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~ APPARATUS FOR PROVIDING ACCESS TO
FIELD DEVICES IN A DISTRIBUTED CONTROL SYSTEM

BACKGR F N
This invention relates to accessing field devices in a
distributed control system. Specifically, this invention relates to accessing

such field devices remotely using wireless transceivers, accessing functions

of the field devices that may not be accessible by the controller of the
distributed control system and providing redundant wireless access to such
field devices remotely using wireless transceivers.

In a typical industrial plant, a distributed control system
(DCS) is used to control many of the industrial processes performed at the
plant. Typically, the plant has a centralized control room having a computer
system with user I/0, disc I/O, and other péripherals as are known in the
computing art. Coupled to the computing system is a controller and a
process I/0 subsystem.

| The process 1/0 subsystem includes a plurality of I/O ports

which are connected to various field devices throughout the plant. Field
devices known in the control art include various types of analytical
equipment, silicon pressure sensoi's, capacitive pressure sensors, resistive
temperature detectors, thermocouples, strain gauges, limit switches, on/off
switches, flow transmitters, pressure transmitters, capacitance level switches,
weigh scales, transducers, valve positioners, valve controllers, actuators,
solenoids, and indicator lights. As used herein, the term "field device”
encompasses these devices, as well as any other device that performs a
function in a distributed control system and is known in the control art.

Traditionally, analog field devices have been connected to the
control room by two-wire twisted pair current loops, with each device
connected to the control room by a single two-wire twisted pair. Analog
field devices are capable of responding to or transmitting an electrical signal
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the pair and a current of 4-20 milliamps running through the loop. An
analog field device that transmits a signal to the control room modulates the
current running through the current loop, with the current proportional to the
sensed process variable. On the other hand, an analog field device that
performs an action under control of the control room is controlled by the
magnitude of the current through the loop, which is modulated by the I/O
port of the process I/O system, which in turn is controlled by the controller.
Traditional two-wire analog devices having active electronics can also
receive up to 40 milliwatts of power from the loop. Analog field devices
requiring more power are typically connected to the control room using four

wires, with two of the wires delivering power to the device. Such devices

are known in the art as four-wire devices and are not power limited, as are |

~ two-wire devices.

In contrast, traditional discrete field devices transmit or
respond to a binary signal. Typically, discrete field devices operate with a
24 volt signal (either AC or DC), a:110 or-240 volt AC signal, or a 5 volt
DC signal. Of course, a discrete device may be designed. to operate in
accordance with any electrical specification required by a particular control
environment. A discrete input field device is simply a switch which either
-make§ or breaks the connection to the control room, while a discrete output

fielddevicewilltakeanactionbasedon_thepresjenceorabsencéofasignal '

from the control room. : . _ |
Historically, most traditional field devices have had either a
single input or a single output that was directly related to the primary

- function performed by the field device. For example, the only function

implemented by a traditional analog resistive temperature sensor is to
transmit a temperature by modulating the current flowing through the two-
wire twisted pair, while the only function implemented by a traditional
analog valve positioner is to position a valve between an open and closed
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presence of an aClsgleclﬁor basJI‘ﬁe i-ﬂ?ﬁ'} system uses the magnitude of the current in the
current loop to sense a process variable (as in the traditional system), but
also superimposes a digital carrier signal upon the current loop signal. The
10  carrier signal is relatively slow, and can provide updates of a secondary
process variable at a rate of approximately 2-3 updates per second.
Generallj, the digital carrier signal is used to send secondary and diagnostic
information and is not used to realize the primary control function of the
field device. Exainples of information provided over the carrier signal
15  include secondary process variables, diagnostic information (including sensor
diagnostics, device diagnostics, wiring diagnosﬁcs, and process diagnostics),
operating temperatures, tempe’rature of the sensor, calibration information,
device ID numbers, materials of wns&ucﬁon, configuration or programming
information, etc. Accordingly, a single hybrid field device may have a
20  variety of input and output variables and may implement a variety of
functions.

HART is an industry standard nonproprietary system.
However, it is relatively slow. Other companies in the industry have

“developed proprietary digital transmission schemes which are faster, but
25  these schemes are generally not used by or available to competitors.

More recently, a newer control protocol has been defined by
the Instrument Society of America (ISA). The new protocol is generally
referred to as Fieldbus, and is specifically referred to as SPS0, which is an
acronym for Standards and Practice Subcommittee 50. The Fieldbus

30 protocol defines two subprotoools. An H1 Fieldbus network transmits data
at a rate up to 31.25 kilobits per second and provides power to field devices
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technologies together into a single distributed control system. For example,
newer devices will be coupled to an existing distributed control system. In
10  these situations, the signals coming from the control room may expect ‘
traditional analog or hybrid technologies, but the field devices may be
coupled to an H1 or H2 Fieldbus network. Conversely, the control room of
the industrial plant may be renovated, with the inputs and outputs to the
control room comprising a modern H1 or H2 field bus, and the individual -
15 = signals running to some older analog and hybrid field devices, and newer
Fieldbus based field devices.

