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Plant Loop Communication System

/ PLANT LOOP R NG
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Features

s Pant Loop provdes a pant-wde communcaton « Mutp esef—checkfeatures nc ud ngpos t ve message
hghway acknow edgment and cyc ca redundancy checks for
data ntegrty
s 500 k obaud data rate provdes tmey nformaton
exchange « An master system us ng store and forwaro tecnniques
requ res no traff ¢ d rector

SR



Introduction

Pant Loop s a hgh speed sera communcaton
hghwaythata NF 90modu esshare TheP antLoopr ng
supports up to 63 nodes Each node can be up to 2 000
meters from the nextnode AP antLooprng may nterface
to other P ant Loop rngs or act as a sub oop rng to the
INFI NET Commun cation Network

Except on report ng and store and forward commun
caton methods provde for nformaton transfer These
methoas essen respuise tne a~d ~crease data
throughput W th Excepton Reportng ony data that
changes n the process s sent to the oop

P antLoop prov des mu t p e nterfaces to accommodate
d fferent node types These nterfaces use state of the
art NF 90 modu es Table 1 sts the P ant Loop modu es
for each nterface

TABLE | Plunt Loop Mod ules
PROCESS CONTROL UNIT INTERFACE

Interface Modules Hardware Description
PCU NL M03 |Loop nterface Modu e
NB MO02 | Bus Interface Modu e

PLANT LOOP TO COMPUTER INTERFACE (01)

Interface | Modules Hardware Description
NPC 01 NL MO3 |Loop nterface Modu e
NS M01 | Sera nterface Modue
NPTMOQ1 |Pont Tabe Modue

PLANT LOOP TO COMPUTER INTERFACE (02)

Interface Modules | Hardware Description
NPC 02 NL M0O3 | Loop nterface Modu e
NBTMO1 |Bus Transfer Modu e
NPCTO1 | P ant Loop to Computer

Transfer Modu e

PLANT LOOP TO PLANT LOOP REMOTE
INTERFACE

Interface Modules Hardware Description

NPPRO1 NLIMO3 | Loop nterface Modu e
NBTMO1 | Bus Transfer Modu e
NPPTO1 |P ant Loop to P ant Loop

Transfer Modu e

INFI-NET TO PLANT LOOP LOCAL INTERFACE

Interface Modules Hardware Description
N PLOt N PT01 nf Net to P ant Loop
Transfer Modu e
NN S01 (2) |Network nterface S ave

Process Control Unit Interface (PCU)

The Process Contro U1t nterface (Figure 1) has a
Loop nterface Modue ( NL M03) and a Bus nterface
Modu e (INB M02) Th s nterface g vesthe PCU access to
P antLoop TheL M nksthe nodeto P antLoop The B M
commun cates w th the master modu es v athe modu ebus
and ma nta ns the Process Contro Un t database

The BM po s modues for excepton reports at
seectabe po rates up to 4 po cyc es/second t groups
messages w th a common dest nat on and then sends one
arge message to that destnaton Ths method
sgnfcanty ncreases data throughput

The L M and B M do hardware and software secur ty
checks contnuousy They take the node off ne w thout
break ng the oop (ths struefora PantLoop nterfaces)
fthey f nd any errors

Hardware redundancy ieatures two pars of modu es
Thepr mary pardoesa systerncommun cat onfunct ons
whle the secondary par wats n standby mode f the
prmary fa s the secondary comes on  ne wthout any
nterrupton of process communcaton or oss of data
Figure 2 s a b ock d agram of the redundant structure
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FIGLRE Y  Redundant Piacess Control Uit Interfuce
Plant Loop to Computer Interface (PCI)
The P antLoop to Computer nterface cons sts of a Loop Data Acquisition
nterface Modu e (INLIM03) re ated bus transfer modu es
and a database modue Ths nterface a ows computer Adatabase of up to 5 000 po nts sbu t nthe PC bythe
access to po nt data through an RS 232 C sera nk at host computer The host uses data acqu s t on commands
rates up to 192 k obaud When the PCl receves a to access th s database
command fromthe host texecutes the command and then
—~ rep es back to the host



