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Background Information

The mut funct on contro ers MFC02/03 andthe mu't
funct on processors MFP01/02/03 are sm ar to other
NETWORK 90 and NF 90 modu es n that they are de
s gned to be funct on b ock eng nes w th modu e to modu e
and oopto oopcommun cat ons These modu esa sopro
vdethe ab tytorun nearprograms nBAS CandC an
guages The programs operate s m ar to programs n per
sona computers They have the capab ty of read ng data
streams from and wr t ng data streams to, RS232 ports or
a~ RS485po-ta~d-ead ~gvaues o~ a~dw-t~gvaues
to funct on b ocks, thereby connect ng the program to the
Ba ey NETWORK 90 or INFI90 oop

The BAS C and C anguage programs have been used
to wr te commun cat on programs of var ous protoco s to
programmab e contro ers and other fore gn devces The
MFCs and MFPs havng communcatons n a
programmab e envronment can be used as masters or
s aves nthe nterfaces Th sa owscommun cat ons to the
programmab e contro ers d recty or to other dev ces that
are made to commun cate to programmab e contro ers

Commun cat ons to the ports on the Ba ey modu es are
under asynchronous program contro w th ass gnab e port
buffer szes n the MFC03 and M P01/02/03 or fxed
buffers n MFC02 The MFCs and MF Ps can use one port
to commun cate to the fore gn dev ce and the second port
to communcate to a second devce, prnt dagnostc
messages or to serve as a redundant port

Most programmab e contro ers have an RS232 sera
port for communcaton f the programmab e contro er
commun cates va some other method such as RS422
RS485 EEE488 etc standard adaptors can be p aced
between the MFC's or MFPs RS232 port and the
programmabe contro ers devece f synchronous
commun cat ons of bt or ented messages are requred a
spec a y des gned adaptor s used

The rte-faces estab shed betwee~ the Ba ey ~odu es
and programmab e contro ers or other sm ar dev ces
have the ab ty to transfer d gta and ana og data. as we
as operator commands n ether drecton Whe
programmab e contro ers typca y mantan ogc states
and/orana ogva ueson y NETWORK80and NF 90 have
the ab ty to process cgc states and ana og vaues w th
qua ty aarm condtons and current or ast state or va ue
Thus mportng data to the Ba ey system gves the
operat ons personne theab tytorea ze more nformat on
about the r system

Th s docu™ent d scusses the methods of seect~g a
modu e for a part cu ar NETWORK 90/INF 90 to fore gn
devce nterface taso gves amethod for est mat ng the
execut ont me of the nterfaceand a structure for co ectng
the nformaton and data requred to mpement the
nterface Severa examp es and sts have been prov ded
for use ndes gnng and mpement ng an nterface
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Description

MODULE SELECTIONS AND SYSTEM SIZING

Severa cons derat ons must be taken nto account to
produce a successfu Network 90 / nf 90 nterface The
cons derat ons are

* the amount of data requ red to be transferred ( e pont
count) and whether data s cont guous or broken

* the t mng requ red to update data po nts

* the type of data anaog dgta or operator commands
and the og c used to mp ement the commands

* the commun cat ons character st cs
* the arrangements of the data n the fore gn dev ce

A of the above cr ter a are used to determ ne what type
of NETWORK 90/ NF 90 modu e sho. d be used The

fo ow ng tab e suggest the modu e type requ red based or
po nt count

TABLE /
Maximum
Modute Type Polnt Count
Mu t funct on Contro er MFC02 400 BAS C ONLY
Mu t funct on Contro er MFC03 950
Mu t funct on Processor MFPO1 300
Mu tfunct on Processor MFP02 1203
M. tf.ncton Processor MFPO3 >1210

{(Mutfuncton Contro er MFC02 has ony BASC
anguage onboard whereas the other modu es ment oned
above have C anguage Wh e nterfaces have been done
n the past n BASC Ba ey s recommendng the C
anguage nterfaces for a current and future nterfaces
Ths s because of the extra features empoyed by C
anguage and the fact that the Ba ey brary of nterfaces s
mantaned n C anguage )

Genera y a snge PCU wth one or more nterface
modu es can transport

e 1000 po nts on P ant Loop
e 2000 po nts on Super oop

A PCU oadng anayss shoud be cons dered before
add ng an nterface to any PCU

4

Th s s an upperbound est mate cons der ng a m xture of
dgta anaogandcommandponts Theactua szng mt
for an MFC or MFP s the amount of battery backed RAM
for program and functon bock storage The pont
capac t es above are based on s mp e functon b ock ogc
mov ng data to and from the pant oop Wth more ogc
req.red pontcountsdmnsh Aso f ower pontcounts
are used nthe nterface the rest of the modu e memory
can be used for funct on b ock ogc However the modu e
cyce tme must be examned before pacng crtca
contros nan nterface modu e

For dev ces that requ re po nt counts above these mts
severa MFCs or MFPs can be used and ocated n one or
more PCUs
TIMING INFORMATION

The execut on t me of a NETWORK 90/ NF 90 fore gn
devce nterface s dependent upon a number of factors
such as

= the type of fore gn dev ce

« the number of dev ces per MFC

s the protoco used

e the request rep y sequeces

e the "um™ber of "equests ~eeded to po a of the data
e the number of data po nts

* the type of data po nts

= the method used to pass data to the devce fthere s
two way data pass ng cr commands

e the response t me of the rad o m crowave or modems
used for transm ss on equ pment

