SPEED_COMMAND = 3

nnn
Fd =

IF FAN_SPEED_COMMAND = FAN_OFF THEN
FAN_LOW_SPEED OFF ALSO %
FAN_MED_SPEED OFF ALSO %
FANM_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_LOW THEN %
FAN_LOW_SPEED ON  ALSD %
FAN_MED_SFEED OFF ALSO %
FANM_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_MED THEN °
FAN_LOW_SPEED OFF ALS0 %
FAN_MED_SPEED ON  ALSO
FAN_HIGH_SPEED = OFF

IF FAN_SPEED_COMMAND = FAN_HIGH THEN '
FAN_LOW_SPEED OFF ALSO %
FAN_MED_SFPEED OFF ALSO %
FAN_HIGH_SPEED = ONM

m

// The wvalves will only operate if the fan is running

[WALVE_CONTROL]

// Cooling valve control]

IF TEMP_SET_POINT <« TEMP_PROP_BAND + TEMPERATURE AND FAN_SPEED_COMMAND != OFF THEN CO
IF TEMP_SET_POQOINT > TEMPERATURE OR FAN_SPEED_COMMAND = 0O THEMN COOLING_VALVE = OFF

// Heating wvalve control]

IF TEMP_SET_POINT IS > TEMP_PROP_BAND + TEMPERATURE AND FAN_SPEED_COMMAND IS NOT = OF
IF TEMP_SET_POINT IS < TEMPERATURE OR FAN_SPEED_COMMAND = 0 THEN HEATING_WVALVE = OFF

END
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14. Now back to the OpenBAS software. Here you have a number of options, most notably
the “Compile scripts and download to controller” button. This is effectively uploading to
the programmer. Press this button.

N seript template generater and compder  CADpenBAS Projectst
Gert template Seners b

™ Erable template generator optons e

-
: o

"

|:.'p-'.a.- T oy H AC controlle J =
I

- r
-

-

Seript comple and dovenlasd

[ Intermediate output fles generated during compile
=

Open existing saipt flle(s) for editng I ™ Open gemerated PLC instrucson fie after compie
™ Cpen ol ceated ntemaedate fles for veewing

Change project |

Devwnaad s controller after compiling soripts

S I

™ Dowrload generated database to controler
=

q 7

Comgle scripts and downlcad to controler

q7

r SLENESS COMpler Wanmings
™ Supress generation of PLC kabwls fior yump placholders

q 7

7

Actve project
L \OperBAS Projects)

15. A pop-up will appear alerting the user to any errors in the script if they are present. In this
case there are none and press “OK” to advance.

MbcS Win e |

[

o Seript compiled with no emors,

PLC instr, =130 325%

Stack ADF =4 4% ADF 57,100
Stack RES_FLT =2 % RES_FLT_39.40
Stack RES_BIT =50  28%  RESBIT_191.240

(MNen-Overlapped stack)

16. The program will ask you to download to the controller. Pressing “Yes” will kickstart a
series of events as the software downloads to the controller. A number of dialog boxes
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will pop-up and disappear as the parameters are filled. Let the software do its work and
just wait for it to conclude.

Mx5Win 23

17. When the software is done uploading, the below dialog box will appear giving you the
option to open the PLC editor to view the PLC logic that the script was turned into. The
user can decide either way.

MNx5Win 3

| Program loaded to controller.

Do you want to open the PLC editor?

18. If you chose to view the PLC, the PLC window will appear and the user can press the
“>>” putton to scroll through the blocks. Simply close the window or press the “Exit”
button whenever you choose.

PLC program: ~ C:\OpenBAS\Projects\ ==
Bl #1430 = r LT e
lee| << > [ 1] 3> PLC curent=[1] On/0ff line & 1% P

+ Xzl
TYPE=29 [ LABEOL =— -
[ETARTJD[LE] ! > Search10 1
o @ Function ¥ Seach END aulc
= NULL -
z  Vaiiable
G ol
Ty o i &
<INy Ty i ¢
2ol e = Trpe
=- Mumber (0=any)
= i
F
_ ‘..-3 -
BB | Fogan 0 |
St Zoom- ﬂzuummx
u
= ~
'
(T = P
—= &
(T.‘. H;—
4||: mj{m}(m | | | —— || =+ |
& Variable € Hame FRieading instruction 1 KX |
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19. Exiting the PLC returns you to the below window. Simply close every other window open
until you return to the main OpenBAS software window and the programming is
complete.