In addition to the challenge of integrating various technologles
into a single distributed control system, newer field devices will have
maintenance modes and enhanced functions that are not accessible via an

20  older control system. In addition, even when all components of a distributed
control system adhere to the same standard (such as the Fieldbus standard),
one manufacturer’s control room equipment may not be able to access the
secondary - functions or secondary - information provided by another
manufacturer’s field devices. -

The present invention provides an apparatus for providing
non-redundant secondary access to field devices in a distributed control
system having a control room for providing primary access to the field
devices; thereby enabling secondary access of all information and functions

-30  available in field devices.
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- In a first embodiment of the invention, each field device is

provided with a wireless port and can be accessed by a wireless handheld

unit or a wireless terminal. In one configuration of this embodiment, the

wireless port is powered by the control network to which the field device is
10  connected. '

In a second embodiment of the invention, a field module
having a wireless port is connected to an existing control network. The field
module provides access from a wireless handheld unit or a wireless terminal
(which may be in the control room) to all field devices connected to the

15  control network. In one configuration of this embodiment, the field module
is powered by the control network to which it is connected.

In a third embodiment of the invention, the distributed control
system is provided with a bridge that connects a distribution network in the
distributed control system to one or more control networks, wherein the

20  control networks are coupled to field devices. The bridge also includes a
wireless port that provides access from a wireless handheld unit or a wireless
terminal (which may be in the control room) to all field devices connected
to the control networks.

In a fourth embodiment of the present invention, a
25  bridge/converter is connected to two-wire twisted pair analog wires coming
. from an older control room designed to control analog field devices, and
‘couples the older control room to newer network-based field devices. In one
configuration of this embodiment, the bridge/converter includes a hard-wired
port that is coupled to a terminal. The terminal, which may be placed in the

30  control room, provides the operators of the control system with access to all

- functions and secondary information of the newer network-based field
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Figure 2B is a diagram of industrial plant having two
- distributed control systems and shows three embodiments of the present
.invention. '
Figure 3 is a diagram of an industrial plant having an older .
15  analog distributed control system that has been retrofitted with newer
network-based field devices and shows an embodiment of the present

invention.

Figure 1 is a block- dxagmm of a prior art distributed control
20  system (DCS) 10. DCS 10 is comprised of control room 12, controller 14,.
discrete/analog I/O unit 16, H2-to-H1 bridge 18, and a variety of field
- devices represented by solenoid 24, switches 26 and 54, valve positioners
28, 46, and 52, transmitters 30, 34, and 44, process analyzers 36 and 50.
These devices represent any type of field device known in the control art,
25  Also shown in Figure 1 are handheld units 38 and 39, which are capable of
accessing information in a hybrid or Fieldbus-based field device via a
physical wire connection, and a local operator/user station 40, which is
capable of issuing and receiving control room-type commands to and from

' the field device to which it is connected via a physical wire connection.
30 - Control room 12 includes computers, user /O, various forms
of data storage devices, and other computing devices known in the art.
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device connected to an individual channel of unit 16 by a single pair of wires
(and possibly two additional power wires in the case of a traditional four-
wire field device). For example, solenoid 24 is coupled via two-wire twisted
pair 42 to channel 43 of unit 16.

15 For a traditional analog or discrete field device, the only
communication with the device occurs by modulating or switching the
current running through the two-wire twisted pair, with the magnitude of the
current representing a measured process variable (as in the case of the
transmitter), or an action requested by controller 14 (as in the case of a

20  valve positioner or solenoid). Traditional analog devices have a frequency
response limited to approximately 10 Hz and receive power from the two-
wire twisted pair.

Hybrid analog/digital devices operate in a manner similar to
traditional analog devices, but also allow digital communication of secondary

25 information by superimposing a digital carrier signal on the modulated
current carried by the two-wire twisted pair. One such hybrid analog/digital
system is known in the control art as Highway Addressable Remote
Transducer (HART) and transmits data in a tﬁanne_r similar to a conventional
computer modem adhering to the Bell 202 specification. Generally, the