Configuration

The PC candown oad contro strategy conf gurat ons to
NF 90 modu es You cana so use the nterface to tune and
read bock outputs from an operator consoe or host
computer

Process Control

The command st ets the host computer change
setponts and contro outputs (for anaog and dgta

process requ rements) The PC can supp y data va ues as
excepton reports to NF 90 medu es

Securnty

The LM and bus transfer modues do cont nuous
hardware and software checks for modu e securty You
can aso assgn a password to prevent unauthor zed
conf gurat on changes or data acquston

See Figure 3 for a b ock d agram representat on of the
structure
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Planr Loop 1 Compurcr Interfuce Bl Ck Diagran

Plant Loop to Plant Loop Remote Interface (PPR)

The P ant Loap to P ant Loop Remote nterface (PPR)
has a Loop nterface Modu e (L M) Bus Transfer Modu e
(B™) Part Loop to P a~t _oop Trarsfer Mod. e (PPT)
and re ated support hardware

Operation

The P ant Loop to P ant Loop Remote nterface s the
commun cat on i nk between a oca 003 and one or more
remote cops The oca oop uses tha PPR to receve
ana og/d gta excepton reports and exerc se contro  The
PPRhas a5 000b ock except onreportdata capac ty Data
throughput depends upon po nt type ccmb nat ons Refer
to Table 2 for throughput t mes

There are two swtch se ectabe modes for one way
and two way contro In one—way contro excepton
reports come from up to 32 remote 0oOLS to the oca oop

The oca oop aways ntates contro and commands n
two way contro the PPR nterfaces ony two p ant oops
and s pports b drectona contro and except on reports
See Figures 4 and 5 for exampes of contro
conf gurat ons

You can nk remote P ant Loop rngs to a centra rng
through modems phone nes mcrowave and rado
transcetvers

Redundancy

Two separate Gateways are requ red for redundancy
Onstart up one Gateway acts as the pr mary the other as
backup f the prmary fa s the backup assumes contro
mmed ate y w th no nterrupt on of po nt contro or oss of
data



TABLE 2  Mcovaee Thioughpur
Point Type T Number of Bytes |  Time per Point | Points per Second
Staton 19 10 4 msec 96
Ana og 8 4 7 msec 214
Digital 5 3 1 msec 322
Remote Contro Memory (RCM) 7 4 1 msec 241
Remote Manua Set Constant (RMSC) 7 4 1 msec - 241
Dev ce Drver 7 4 1 msec 241

NOTE. These f gures are est mates The actua throughput depends on the comb nat ors of the data types sent at a g ven

nstant of tme
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INFI-NET to Plant Loop Local Inter-
face (IPL)

The NFI NET to Plant Loop Local Interface nks one
NF NET centra rng to the Pant Loop Ths nterface
converts data from the centra rng so the P ant Loop can
recognze t The P ant Loopto NF! NET Transfer Modu e
(N PTO1) nksthe N SmodueontheP antLooptotheN S
Modu eonthe NFI NETr g The Network nterface S ave
emu ates a Loop nterface Modu e on the P ant Loop s de
of the interface See Figure 6 for a block dagram
representat on

Data Flow

When a NiS rece ves a message tnotfesthe PT The
PT acknow edges and rece ves the message and stores
t n ts excepton report database (random access
memory) When the nterface rece ves amessage ttakes
respons bty for that message and ver f es that t reaches
ts destnaton Messages ncude excepton reports
conf gurat on data contro data and system status

Redundancy

Redundancy uses a u set of dup cate modues
Commun caton between the prmary and secondary
modu es sthroughasera nk Handshak ng occurs onthe
modu e bus The prmary PT sends a copy of ts database
to the secondary The seccndary keeps track of the pr mary
ata tmes fthe prmaryfa s the secondary takes over

mmed ately w thout nterrupt on

Trending

Te~d~g s auto™atc o” the NF AET sde of the
Gateway sem automat ¢ on the P ant Loop s de
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Related Hardware