* the tore gn dev ce process ng t me
« the baud rate of commun cat ons
e whether nfnet (Super oop) or P ant Loop s used

e whether operator acknow edgment of commands s
requ red



~ne t mng wnen e MFC or MFF s a master cons sis
of

« Consoe Scan Tme
1 sec for P ant Loop
5 sec for Super oop or nine

e« MFCcycetme
MFEC02 01 sec X number of read and wr te po nts
MECO03 003 sec X number of read and wr te po nts
MEPO1 003 sec X number of read and wr te po nts
MEPD2 0015 sec X number of read andwr te po nts
MEPO3 Q015 sec X number of read and wr te po nts

e« Transmsson tme( Number o bytes/message X
Number of b ts/byte [ nc ud ng startb t stop bt partybt]
X Number of messages/dev ce X Numnber of devces)/
Baud rate

e Fare gn Dev ce Process ng

s Return Transm ss on Tme
MFC Cyc e (read po nts)
Conso e and oop de ay

Thstmng s a rue of thumb method to cacu ate an
average de ay The asynchronous nature of MFC cyce
tme versus consoe processng versus foregn dev ce
process ng creates a var ab ty n execuing any gven
command

Generay tmng s counted from a Ba ey consoe
devce the Management Commanc System (MCS) the
Operator nterface Unt (O U) the Operator nterface
System (O S) or the Process Contro Vew (PCV) 1o the
fore gn dev ce and back f functon code og ¢ rather than
operator commands & the crtca path then consoe
process ng and oop de ay can be gnored

n order to m n m ze response t me datawhch sto be
exchanged through the nterface may be bocked
together on the programmab @ contro er sde so that a
meanngfu bts are ass gned to consecutve reg sters
wth n the devce Ths reduces the number of commands
requ red to acqu re the nformaton s nceé the overhead to
obtanone bt s the same as obtanng an entre reg ster

A SO MOSI 0ev ces support Commanas wn ¢n can optan
mutpe regsters n one response Bocked data
therefore reduces the number of command/response
operatons whch mnmzes the number of tme ags
ncurred and maxmzes the nterface throughput
Genera y data shoud be arranged n four areas that can
be read or wr tten w th one command The four cont guous
memory areas are

« dgtas to be read from the fore gn devce
« anaogs to be read from the fore gn devce
+ dgtals to be writen to the fore gn dev ce
« anaogs to be wrtten to the fore gn dev ce

When operator superv sory contro s requ red ( €
start/stop of a motor) at east two ponts are requ red a
wr te to the fore gn dev ce to send the command and a read
from the fore gn dev ce to acknow edge the acton Usng
the t m ng ca cu at ons on the prev ous page a max mum
tme for operator acknow edgment can be cacu ated
C osed oop contro or safety nter ocks shou d never be
attempted through a data nk uness a compete tme
anayss s performed

When a snge devce s data nkedto NETWORK 90
w th b ocked messages and a baud rate of 8600 or greater
the transm ss ont me becomes mnma anda roughtmng
est mate can be made by cons der ngon y modu e (MFCor
MFP) cyce tme conso e process ng tme and oop de ay

The fo owng tabe contans nk tmes recorded on
actua ste nsta atone n each of these cases the nks
conta n consecut ve reg stera gnments it e or no contro
ogc n the modues re abe response tmes from the
foregn devce and data beng read and wrtten wth
word range commands Cyce t me denotes the tme fo
send/rece ve data to/irom the foregn devce Consoe
Scan Tme s not fgured n these estmates

The tab e demonstrates that there are vary ng factors for
each d fferent type of nk The cacuaton gven above
attempts to account for the average ¢ rcumstances

Interface Type Module Baud 1O Count | #MSGS Cycle Time
ALLEN BRADLEY PLC 540 MFP0O2 19200 750D G 4 4 Sec
REL ANCE AUTOMATE 40 MFPO2 9600 128D G 4 5 Sec
37 ANA
MODICON EMULATOR MFPO1 9600 992D G 2 9 Sec
L & N RECORDER (4) 24000 MFPO1 9600 512 ANA 4 5 Sec
GE MARK V MFCO03 9600 344D G 1 1 Sec Data Dump




OPERATOR COMMANDS

Severa consderatons are taken nto account n the
MFC programm ng when commands are ssued to fore gn
devces Beow are the questons and descrptons that
resut n severa possbe methods of ssung operator
commands

Is control to be transferred from the foreign device
to Bailey? The operator may have the opton of
re nqushng contro to the fore gn devce operator or
mantanng contro {t s necessary to decde whether
commands can be ssued from e ther system or on y from
the Ba ey system

Will the Bailey system track or glarm when the
foreign device is In a different state than the 1ssued
commands? The track and aarm ogc ut zes atmer to
a ow nta executonofacommand Thsconsderaton s
dependentonthefrstdecson fcontro stransferredfrom
one dev ce to the other the non—contro ng dev ce shoud
ock n a track ng mode

f ether devce can contro severa trackng
ph osophes can be mpemented When the Ba ey
operator s n contro the aarnmitrack ng ph osophy can
aarmonnon ntated state changes and force the operator
to a gn states aarm for mted perod and automatca y
a gnora gnon any other comb nat on ol og ¢ that can be
des gned w th funct on b ocks

Will the Bailey system pulse the foreign device or
1ssue a maintained status? Th's tem can be d ctated by
the nature of the fore gn devce by the fore gn devce
adder ogc or by the choce n the frst consderaton f
e ther operator can contro a devce a fuse s genera y
used Note that pu sed outputs to a fore gn aev ce can e
ndependent of presentat on to the operator An operator
can v ew the astcommand state wh e a pu se was ssued
to the fore gn dev ce

f the customer has a part cu ar method for operat ng
commands the customer may need to suppy a ogc
draw ng to Ba ey