30 primary function of these devices is still realized by modulating the current
through the loop, while other types of secondary information, such as
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sol vent Y16 d field devices, wherein all information is digitally transmitted to and from
~ each device. ‘While many control system manufacturers have developed
proprietary digital systems, the Standards and Practices Subcommittee 50 of
the Instrument Society of America has developed and specified an
architecture known in the art as Fieldbus. The Fieldbus specification
15  includes two types of networks, a lower speed network referred to as H1 and
a higher speed network referred to as H2. Both networks can support
multiple connections toa single network bus, in contrast to traditional analog

connections, which only support one device per -two-wire twisted pair.
While the present invention is described herein with reference to a Fieldbus
20  network-based control system, in other embodiments the present invention
-may be employed in any distributed control system having network-based
field devices. i
A Fieldbus H2 network can transmit data at a rate up to 2.5
megabits per second. In addition, an H2 network is redundant, with two sets
25  of physical wire media comprising the network. Should the primary wire
media fail, the secondary wire media is automatically used by the DCS.
Because of the high capacity and redundancy of H2 Fieldbus networks, H2
Fieldbus networks are beginning to be used as a distribution network that
connect the_controller to various distribution units in the DCS. However,
30 traditional distribution networks are proprietary networks using either
parallel or serial communication. ' '
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discrete/analog 1/0 unit 16. In other configurations known in the art, unit
16 and bridge 18 may be coupled to a common distribution network. As

5  previously discussed, discrete/analog I/O unit 16 includes discrete channels,
with each channel coupled to a single device.

H2-to-H1 bridge links the data carried by proprietary
distribution network 22 to H1 Fieldbus control networks 45 and 47. HI1
Fieldbus control network 45 is coupled to transmitters 44, vélve positioner

10 46, and relay 48, and H1 Fieldbus 47 is coupled to process analyzer 50,
valve positioner 52, and solenoid 54. While an H1 Fieldbus network is not
redundant, and has a. lower data transmission rate of approximately 31.25
kilobits per second, it is capable of providing power to the devices to which
it is coupled, while an H2 Fieldbus network does not. For the above

15  reasons, the H1 Fieldbus network is ideal for providing final connections to
individual field devices, while the H2 Fieldbus network is ideal for
distributing control signais throughout the physical plant in which the DCS
is installed.

More recently, field devices have been provided with

20  microprocessors and additional functionality. Such "smart" field devices are
capable of monitoring a plurality 6f process variables, performing a variety
of control functions, performing comprehensive diagnostics, and providing
a wide array of various types of status information. The Fieldbus
specification specifies a variety of functions that may be supported by

25  various Fieldbus field devices. In addition, many manufacturers have
provided secondary functions beyond those specified in the Fieldbus
specification. While Fieldbus field devices manufactured by different
1nanuﬁmunen§anaconumﬁbkato the extent that only Fieldbus specified
fhncﬁonsanaaaxmﬂxLtheyan:notoonqnﬁbkrwﬁhxeqxxﬂﬂ:ﬂu:&xommuy

30 functions. For example, a Fieldbus controller manufactured 'by company A
will generally not be able to access the secondary functions provided by a
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and will retrofit the installation with newer Fieldbus field devices. In such
an installation, the control room will not even be able to access the R
10  standardized Fieldbus functions provided by the various devices. ‘
Accordingly, a need exists to access the secondary functions provided by
‘various manufacturers, as well as standardized Fieldbus functions when a
Fieldbus based device is connected to an older distributed control system.
Figure 2 is a diagram of an industrial plant having two
15  distributed control systems. DCS 56 is comprised of control room 60,
controller 62, bus 64, field device 66, valve positioner 68, transmitter 70,
process analyzer 72, H1 Fieldbus control network 74, transmitter 76, valve
positioner 78_, solenoid 80, field module 82, and H1 Fieldbus control
network 84. DCS 58 is comprised of control room 86, controller 88, bus
20 90, H2 Fieldbus distribution network 94, H2-to-H1 bridge 92, transmitters
96 and 100, valve positioner 98, and H1 Fieldbus control network 102.
Buses 64 and 90 are normally propriétary digital communication networks,
or open communication networks employing a proprietary protocol. Also
- shown in Figure 2 is terminal 104 and handheld control unit 110. Terminal
25 104 is coupled to wireless link module 106, which in turn is connected to
. wireless transceiver 108. Handheld control unit 110 includes wireless
transceiver 112. o |
Two embodiments of tHe_ present invenﬁon are illustrated in
. DCS 56. The first embodiment is illustrated by those field devices coupled
30 to H1 Fieldbus:control network 74. Each field device on control network
74 includes a wireless transceiver. Field device 66 represents any generic
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- 85 30- ably 1 to 5 carbon atonms, such as nethanol, et hanol ,

propanol , isopropyl cohol , .anyl alcqQ- hol, and alcohol and
~aral kyl al cohol s Held Gevi2d B@%MWWEJ&?‘%‘WH" ngﬁgﬁ
L 35 To pmavmﬁp&sime%suﬁélddafwﬁelw #ai3eéver 116, uansnuml d ani c