N script template generator and compiler  C:\OpenBAS\Projects\, @

Cancel

Script template generator
[~ Enable template generator options

-

—

|OpenBAS-HV-NX10P 8-U1, 2-A0, B-BO HVAC controller =l

r

R B Y I I

Script compile and download

Intermediate output files generated during compile
F
| ™ Open generated PLC instruction file after compile
™ Open all created intermediate files for viewing

Change project |

Open existing script file(s) for editing

Downoad to controller after compiling scripts

SN 0=

" Download generated database to controller

Compile scripts and download to controller

I Use small stack for RES_BIT (overlapped)
I Supress compiler warnings
I Supress generation of PLC labels for jump placholders

AR RNA

Active project
C:\OpenBAS\Projects),
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% OpenBAS-SW-CFGTL Ver:269.4 04/04/2017 www.mircomgroup.com 1-888-MIRCOMS5 ComST:[2387,2387,0,0,0] =] =
Address for communications [ Mo auto update
e
&
£ COM3[H]
1 ff.'. =
MGC ?: oy es] 420000 &0
Comllagik ‘ol View status Labels Exit
W Lock COMME € - I Leggn
[~ Autossarch COMM € - ﬁ‘T"’A E‘?’h d’:’} .
Check comm. | Infa | Statistics | w‘f_\.}w :] -;_.,.-—-—4-—.:.:': || = J
COMS (USE] Ok EDETIET ] =4
Wer: Nx5-2.69, Hw2 o R L e '
Walks: 11.4 e | i ™ =
Days in service: 0 e =] = L .!_% LHIRERL
™ UselF  [URL or IF add] “Schedule |—| Graphics YWeb server Easy start
|likmedip
o~
S
Device state 4
T Sw. 2.69
Al :-: Fw. 2.69 P
1441 21Munf2017
fJunf Param. setup Configure Password
Controller name:
FAN_CONTROL \-"ersmns Englizh -
Active praject
Change List {777
W Auto detect
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20. The best way to view the workings for the program is to go to the “Command” button on
the main OpenBAS screen. This opens the below window that shows the inputs, outputs
and their labels for the program allowing the user to watching all the values change with
a change in input.

[ OpenBAS master and slove expansions ==
Mater | Slveltd | Svettt | Shvetn2 | Stz | .
On Line OFF_LINE OFF_LINE OFF_LINE OFF LN AD:Ow. 3

o Lipe " ™ Owemde B0-1.8
I,_pw Force/uto oulputs
@ -oren o | ou] s
i:.s BO-3-{FAN_LOW_SPEEE ﬂ OH i
I'-"@ | :'5, 937 @" eSS ﬂﬂ_‘
8 5 5 1°F o [onl
- { aa 1. oFF | on
7 I ol o | o] ]
- | N 1 . oFF | om
o8 3, 3> - el o] i
- - | 2. 000 b HE=lE]
&. 080 E EJ —i

7.2 PLC Ladder Diagram

The PLC for this program is 131 blocks long and thus too long to reasonably include in this
document. In order to view the Ladder diagram of this program go to the PLC editor in the
software and press the “On/Off line” button to enable the “Generate PLC documentation”

button
PLE pragrams | CAOpeAS Projects] [=F=]
ok 4 1A r r T sy CSON Y gﬁ St Fermad
F sale] plmiloi] s nc| s [Gore) wew | j% v s 3
TiPE 29[L.¢BE|JL|
[STRRT_FLE] " ¢u | Compare instnsction Search 140 4
_ﬁJ g instacions " Fumgbon = Seawch END sl
]| Subwoutns cat MEL =)
i 3 |1u—n 7 Venshie
e FElwmre || ©
Juiiy & [imreen |||
F ot o glw‘!'w | i
(v ) . | &
Tt | domate and pamateing !:“‘*"“”“_‘"""

T8 | AU and RTL stage BIVAC

Euwcw -
s .

=3

Copy If e Labsis | Adust  ViewSt | Dpertd [

% iaahls T Mams . Rearig inoucion 1 ) ?';}fl Dt irnshn it b
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Pressing the “Generate PLC documentation” button opens a text file that contains the PLC
Ladder diagram for the program as well as other information about the PLC.

| LOGIC_BLOCKS - Notepad =N BR[|
File Edit Format VYiew Help
OpenBAS + m
PLC-1: 26/06/2017 14:00:09 hrs.
ver. [Nx5-2.69, Hw2] ID: [NX522.69] NX5-WIN: 2.69
v, mir comgroup. com
Pgm. C:\OpenBAS\Projects’,
JT —————————————————————— [ START 1 - - - - - = = = = = = = — = — — = — — - — - - - JT
| |
e e i <INSTR#-001> - - - - = - = = = = - = = - - - - - - - - - - +
SECTION DIVIDER LABEL
| |
| |
II START_PLC II
| |
R i i <INSTR#-002> - - — — — — — — — — — — — — — — — — - — — — — +
| OR |
| |
I RES_BIT-1 RES_BIT-240 I
+ 1L + (R +
| RUN_BY_SC | |
| HEDULE | |
] ] ]
I BI-1 I I
+ + |
| RUN_EXT_E | I
I NABLE I I
| ADB-1 | | -
4| n 3
Lnl, Coll
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