TRANSMISSION MEDIA

The usua method of transm ss on ¢f commun caton
win tne NETWORX 9Q0/NF 90 5 va a~ RS232
connecton f the fore gn dev ce uses another method of
communcatons Baey w specfy a commerca
convers on box or modem for the transaton For ong
d stance commun caton t may be necessary to spec fy
modem phone nes rad o or mcrowave connect ons as
we fthe customer has aready purchased or nsta ed a
communcaton system then Baey w need the
spec f cat ons of the transm ss on equ pment

6

The fo owng pcture (Figure 2) shows a typca
hardware conf gurat on us g commun cat ons equ pment

NETWORK 90/ NF 90

Mut Functon Contro er
Mut Functon Processor

Termnaton Unt

RS232 Cabe

MODEM N
J—

Commun cat on Syatem
{e g Racdo Mcrowave
or Phone L nes

MODEM :|

RS232 Cabe

Fore gn Dev ce
Support ng Host
— Protoco

S i

FIGURE 2 Imtarface with Commmnicar s Equapimant



Hardware Layout

P
SINGLE DROP
The fo ow ng p cture (Figure 3) shows amodu e confg
urat on of a s ng e drop MFC/MFP to fore gn dev ce nter
face The MFC/MFP term naton unt port s connected to
the fore gn dev ce port
Operator nterface
Staton
NETWORK 90/ NF 90 / o
b
o~ MFC/MFP
| ] RS232
11

Termnaton Unt

FIGURE 3 Single Diop MFCIMFP to Forergn Device Intei face



MULTIDROP

An MFC/MFP nterface can be used successfu y for
data acqu ston n a mutdrop arrangement n ths case
the MFC/MFP w po each fore gn devce n seres thus
requrng the foregn devces to have an addressng
scheme The fo owng pcture (Figure 4) shows an
nterface modu e confguraton for commun caton wth
severa foregn devces to one NETWORK 90/ NF 90
node The MUX denotes some type of mu t p exer such as
mu t po nt modems w red together current oops ora rad o
broadcast system (Th s hardware may be prov ded by the
tore gn dev ce vendar or a commerca commun catons
equ pment vendor )

Operator nterface
Staton

NETWORK 90/ NF S0

MFC/MFP

RS232

0
0
o 0

Term naton Unt

FIGURE 4  Muludiop MFC MFP to Foreign Device Intei face

MUX

swan L




Software Layout

INTRODUCTION

Gener ¢ protoco drvers are aco ecton of C anguage
programs whch drve data over a sera data nk to
varous devces whch conform to a common
communcatons protoco A of the nterfaces are
constructed n a very s m ar manner A dBASE data po nt

st sconverted to adataf e and a setof Ba ey b ockware
Th s dataf e and the b ockware are saded nto an MFC or
MFP aong wth the C code for the appropr ate protoco
such as A en Brad ey or MODBUS There are three parts
to every nterface

1 The Bailey logics (CADEWS function codes) for data
transfer to and from the Ba ey oop There s a frst
page of Ba ey b ockware wh ch def nes some of the
parameters forthe nkaswe ananerrorh stor anand
the segment contro b ocks See the d agram on the
fo ow ng page

2 The C protoco drver whech commn cates to the
fore gn dev ces send ng and rece v ng messages

3 The data f e (pont st) whch cross references the
Ba ey b ock ocat ons to the fore gn dev ce ocat ons,
such as reg ster addresses See the PONT L ST
sect on of th s manua for more nformat on of the data
to be prov ded n the dataf e

There s an OPTIONAL fourth part of an nterface

4  Other contro ogc or segments of contro ogc
conf gured w th Ba ey funct on codes

Ba ey does not recommend do ng t me crtca contro
ogc nthe same modu e as a data nk The contro ogc
s dependent upan the operation time of the data ink The

memory capac ty of the modue ava ab e for the contro
ogc s dependent uponthe data nkpont stsze

Dr vers are wr tten for each un que type of protoco A
of these dr vers are capab e of read ng standard format
data pont f es and ccnvertng the f e nformaton nto a
ser esof message packets A ofthedrversarecompatbe
wth the standard frst CADEWS sheet They a take
advantage of the funct ons contaned n a generc dgta
nterface brary The brary cons sts of common funct ons
and dagnostcs rout nes used by most of the drvers
Examples of Wbrary functions are the message
SCHEDULER the BINBOUT routne wh ch does b ock
nput and b ock output the d agnost c TELL funct on and
many others

Because of a of these sm artes users of one of the
drvers are abe to earn to use others n the co ecton
qucky

nterface software s created and oaded to a modu e
wth the fo owng Ba ey Ut tes

1 CADEWS/TXTEWS for Ba ey ogcs

2 Lattce C Cross Comp er (forcomp ngcode) and the
C Ut ty Package for cadng C Code and dataf es

3 KWKED T for mod fy ng an nterface database

4  MFUTILtesfor oad ngcode anddataf es (used fthe
C Ut ty package s not purchased )

The same code runs on MFC03s MFP01s MFPO2s and
MFPQ3s The difference n module sizes (non volate
memory) a ows for d fferent amounts of po nts per modu e
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STANDARD FIRST BLOCKWARE SHEET

The frst standard functon bock sheet s a basc
temp ate used for a gener ¢ protoco drvers tcontans
standard MFC/MFP  Functon Bocks  Program
Report ng/Contro B ocks Port Mode Parameters an Error
H stor an and Redundancy nter ocks

Standard MFC/MFP Funct on B ocks 81} (82) s1 80
EXEC SU SEGCAM PT [ —#~Exexec H|n
MFC MEm ° ET e MFe M=
1 16 21
:: z UF 7 Sra
Ri | S— —
3 PR% Mg
NA CT}— Y
a 19 24
MD [
P
bow 27
NA i
NAZ
Program Report ng/Contro B ocks
D ag s On Off Sw tch De ay Between D ags msec Mod Type Test Mode nvoke C Program
s2
(50) 2 50 (50) (143
soou 3002 ON OFFi3003 NVKC 3570
s1
Schedu e Speed Redundant Comm Ports.