- acid as possible in the reaction with the al cohal’, the reaction
tenperature and tineludes wireless transceivenh18,iand prpeass enalyzes Jadnelndes wiseless: he

transceiver 120. Each wireless transceiver implements a wireless Fieldbus
5  connection with terminal 104 and handheld unit 110, thereby allowing access
“to secondary functions of each field device not accessible by control room
60, as well as providing a maintenance person with convenient access to
each fiéld device without having to communicate with the control room and
independent of the distributed control system.
10 : The wireless Fieldbus connections described herein are
' implemented'by secondary wireless network ports that are used in addition
to primary network ports that are hardwired to a control room.
Accordingly, a network-based field device may alternately be accessed via
either the hardwired connection to the control room or the wireless Fieldbus
15  connection. In contrast, many prior art network-based field devices are
provided with a redundant hardwired network connection that is used as a
backup if the first connection fails. However, the field device is generally
not alternately accessed by either the first or redundant connections, except
for testing the redundant connection. In addition, typically the redundant
20  connection is also routed to the control room.

Another novel feature of the present invention is that the
wireless Fieldbus port attached to each field device is powered by the
hardwired H1 Fieldbus port attached to each device. Therefore, a customer

. having Fieldbus control equipment from one manufacturer can connect field
25  devices having a wireless Fieldbus port (in accordance with the present
invention) to an existing H1 Fieldbus control network, and can access all the -
functions of the added field devices using a handheld unit having a wireless
Fieldbus link, or a terminal having a wireless Fieldbus link. Since the
wireless Fieldbus link of the field devices is powered by the existing H1
30  Fieldbus control network, no additional wiring is required.
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Q. uﬁfsooéo“h %ghg%len ?’bﬂ?‘ﬂe“g‘?{éﬁ cal necesséry m  of

s irsiesartrhnséeiver nmpowgred by H1 F1eldbus mnmmam 84.

|oerated. Wi i ke, 5 cubod; dini” s "whrthss bris bl b5ty
10 network 84 and handheld unit 110 or terminal 104, and allows unit 110 or

15

20

terminal 104 to access each device coupled to H1 Fieldbus control network
84. Accordingly, field module 82 is ideally suited for use in an existing
environment having a variety of H1 Fieldbus devices from different
manufacturers. Handheld unit 110 and terminal 104 can. easily be

 programmed to access the functions of each device on the control network

to which field module 82 is connected. .

A third embodiment of the present invention is illustrated by
DCS 58. In DCS 58, controller 88 is coupled to H2-to-H1 bridge by H2
Fieldbus . distribution network 94. H2-to-H1 bridge links H2 Fieldbus
distribution network 94 to H1 Fieldbus control network 102. H2-to-H1
bridge also includes a second Fieldbus port connected to wireless transceiver
124, and communicates with a remote device such as handheld unit 110 or
terminal 104. Accordingly, the remote wireless field device can access all

field devices serviced by the H2-to-H1 bridge, such as transmitters 96 and

25

100 and valve positioner 98. In other configurations, it is common for an
H2-to-H1 bridge to service a plurality of H1 Fieldbus control networks, in
which case all field devices connected to all control networks serviced by the

-H2-to-H1 bridge can be accessed remotely.

30

Many industrial plants have a plurality of distributed control
systems. By using: wireless Fieldbus networks, a maintenance person can
walk from DCS to DCS with a single handheld control unit and access field

t



ester is used, hydr ogenol ysis. may be applied in 260 m of anhydrous,

al cohol - f r apolgh£509- to -obtain 6-am nopenicill ani pEfishs/13150
ferm was added dropw se over a period about 105 It is not

~essential that the imnoether 7 mnutes. Cooling was required to prevent
~be formed in two stages fromthe 6-imno- the tenperature of the nixture
ri sing above 60 penicillanic acid ester (e.g. via the imne Oferr]
C. After 45 mnutes' stirring.at about O[err] halide). It is