P ant Loop to P ant Loop nterfaces (PPR) P ant Loop to Computer nterface (PCi) and the INF NET to P ant Loop

INFI NET 10 Plunt Loup Local Interjace Block Diagram

nterfaces (IPL) nclude al term nat ons termmaton mount ng umts cables and module mount ng un ts for operat on

Nomenclature Description
NPC 01 P ant _oop to Comp.ter Interface 500 po nts RS—232 C
sera ntertace wth termnatonunts
INPCI02 Plant Loop to Computer interface 5 000 points
232H RS 232 C seral interface with terminat on modules
232L RS 232 Csera nterface wth termnaton unts
~488H IEEE—488 parallel nterface with termination modules
488L EEE-488 para e nterface wth termnatonunts
NPPRO1 P ant Loop to P ant Loop Remote nterface 5 000 po nts
232H BS 232 C sera nterface wth term nat on modu es
2321 RS 232 C sena nterface w th termination un ts
N PLO1 nf Netto P ant Loop Loca nterface 5 000 po nts
H w th term nat on modu es
L withtermnatonunts

The Process Contro Unt nterface requ res th s assoc ated hardware

Module Mounting Unit
EMMUOQ1/02/04

The L M/BIM each occupy one slot in the MMU

Terminations Cables
LIM  Termnaton Unt NTPLO1 NKLMO1
LM Terminat on Modu e NIPLO1 NKTMO1 or NKTUQ2
NTPLO1/NIPLO1 NTPLO1/N PLO1 NKPLO1




Specifications
LIM BIM/BTM SIM PTM PCTO1 PPTO1 IPTO1
Memory
RAM (kbytes) 4 16 16 16 512 512 512
ROM (kbytes) 64 256 24 256 256 256 256
Power
+5VDC (amps) 2 16 2 16 6 628 628
{watts) 10 8 10 8 30 31 31
+15VDC (mA) 80 35 37 44 44
(watts) 12 0525 055 N 66 06
15 VDC (mA) 80 30 18 216 216
(watts) 12 0450 - 03 03
Communication Rates (k obaud) 500 192 192 192 192
Communication Ports (RS 232) —_— 1 2 2
10 MHz 2 MHz 500 KHz
Communication Rates vs
Maximum Cable Distance
Coaxial Cable 2000 meters 4000 meters 4000 meters
(6 562 feet) (13 124 feet) (13 124 feet)
Twnax Cabe 1000 meters 2000 meters 2000 meters
(3 281 feet) (6 RB2 feat) (6 562 feet)

Maximum Length Difference for
Redundant Cables
(Tw nax or Coaxa)

800 meters (2 625 feet)

System Capability

63 nodes on P ant Loop Any comb natonotPCU OS PC PPR PL

Mounting

Modu es mount n standard NF 90 modu e mount ng unts

Environmental
E ectromagnet ¢/Rad o
Frequency Interference

Amb ent Temperature
Re atve Humdty
Atmospher c Pressure

Vaues are notava abe atthstme

Keep cab net doors c osed Do not use commun cat on equ pment any ¢ oser
than 2 meters (3 2 feet) from the cab net

0°C to +70°C (32°F to 158°F)

0 to 95% up to 55°C {131°F) (non—condens ng)

0 to 45% up to 70°C (1589F) (non—condens nq)

Sea eve to3km (186 m es)

Certification

A modu es have been CSA cert f ed for use as process contro equ pment n
an ord nary (non hazardous) env ronment

FormNo C E96 R50ALtho nUS A 590

Spec f cat ons Sub ect to Change W thout Notice

For a comp ete st of censees representatves and
aff ates n over 50 countr es wor dw de contact

Bailey Controls Company

29801 Euc d Avenue + Wk fle Oho 44002 US A - 216 585 B500
Teex 980621 » Teefar 216} 585 8756 or (216) 9§33 4609
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