Tme nC (msec)

2) 50) (50)
3004 3005 3006

81
Port Mode Parameters
Baud Rate saaQ RTE & CTS Break Detect #StopB1s Par ty DataB1s
(2 (50 {50} 50) ON OFF 50) {2} 150)
33 24 35 38 37 a8 39
st st

Current
Status
0

Error H stor an

93) nterface Program Status
BASRO{ 9961

Prev ous
Status #1

nque englh bytes)
Ouique Length (bytes
nterface Sohware
Rev s on Leve

st a0
AoL 35

Prev ous
Status #2

Fare gn Dev ce Sta us
Fore gn Dav ce Ext Status
Current Message Number

Redundancy nter ocks

Redunaant Startug F ag
Cur ent Port Number

Prev ous
Status #3

FIGURE S Stunduwrd Fust Blockware Sheet for Tnterfuces
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EXAMPLES

The next pciure (Figure 6) shows a C or BASC
program and b ockware nterface conf guraton wth the
MFC/MFP act ng as the MASTER

(*37)
101 ST | A/ HED
> 202

BASROQ]| 102
03 I P
203
04
Ell Ao K2
204
211
(138)
111 S1 pOIL (45}
W w—— 212
Basso | 112
s s19 [bon 15y |
213
114

\

CONF GURAT ON PROGRAM
BEG N
Data from Fore gn Dev ce
to NETWORK 90/ NF 90 |
St 30
201 NTALZE
PO NT TABLE

MESSAGE L 8T

P

READ
FORE GN DEV
REG STERS

DECODE DATA
RECE VED FROM
FORE GN DEV

QUTPUT DATA
FROM DEV
TO NS0 BLKS

51 | pONL |45
214

Data from NETWORK 90/ \NF
90 to Fore gn Dev ce

NPUTS OR COMMANDS
S5

AL »

C:’m’ (26)js_>

RemseT HEEL

S1 (62)
82
DL 53
54
|~ — 3 RcM
ST gl
DATA TABLE REG STER OR REQU RED
BAILEY BLK DEV LOC POINT INFO

READ DATA
FROM FUNCT ON
BLOCKS

FORMAT MSG
FOR DEV

|

WR TE MSG TO
FORE GN DEV

EXT RUN
FUNCT ON BLKS

[

Examp e Protoco

I:TX ICOM OR DATA I CHK I EQOT I

Whete STX Start of Text
CHK CHECKSUM
EOT End of Transm tton

]

Optona Contro Log ¢ or Other Segments

FIGURE 6

Program and Logtc for MECIMFP as the Master 1n a Single Drop Arrangement
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The fo ow ng p cture (Figure 7) shows a program and

b ockware conf gurat on for the M

FC actng as a SLAVE

CONF GURAT ON PROGRAM  BEGN
Datatrom F o NT AL ZE
ata from Fore gn ev ce
to NETWORK 90 NF 90 PO NT TABLE
MESSAGE L ST Examp e Pratoco
S1 30
AOL
l > . 201 I“_‘ [S'IX l COM OR DATA ’ CHK l EOT l
(137)
101 St aoL 38 TRES 0 Where STX Start of Text
202 CHK  CHECKSM
102 | EOT End of Transm tton
BASRO
703 LS8! ggu.| ACIL [0
203 WAT N
104 TME DATA ON PORT
S1 Aol P28
204
NCREMENT
TRES READ
s1 poL |48 MESSAGE FROI
21 | FORE GN DEV
138)
1St oo 18 N
I 212
Basso | 112 DECODE MSG J
E e 5 ¢ FROM FORE GN o
pDOL
213 DEV CE 3 0
na RS232
S1 poy [15 TRES O
214 N
SEND DATA ? _r
b
Data from NETWORK 90 NF 90
to Fore gn Devce v
NPUTS OR COMMANDS \ iy
d RECE VE READ DATA Tl
AL S | (68 DATA BLOCKS
56 i EMSET I FORMAT MSG
501 (26)
OUTPUT
DATATO
BLOGKS WR TE MSG TO
St (62) I FORE GN DEV
S2 —
oL S3 ACK MSG
54 gl ROM
511 (42).S5 gy -
S6 g
57 i
EXT RUN
-~ - — | FUNCT ON BLKS
DATA TABLE REG STER OR REQU RED \
BA LEY BLK DEV LOC PO NT NFO
OPT ONAL CONTROL LOG C OR OTHER SEGMENTS

FIGURE ™

Prowsam and Logic for MEC MFP us the Sknve i a Single Diop Anrangement
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The next pcture (Figure 8) shows a program and
b ockware conf gurat on for amu tdrop nterface Note that
the conf gurat on and program are s m ar to those of the
sng e drop nterface The program has been setto cyce
around the remote stat ons and the b ockware has been
dup cated and order y numbered fo the mutp e stat ons