Coored - " 355 Soulih ¥ pagh OGS aqSince Jhe aakleld couRel 4, etk Be - 10
| ?B?et Prg?h;ﬁgl mm?g%@?ﬂﬁégﬁse&%%@% deﬁé@,%k%&ﬁﬁ{rcﬁ?ggsé%%ms of
the 6 ami nopeni ci hllah¢ funstionsof dévicesrsupplieby differert manufactuders. t he _
ggovgcbﬁe”]omé he reacZ| on '?h)étp%s%né %vgtitgo%catlseodpr% . e%%gragd gnle&ogoilor rise
1,189,022 5  providing redundant wireless access to field devices i a distributed control
system, thereby allowing access to field devices in the event of a failure of
the hard-wired media that connects the field devices to a control room. The
redundant wireless access can be used several ways. First, it can be used
to allow continued operation of a distributed control system in the event of
10  failure of or maintenance on the hard-wired media. However, even if
- continued operation is not desired, redundant wireless access may still be
valuable for monitoring process variables and performing control actions,
such as those required to shut down a process. For example, consider a
distributed control system that is subjected to some sort of mishap, such as
15  an explosion. The explosion, mziy vary well render the hard-wired media
connecting field devices to the control room inoperable. Using the
redundant wireless access provided by the present invention, a control room
operator will still be able to access field device to perform an orderly shut-
down of the distributed control system. The operator may observe critical
20  temperatures and pressures, and adjust or close valves and other devices to
complete the shut down. By having redundant wireless access to the field
devices, the operator may be able to effect a shutdown in such a way as to
minimize losses. '
Figure 2B is a diagram of an industrial plant having two
25  distributed control systems similar to Figure 2A and wherein the same
components have the same reference numerals. DCS 56 in Figure 2B is
- comprised of control room 60 (which now includes terminal 104 coupled to
wireless link module 106, which in turn is connected to wireless transceiver
108), controller 62, bus 64, field device 66, etc., as described for Figure
30 2A. DCS 58 is comprised of control room 86 (which now includes terminal
103 coupled to wireless link module 107, which in tumn is connected to



After a reaction tinme of 120 mnutes, 40 tity over a period of 3

m nut es mai nder m of distilled water were ad over a
peri od gf&QﬁWg%f) while the tenperature 65 reaction %ﬁg‘{ﬂus?gigg% the pH .,
was brought to was maintained at about O[err] C. After another 2.0 .
with the aid of 6 N ani nonium hydroxide. 20 mnutes -stirring at O[err]
C, the reaction 5 After 3 hours' standrlffg at about 50 C, the m xture was
added with stirring to a solution pH was adjusted to 4.0 again, with
the aid of 33 g of sodiumacetate trihydrate in 100 ,of 6 N ammoni um
hydr oxi de.  Thwineless transceiver 109)¢ contmoller 88} bis 905 etcns 3stdeseribedforHigure

nor ni ng, the c&&fstal_ lized 6-am nopenicillanic justed from3.8 to 3.95

with 6 N NaCH ter acid was separated fromthe m xture, which 19

hours standing at about i émbedimentsofielthivention of Figupe2B afé ilusated t he
i ce- box. The crystals tate was drawn off, washed and dried to ob-

wer e washed ‘wi ithD(E8/,56an Theofitst emhadiment is: Mlustrated bygthose fjeld devices

6- am nopengci | h Co ACH Vi | 84, Al ( _ of

6- am nopen#- %%5 t ﬂaﬁﬁ@ﬁ&?@‘%ﬁ%@?s ,%ﬁ%%%ﬂmpci | I ani c
acid, (a yi el dnetivofle. 74" finclvides 04 dvin¢lessl transeeivet.i | Eaclp wirelessdtranseeivef '
6- am nopeni - to a mcrobiological estimation, the nother, cillanic acid

and 1.4% of pelmplements asredundant,wireless Hieldbus.conngetion, with, tegminal 104y, o peni -
cillanic aci d. serepy allowing redundant wireless access to each field device from control
room 60. ' _

10 " A second embodiment of the invention of Figure 2B is |
illustrated by the devices connected to H1 Fieldbus control ‘network 84.
Transmitter 76, valve positioner 78, and solenoid 80 are each coupled to
control network 84. Also coupled to control network 84 is field module 82,
which includes a wireless transceiver 122 powered by H1 Fieldbus control

15  network 84. Field module 82, in essence, forms a wireless bridge between
control network 84 and terminal 104 in control room 56, and allows terminal
104 to access each device coupled to H1 Fieldbus control network 84.
Accordingly, field module 82 is ideally suited for providing redundant
wireless access in an existing environment having a variety of H1 Fieldbus

20  devices from different manufacturers. ' '

A third embodiment of the invention of Figure 2B is
illustrated by DCS 58. In DCS 58, controller 88 is coupled to H2-to-H1
bridge by H2 Fieldbus distribution network 94, H2-to-H1 bridge links H2

- Fieldbus distribution network 94 to H1 Fieldbus control network 102. H2-

25  to-H1 bridge also includes a second Fieldbus port connected to wireless

* transceiver 124, and communicates with a remote device such as terminal
103. Accordingly, terminal 103 in control room 86 can access all field
devices serviced by the H2-to-H1 bridge, such as transmitters 96 and 100
and valve positioner 98. _