The program and conf gurat on operate s m ar to that of
the s ng e drop arrangement Each message sent to the

remote network contans an address fo owng the start
character The po ng of the mutpe foregn devces s
done sera y Each message from the MFC/MFP s
broadcastto a of the remote dev ces The remote dev ce
w th the correspond ng address s expected to answer the
message

CONF GURAT ON

Data rom Fore gn Dev ce
to NETWORK 80 NF 90

30
0,

3

STATON 1 51

STATON 2 s1 30

S1 gl pOL P2
21
138}
1181 T
212
assoa| 112

T3 LSt guf DO 45) 234|S g |00 )
PO

114 235
S1 Do 45’

214

68

PROGRAM
BEGN
NTALZE Examp & Protoco
PO NT TABLE
MESSAGE L ST §TX I ADDR ICOM OR DATA | CHK lEOT
Where STX Start of Tast
CHK CHECKSUM
STA 1 EOT  Endo Transmtron
ADDR  Address ot Fore gn
Dev ce Staton
-
READ
FORE GN DEV
REG STERS

[ =

DECODE DATA
RECE VED FRM
FORE GN DEV

OUTPUT DATA i)
FROM DEV o
TO NSO BLKS D

u MUX

READ BLhS
OF DATAEOR
FQRE GN DEV

FORMAT MSG
FOR DEV
WRTEMSGTO
FORE GN DEV

STA STA+1
FSTA-NSTA 1
FXTR NR kS

L |

1 DoL 45]
334
Data rom NETWORK 20 NF 90
1o Fore gn Dev ce
NPUTS oR COMMANDS
AL S5 AL S5
C)p———— S8 pelnemseTE [REMSET
501 26 621 26
St 62
52 —
DL S3 oL
511 42] 631 42|
— 6
DATA TABLE REG STEA OR REQU RED
BALEY BLK DEV LOC PONT NFO
Optona Contro Log c or Other Segme S

FIGURE ¢

Program and Logic for MECIMFP Multidiop Arr angement



FILES

Thefo owng stsummar zesthe data and programf es
that are requ red to confgure an nterface Note that the
word drver refers 1o the part cu ar protoco dr ver name
(e g modbus ab etc) The word projname refers o the
f ename thatwas nta y ass gnedtothe project database

fe

driver.ims ~

driver.csp —

driver.map

14

Ths s the comp ed and nked drver
program f e that s oaded nto the
MFC/MFP

Ths s the C specicaton f e for the
above dr ver program

Ths s the C map f e for the above
dr ver program

projname cfg

projname.nbs —

projname.mhd

projname dta

Ths s the functon code og ¢ confgu
ratonf e Thsf e s produced by the
GADEWS comp er from CAD sheets
generated by CADEWS

Ths sthe EWS save of the C program
and data f es t a ows the code and
datatobe oadedtothe modu e through
the EWS Workstat on

Ths sthe modu e headerf @ Thsfe
s produced before CADEWS s run

Ths s the standard format data nk
pont stfe Thsf econtans nforma
ton on each pont nthe datapont st
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Redundancy

nterfaces from NETWORK 90/INF 90 MFCs or MFPs .
to foregn devces can be confgured n redundant
arrangements There are severa eves of redundancy
ava abe n the nterfaces

Redundant MFCs/MFPs and / or redundant LOOP

NTERFACE and BUS NTERFACE MODULES

Redundant ports us ng both ports on the MFC/MFP
Tgrm mat o~ L™ 1 for CO™ U cators

PCU

| I N,

Redundani Modu es

PCU

N

C

Redundant Ports

PCU

O
d PCL él vlj

Secondary

MFC/MFP

Secondary

0
MFC/MFP
Pr mary

Redundant Modu es and Ports

FIGURE Y

MFC/MFP

MFC/MFP

Both redundant modu es and redundant ports

The customer must choose what eve of redundancy s
appropr ate for the systemwh ch sbe ng nsta ed Seethe
f gures be ow (Figure 3) for examp es of the three eve s of
redundancy

QOptona Use for D agnost c Messages

RS232 E
Cable

Termnaton Unt

Tarm ngton N t

Termnaton Unt

Redundant Interfuce Hardware Confrau arions

Term na

Fore gn Devce

C]
Y 14
' .,

Fore gn Dev ce

s
- -y

o d
AR

Fore gn Dev ce
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Error Checking

There are severa eve soferrorcheck ngprov ded nthe

NETWORK 90/ NF 90 nterface

Program t meouts for port prob ems or other dev ce not
commun cat ng errors

D agnost c messages pr nted to an untsed port

D agnostc codes prnted to bockware for consoe
dspay

Checksums n the message based on dev ce def ned
protoco (forexamp e CRC LRC or stra ght summat on
checksums)

Forc ng bad qua ty ona or part of the data transferred
from the fore gn dev ce (The customer must be aware

16

that th s may cause many aarms on the conso e and

therefore may prefer to keep the ast good va ue of the

data po nt and mon tor one b ock for the status of the
nk}

e Pror to recevng a byte the frmware of the modu e

checks for par ty and fram ng b ts for each byte

The user may mon tor the status of the nk by vew ng
tre des ynated VFC/MFP 1k error b ouk TFe user inay
read the program d agnosic messages by attachng a
dumb termna to an unused port and settng match ng
baud rates on the MFC/MIFP swiches and termna
sw tches
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Information Checklist

Thefo ow ng sacheck istofthe nformat onrequ red for
NETWORK 90/ NF 90 to fore gn cev ce nterface

The manufacturer of the fore gn dev ce
The mode number of the fore gn dev ce

The protoco to be used or a contact from the fore gn
dev ce manufacturer from whom 1o obta n the protoco
The e ectr ca connection to the dev ce

* RS232

* RS422

* otherwrng

The type of handshak ng
* CTS/RTS

* XON/XOFF

* None

The method of dspay ng nk aarms/error ( & aarm
all ponts a arm each fore gn device)

The d stance between the MFC term nat on and the
fore gn devce

The arrangement of the dev ces

s ng e drop

mu tdrop

The commun cat ons equ pment used

* modems

* rad os or mcrowave
* phone nes

* other transm ss on med a

The address of each fore gn dev ce

The fram ng of data

* Number of startbis
*  Number of databts
* Number of stop bis
Type of party

-

o z Z

The baud rate
The pinout of the foreign dev ce port
The eve of redundancy

The data storage character st cs
* MSB LSB

®* H byte. LO byte

* mp eddecma ponts

* other notaton

The data pont st (See the next secton for more
deta s aboutths

The dgtal data nformaton to be ncluded on the
NETWORK 90/ NF 90 d sp ays

* the og c state descr ptors

* the aarmcondtons

The ana og data nformat on

* the method of encod ng the va ue
* BCD

* bnary

* nteger

¢ ASC Irepresentaton of the dgts
* other

* the eng neer ng un ts and a convers on from sca e
un s to eng neer ng unts f necessary

* theatarm mts

eng neer ng un i range

The contro og ¢ and operat ng ph osophy for opera
tor commands (See Sect on 2 3 for mare exp anaton )

Some of these parameters canbe setby sw iches Most

of the parameters are cef ned nthe manuas torthe fore gn
devce The pont st nformaton may be obta ned by the
eng neer ass gned to ihe job but an approx mate number
of po nts must be known to choose the equ pment for the
Job



Point List

Each project must defne the pont st of data and
commands to be transferred over the nterface nk There
are severa optons for submttng a database database
sheets such as the one on the fo owng page a DOSf e
n the format of the database sheet a dBASE | + system
w de database w th appropr ate nterface e ements

The fo ow ng notes descr be the entr es needed on the
database sheets the DOS f e or the dBASE |+ system
wde database MNote that a separate port st fe or
database s requred for each devce rterface The st
shou d cons st of a po nts to be ncuded nthe nterface
tshoud aso nc ude notat on of SPARE po nts

The d skette accompany ng th smanua contansthet e
DATA DBF whch s a dBASE | + system w de database
structure for enter ng the database nformaton To enter
data nto the f e DATA DBF use the APPEND funct on of

The d skette asocontansaf e
DSFEETDOC

whch saDOS{ e of the datasheet on the fo ow ng page
Totype the database nto DSHEET DOC use an ed tor such
as PE2 or WORDSTAR n NONDOCUMENT MODE

The entr es for the database are as fo ows
dBase Ill+ DATABASE STRUCTURE

To create the standard f e the fo ow ng nformaton s
entered ntothe dBase + structure DATAB DBF norder
to accuratey specfy the confguraton of an nterface
program certa n ru es and restr ctons are p aced on the
structure and content of the database The structure of the
database f e must nc ude the fo owng feds

dBASE

TABLE ®  Crittcal Dutabase Freldy
Fleld Name Description Type Size
TAGNAME nterface po nt tag name char 14
DESCR PTOR /o text descr ptor char 30
UNTS engneerngunts char 8
EU NDEX eng neer ng unts ndex numer ¢ 3
DL STORAGE type of data po nt char 8
DL D RECT data fow drecton char 8
DL DEV ADR fore gn dev ce node addr char 5
DL LOC ocaton n fore gn dev ce char 10
DL SUB LOC sub ocaton char 10
DL LOC BLK oca b ock number numer ¢ 4
R NG x report r ng number numer ¢ 3
PCJ x "epo-t pcu ~u~ber ~umerc 3
MADR x report modu e number numer ¢ 2
BLKN x report b ock number numer ¢ 4
DL SCALE sca e factor numer ¢ 9
DL OFFSET offset vaue numerc 9
VALO ow po nt of data range numer ¢ 11
SPAN span of data range numer ¢ 1
S GCHG s gn f cant change (%span) numer ¢ 1
HALARM anaogaarmhgh mt numer ¢ 1
LALARM anaogaarm ow mt numer ¢ 11
ALMST ND dgta aarm status numer ¢ 1
BN MODE pu se/ma nta n mode char 1
REV LEVEL pontrevson eve char 4
TEVMPLATE CADEWS ogctempate # numer g 2
SPEC AL 1 frstspeca usefed char 1
SPEC AL 2 second spec a use fed numerc 3
DL T ME message tme nterva numer c 6

See the fo ow ng pages for a deta ed exp anaton of each fed
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TAGNAME -

DESCRIPTOR -

UNITS -

EUINDEX

DL STORAGE -

DL DIRECT -

DL DEV ADR

DL LOC -

DL SUB LOC-

An aphanumerc name used to
reference the dafa po nt

A br ef descr pton of the data ponts
use genera y n terms of the c ents
process Thsfed susedtof n /o
text descrptons on CADEWS draw
ngs

The engneerng unts of the vaue
carried by the data pont For examp e
gas bs fpm kW etc

The Ba ey consoe engneerng unt
descrptor s ndex number (see MCS/
O 8 nstructon manuas) Thsvaue s
used n spec 2 of AO/L funct on codes
Va dentr es range from 0 through 255

The storage type of the data pont n
terms of the fore gn dev ce Enter A for
ana og storage type Enter D fordgta
storage type