30 " Figure 3 shows an embodiment of the present invention
adapted for use in older distributed control systems that have been retrofitted



EXANPLE IV EXAMPLE |V 14. 88 g of

the potassiyglegfisdes of penicillin -14.88 g of the pot assipmpssxabiseof *
penicillin G suspended in 140 ml of pure chloroform 80 G suspended

in 140 mM of chloroform were was converted with 64 nml of
trinmethylchloro- 20 converted with 6.9 ni ig trinmethyl chl orosil ane
silane into the trinmethylsilyl ester, cover &a”° into the trinethylsilyl
ester, (reaction tine 92 period of 75 mnutes at. 23 to 25[err] 0.
After mnutes at 23 to 25 0 C). 13. this, 13.2 m of
pyridine were addwith newer Fisldbus field d@&ﬂ%r @Cﬁd&dﬂﬁ@deﬁaﬁ@nmmilﬁ,e was

Ofert] og or [Sppllsid0, bl 135 ilfessRaBE 110 fnit 134, briadiiCosilibf1ag,
[err] in 185 25 mbllev;)mmiemsﬁemﬁ@edewrs 1B8udi 140, eéleﬁhaslm and p§2,pure

chl or of orm was added dropw se, m.nutes _and the tenperature rose
to during whi ch tzmmﬂ é%@ndé‘f&ogvévnoss{lm]méand 150, handheld wnit }j4,er 33

mnutes stirriq %ﬂl# After 32 minutes stirring at O[err] C
and and cool ing } err] C, 100 nml of absolute cooling again to
23[err] C, 100 m of n-pro- DES 126 reprisémtsodn wider didttibaitedl eontrolpaystad of
about panol were added After _.a reaction tinme of 3 4 m nuytes during

whi ch the tenperatqgflgn?q)&" “%Y‘%ma aitdlw,apalgg disczets and nﬂZﬁeld

LS, O RS W b OF SR STE TP donc g
was and the pH 18sreprgsents mxbmpon&:@&hawdreqarﬁof an older existing mstallanon
" 10  Everything below dotted line 158 (and terminal 156) represent newer
Fieldbus components that have been added to the installation.
| Bridge/converter 136 interfaces the older portion of DCS 126
(above dotted line 158) to the Fieldbus devices. Bridge/converter 136
includes a plurality of process I/O channels (such as channel 160) that are
15  coupled to corresponding process I/O channels of discrete/analog I/0 unit
134 (such as channel 162) by two-wire twisted pairs (such as two-wire
twisted pair 164). Bridge/converter 136 converts the analog, discrete,
and/or hybrid information provided by discrete/analog 1/0 unit 134 into
digital information that is transmitted to devices on H1 Fieldbus networks
20 138 and 140, and converts the digital information received from devices on
networks 138 and 140 into analog, discrete, and/or hybrid information
required by discrete/analog I/0 unit 134.
From the viewpoint of control room 128, the Fieldbus field
devices appear as traditional analog/discrete and hybrid field -devices.
- 25 Accordingly, control room 128 cannot access any of the secondary functions
provided by the Fieldbus field devices. To access these functions,
bridge/converter 136 is provided with an active hard-wired Fieldbus port 166
and wireless Fieldbus port 168.
Hard-wired Fieldbus port 166 is connected to Fieldbus
30 network 170, which in turn is connected to terminal 156. In one
embodiment, terminal 156 is located within control room 128, and provides



added to 40 mM of distilled water and the hours standing at 40 C the

6-am n 5 pH was adjusted i mediately to 4.0 ’ﬁﬁfz‘ cillFanic -
-acid Odve\lgsﬁls%%grated fromthe nother 35 of 6 N NaCH. mer 81 ours' .
storage at |iquor, washed and dried to obt ain 2.58 g of about [err] C,
the precipitate was separated from m nopenicillanic acid, (yield
29.8% . After t he nother |iquor, vvasﬂdvmth cold 60% vvorking-upthe
not her |iquor was still found and 100% met hanol and dri ed to obtain
4.52 to contain 4.9%_ _.of 6-am nopenicillanic acid g