The drect on that the po nt f ows over
the data nk Enter >DCS for data
mov ng from the fore gn dev ce to the
Ba ey system Enter DCS > for data
mov ng from the Ba ey system to the
fore gn dev ce

The node number of a message dest
nat on on the fore gn dev ce s network
Va d entres raige from O through
65535

“ne ocaton of e aata pont n e
foregn devce for exampe 40001
D007 etc

A sub category of the above ocaton
Thstfeda ows further decompos ton
ofthe datapo nts ocat on nthe fore gn
devce such as an address vaue
(numerc) fo owsd by a bt poston
vaue (numerc) n ths fed The bt
poston must be separated from the
address by a coon () fony a bt
postor sdes-ed t~e*ed—ustbeg ~
w th the co on character Va d entres
for the address range from 0 through
65535 Va d entr es for the bt pos ton
range from O through 255

The fo ow ng fve fe ds refer to the Ba ey ocatons of
the ponts For ponts nput from the fore gn dev ce or for
po nts output to the dev ce from other Ba ey conf gured

ogc.Ba eycanf

n the ocatons

DL LOC BLK-

RING -

PCU

MADR

BLKN

The oca bock number drecty
referenced by the nterface program
For examp e. f the data f ow d recton
s >DCS the oca bock woud
nd cate where the po nt s output fthe
datafowdrecton s DCS > the oca
bock woud ndcate from where the
pont s nput Vad entres n the
DCS = drect on range from 0 through
9998 Vad entres n the >DCS
d rect on range from 30 through 9998

The rng {(or oop) number where the
data pont s excepton reported For
exampe, fthe data fow drecton s
DCS > and the pont s excepton
reported from another modu e use the
r ng number of the other modu e fthe
data fows n the opposte drecton
reference the r ng number from wh ch t
s except on reported onto the oop f
not excepton reported eave thsfed
bank Va drng addresses range from
0 through 250

The process contro unt (pcu) number
where the data pont s excepton
reported For exampe fthe data fow
drecton s DCS > and the pont s
except on reported from another mod
ue use the pcu number of the other
modu e fthedatafows nthe opposte
drecton reference the pcu number
fromwh ch t s except on reported onto
the oop f not excepton reported.
eave ths fed bank Va d PCU ad
dresses range from 0 through 250

The modue address (madr) number
where the data pont s excepton
reported For exampe fthe datafow
drecton s DCS > and the pont s
excepton reported from another
modue use that modues address
number fthedatafows ntheopposte
drecton reference the modue
number from whch t s excepton
reported onto the cop fnot except on
reportea eave ins fea pank Va g
modue addresses range from 0
through 31

The b ock number (b kn) where the data
pont s excepton reported For
exampe f the data fow drecton s
DCS > and the pont s excepton
reported from another modu e use that
modues excepton report bock

19
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DL SCALE

DL OFFSET

VALO

SPAN

SIGCHG

HALARM -~
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number fthedatatows ntheopposte
drecton reference the b ock number
where t s excepton reported f not
excepton reported eave ths fed
b ank Va d b ock numbers range from
30 through 9998

A sca e factor (s ope) whch s app ed
to raw data va ues to convert them to
common eng neer ng unts (EU) The
fo ow ng equat on s Lsed

Eu (rawva ue ~sca e factor) + offsetvaue

Note. Enter a vaue of one (1) f no
sca ngrequred Thsvaue sused n
F(X) funct on codes

An offset vaue (ntercept) whch s
app edtoraw data va ues to convert to
common engneerng unts See the
above equat on

Note. enter a vaue of zero (0) f no
o%set sequed Thsvaue sused "
F(X) funct on codes

The ow end (zero) of the va d range for
an anaog vaue Requred for anaog
except on reported ponts n  >DCS
drecton Thsvaue sused nspec3of
AO/L funct on codes

The span (range) of the va d range for
ananaogvaue referenced from VALO
above Requ red for anaog excepton
reported ports »  >DCS drecton
Ths vaue s used n spec 4 of AO/L
funct on codes

The amount of change ( n % of span) n
the va ue of an ana og data po ntthat s
requ redto ntatean mmed ate excep
ton report ng of the va ue Requ red for
anaog excepton reported ponts n
>DCS drecton Thsvaue sused n
spec 7 of the AO/L functon code

Ananaogdatapontshghaarm mt
specfed n engneerng unts Re
qured for anaog excepton reported
ponts n >DCS drecton Thsvaue
s useg n spec 5 of AQ/L functon
codes

LALARM

ALMST IND -

BIN MODE

REV LEVEL

TEMPLATE

SPECIAL 1

SPECIAL 2

DL TIME

An anaog data ponts ow aarm mi
specfed n engneerng unts
Requ red forana og except on reported
ponts n >DCS drecton Thsvaue
s used n spec 6 of AQ/L functon
codes

A bnary data ponts aarm status as
spec fed by the fo owng tabe

0 aarmon zero
1 aarmonone
2 noaarm

Requ red for d g ta except on reported
ponts n >DCS drecton Used n
spec 2 of DO/L funct on codes

Ab nary data po nt s output status Ths
va ue sspecfedase ther P forpu sed
outputs tothe PLC or M forma nta ned
output The puse duraton w vary
from nterface to nterface

The rev son eve of each pont n the
database For exampe a vaues are
nta ysetto Aor 1 Asnewpo nisare
added o changes are madefoexsing
ponts ther revson eve s ncrem
entedto B or 2 then C or 3 andso
on

F ed nby Ba ey

A speca purpose fed whch may be
used d fferent y by each protoco dr ver
proga~™ T-s ‘ed suppots asTge
upper case a phabet ¢ character ony

Another speca purpose fed whch
may be used dfferenty by each
protoco drver program Ths fed
supports numerc entres ony Va d
entr es range from 0 through 256

The tme nterva between transms
sons of the same message Ths
numer c va ue represents the number
of 1/100s of a second between trans
mssons Va d entres range from 0
through 65535 Thsfedmaybef ed
n by Ba ey

Note The DL LOC BLK RING PCU.MADR BLKN may
be ass gned by Ba ey






Interface Documentation

The fo owng sanexampeofa standard out ne found
n the spec f ¢ protoco dr ver manua

1.0
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3.0

4.0

50

6.0

7.0

8.0

9.0

Introduction
1 1 System Overv ew
1 2 System D agram

Hardware

2 1 Hardware Descapton

22 Cao ng Requrements

23 Termnaton UntLayout

2 4 D pshunt Cuttngs

25 D psw tch Settngs

26 Commun cat on Parameters
28 Hardware Check st

Software

31 C Program Descr pton

32 Bockware Descrpton

33 Feslst

34 Operaton
34 Startup Proveduie
342 Mon torng Executon
343 Error Codes

35 Software Check st

Database Point Listing
41 AnaogPonts

42 Dgta Ponts

C Program Listing
Blockware Listing
Protocol

Muiti-Function Controller Module Product Instruction

C Language implementation Guide

10 0 Program Configuration Instructions
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Purchasing Interfaces

See your Ba ey Sa es Representatve



Appendix — Interface Applications

ABB PROCONTROL

ACCURAYD U

ALARM PR NTER

ALLEN BRADLEY PLC2

ALLEN BRADLEY PLC3

ALLEN BRADLEY PLC5

ALLEN BRADLEY/STROMBERG DR VE SYSTEM
ANNUC ATOR NTERFACE

APP. ED AUTOMAT ON CAS CHROVATOCRAPRPH
AVTRON

BAMBECK

BEND X GAS CHROMATOGRAPH

BENTLY NEVADA 3300 TEMP/V BRAT ON MON TOR
CE CHROMATOGRAPH

COMPRESSOR CONTROLS A R AND GAS COMPRESSOR
CON TEL SYNC NTERFACE

CORE LABS OCTANE ANALYZER

DAN EL UM4000 METER NG SYSTEM

D AMOND POWER SOOTBLOWER

ECMTR SEN SYSTEM

ENV RONMENTAL ELEMENTS ELEC TROSTAT C
PREC P TATOR

FR CK COMPRESSOR

GE MARK TURBNE

GE MARK + STEAM TURB NE

GE MARK V GAS TURB NE

GE SERES 1256 WTHRTU OR CCM
GU DED WAVE ANALYZER

HANDAR R VER MON TOR NG SYSTEM
HONEYWELL 3000 DHP (SLAVE)
HONEYWELL 9000 PLC

HONEYWELL UDC

HYDR LL RTU DATA L. NK

H TURB NE

NDUSTR AL CONTROL SERV CES SAFETY SYSTEM
MVME BASED CONTROLLER

NGERSOL RAND COMPRESSOR SYSTEM
(WEST NGHOUSE NCOM NETWORK)

NTRAC 2000 COMPUTER

JOY PREC P TATOR

KAYE D G 4 DATALOGGER

K TRON K105 FEEDER CONTROLLER
LEAR S EGLER EM SS ONS SYSTEM
L & J TANK GAUG NG SYSTEM

L & N RECORDER 25000 24000

L PPKE SCANNER

MEASUREX DFP

M CROL TE L GHT NG AND CONTROL NETWORK
M TZUB SH DR VE SYSTEM

M RAN ANALYZER

MOD CON 484 584 984

MOD CON 485 585 985 W TH BR DGE MODULE
MOTOROLA REMOTE 2AG NG SYSTEM

OPT CHROME

OPT CON

PANALARM

PERK N ELMER DATA NK

PR ME MOVER PROPULS ON TELEGRAPH
PMS FAC L TY MON TOR NG SYSTEM FMS300
REL ANCE MODBUS

REL ANCE AUTOMATE 30 40

REL ANCE DR VE SYSTEM

ROCHESTER SOE

ROSEMOUNT TEMPERATURE RECORDER 400
SAAB TANK GAUG NG SYSTEM

SENTROL PAPER SCANNER

SERCK REMOTE MON TOR NG SYSTEM

S EMENS AS 220 EHF TELEPERM ME

S EMENS S MAT C CONTROL SYSTEM

SOLAR TURB NE

SOUTHERN SOOTBLOWER

SQUARE D PLC W TH MODBUS

STEWART & STEVENSON GAS TURB NE
STREETER R CHARDSON SCALE

SYNERGET CS REMOTE MON TOR NG SYSTEM
TAMSEC

TAYLOR MOD 30/720N MODEL A COMMUN CAT ON L NK
TEXAS NSTRUMENTS PLC W TH MODN M
TEXAS NSTRUMENTS T WAY (UN L NK HOST)
TR CONEX

TR GEN

WEST NGHOUSE DDACS (WDPF)

WEST NGHOUSE NCOM Q1000 QDATA+
WEST NGHOUSE NCOM MP3

WEST NGHOUSE NUMA LOG C 700 1200 PLC
WEST NGHOUSE WDPF

WESTRON CS RECOF DER

WOODWARD GOVERNOR 501 505E
YOKAGOWA RECORDERS MODEL 4081 1 3
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