6- ani nopeni ci |opaﬁt<zrsautmn(tb¢ £pRiro) ropm W“Hrﬂf“@ﬁsé%albﬂ‘eb@ﬂﬁt}?‘ﬁéhﬁml in 4];)
R e e g
6-am nopeni ci Iebmnngcenumlrooﬁcunnpbnegtst cPort 166115 notianredimdant pert, ratlest er of
or epar od 1 r omit 18 8eeoRdERy BATE b prEaehIhe “ers&?xéo%gné scsssg ozl o ord ding
;ga?ygrgm %o :f)l}}?ﬁf’h %ﬁgﬁ‘c‘#%ﬁé&# s ﬁél' cﬁ or osH%ne I'n 40 m of
pure chl oro- room|[ mpeﬂatm‘almags aimtuateiydamssm oEnldbgsabu;d device viarm (to
O e el 1 S o LA ¥ el e o s
e ot ot ] e ot s
Figure 3, a redundant port would not be oouple_d_to the control room.
10 _ - Fieldbus port 168 is connected to wireless transceiver 172, '
thereby forming a wireless Fieldbus network similar to the wireless Fieldbus
networks shown in Figure 2. Handheld unit 154 has wireless transceiver
174, and communicates with Fieldbus devices 142 - 152 via wireless
transceiver 172, which is connected to wireless port 168 of bridge/converter
15  136. In addition to handheld unit 154, a terminal having a wireless link
(such as terminal 104 and wireless link 106 in Figure 2) may be used to
communicate with the field devices coupled to bridge/converter 136.
- The present invention provides an apparatus for providing
secondary. access to field devices in a distributed control system having a
20  control room for providing primary access to the field devices. In a modern
distributed control system having Fieldbus devices coupled to a Fieldbus
control room, the present im?ention provides a wireless link to a remote unit,
such as a handheld device or a terminal having a wireless link, thereby
allowing a maintenance person to access each Fieldbus device in the field via

25  the remote unit. Since a Fieldbus control room from one manufacturer may
not be able to access secondary functions of a Fieldbus device from another -
manufacturer, the handheld unit can also provide a convenient way to access
secondary functions provided by various manufacturers from a single, easily
programmed handheld unit or remote terminal.

30
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ng..drjed 60 .20 m putes at, a tenperature of Jerr].C
- Figlobis cRAS FoarT A PEssgR) igventionBReT e A Fedndapt

i on

.7% of the potassiumsalt. of penicillin tine of 32 minutes at *
. (YW@ 9612903, G were convented, in 50 m of pur @ANYPEIN0 55
-20[err] ©, upon which formto which 9.2 m of
100 m of n-butanol was added. The m xture -  added,

err]C
nut es

nual

&ontrol systema s

and

@ c A

i 23 150 u% 18 : il - .
gang %glﬂﬁrﬁ%@)’}g a-pl)-yrl - % gﬁ%’em. g@o gifs dgtg@ n(s)%nér%llligﬁulggni c
~di ne allaws tabeess 4ol field devices in lthe eend of faiture wawther inavajlability
benzyl penicillin e e Hasd-wired media that couples the control room to field devices, which

is the primary way of accessing the control devices.

In one embodiment, each Fieldbus-based device is provided
with its own secondary wireless H1 or H2 Fieldbus port that is powered by
the H1 Fieldbus control network. This embodiment provides maximum
flexibility because no modification of the distributed control system is
required, and is ideally suited for new devices that are to be added to an

- existing Fieldbus installation. As soon as the H1 Fieldbus device is

connected to the existing H1 Fieldbus control network, the device can be
accessed via the wireless handheld unit or the wireless terminal.

In another embodiment of the invention, a field module is
connected to an existing Fieldbus control network. The field module has a

wireless H1 or H2 Fieldbus port that is powered by the H1 Fieldbus control

network, and provides access from the wireless handheld unit or the wireless
terminal to all Fieldbus devices connected to the control network. This
embodiment is ideally suited for distributed control systems that already have
Fieldbus devices. 3

In yet another embodiment of the present invention, the
distributed control system is provided with an H2-to-H1 bridge having one
or more H1 control networks coupled to Fieldbus devices, a hard-wired H2
port coupled to a controller, and a wireless H2 or H1 Fieldbus port. The

wireless Fieldbus port allows a wireless handheld unit or a wireless terminal

to access all Fieldbus devices on all H1 control networks serviced by the H2-
to-H1 bridge.



5 1,189, 022 EXAMPLE VI
one. half of the ethyl acetate sol ution. The yi%f the
proceduMO W12 pl e V, the nixture was subsequent!y hyd®§FEHS ggsi ng
65 trimethylsilyl ester of penicillin G was re- a PdC (10%

catal yst and after hydrogenated using acted with [err] This tineg,
however the ation, the solution was folfd to contain 6- 5 cooled
reaction m xture was reacted further am nopenicillanic acid together

wi th non-con- with 125 nm of anyl al cohol i nstead of n- verted

" benzuyl ester. In a fourth embodiment of the present if@ention, a

bridge/converter :is connected to the two-wire twisted pair analog/discrete
and hybrid wires coming from an older control room, and couples the older
control room to newer Fieldbus devices. In this embodiment, the
5  bridge/converter provides an H1 or H2 Fieldbus port to allow access to
functions of the Fieldbus devices not accessible from the control room. In
‘one configuration, a terminal is connected to the bridge/converter via a hard-
wire Fieldbus network. The terminal, which may be placed in the control
room, provides the operators of the control system with access to all
10  functions of the Fieldbus-based devices. In another configuration (which
may compliment the first configuration), t.h_e.: biidge/converter is provided
with a wﬁehss H1 or H2 Fieldbus pbrt that allows the Fieldbus field devices

to be accessed by a wireless terminal or a wireless handheld unit.
| Although the present invention has been described with
15  reference to preferred embodiments, workers skilled in the art will recognize
_that changes may be made in form and detail without departmg from the

spirit and scope of the invention.



bt:Jt anol . This reaction first EXAMPLE | X
at [err]C (for 148 m “mummluaﬂmm"S[err] C (for 63 mnutes), *
and final | yWO£6/1299310 t¢ 15[ err]* CS 7*44 g of the potassi um RHUSISNIISO

penicillin for 95 m nutes), The product obtained was G were
“suspended in 25 m: of pure nethylene 2.78 g of 6-aminopenicillanic
acid (yield chloride and 1.6 nl of pyriding9and 6.4 m of
. 32.2% . The nother liquor still contained trinethlylchlorosilane were
added to the 5. 4% of 6-am nopenicillanic acid
- suspension. After WMI@SGL%M,QISL'C 1. 9m of 75
- phosphorus oxychlaorrde 1n . of. pure ' EXAVPLE
VI met hylkne chl orldeﬂlstfibntedwdnﬂohsysm cempmsing’5 A suspensi on of
14.88 g of the potassium thetr| IstI ester farnmed an he.tem
salt of benzylpenicillin in % 0°9N genﬁgq &m pﬂMuP@ sogrﬁﬁght
to roomtenperature | ene chlggmtedvaﬁugpwtﬁed in the presence
- (about 26[err] C. At this terrlperature of m
pyridine, witth6 4 m of trap uraluyofmmsk-basedcﬁeldﬁem:slthhencjun@work-t was

irrethylchlorosHane|ntothe tringth ]
~and with continued ester. ﬁ’é"‘!ﬁ‘kﬂ ﬁ%‘ﬂw &é‘gﬁgéo&?‘hgﬂ' @?&W‘{a‘k
~then cooled to [err] and wi th copdrt;nued a solution of 9g of

[err] in 100m of pure stirring; first 25 m of met hanol and subse -
a control network coupled to each primary control network

port of each network-based field device of the
10 - plurality of network-based field devices;

' a controller coupled to the control room, for controlling and
providing primary access to the plurahty of network-
based field devices;

network/controller connection means for connecting the

15 control network to the controller; and
secondary access means for providing non-redundant
secondary access to the plurality of network-based

field devices.

20 2. : 'fhe distributed control system of claim 1 wherein the
secondary access means comprises:

a wireless transceiver coupled to a non-redundant secondary -
port of each of the plurality of network-based field
devices.

25
3. The distributed control system of claim 2 wherein the wireless
transceiver receives power from the control network via the primary control
network port.



gquently a m'xture of 25 m of rret hanol and - 4.0m of pyr| di ne were
added. After 115. de was added to the ester,
all at mmsss?maso

tenperature rose to ‘[er‘r] " * water were added and the pH of the .
m xt ure The reaction m xture was then stirred for a was
adjusted to 7.3. The layers were separ- 20- period of 12 m nutes at
[err] and subse- ated and the nmethyl ene chloride | ayer was
gquently cooled to [err] At this tenpera- further extracted with
S m of distilled water trib s E 0 6 of - )SEl'w.eg'j and 100
According to ahm cr obi ol ogi ca}s estl nac;[olﬂgﬁl ﬁﬁtg?n r?lgt anol iWng a dgﬁeduri ng
whi ch the secondaryaccessumeans cbmpﬂses t hus obt ai ned contai ned 6-
tenperature rose to [err]/ ter openi cil | anj ¢ acid.
40m of distilled water \ﬁeﬁgdam?éﬁ 0"the °°““°P %%s giftldded to
4.0. Afterstanding for ‘mod c&ﬂ “Hlerr], the crystal lized

6- am no- 40 penicillanic e'{%élld cuum fil tered washed and

dried, to 8btain 3.48 g of 6- anﬁnsbnetwork port coupled to the control network;
‘a non-redundant secondary port; and
a wireless transceiver coupled to the non-redundant
- secondary port. -

10 5. The distributed control system of claim 4 wherein the field
module receives power from the control network via the first network port.

6. The distributed control system of claim 1 wherein the
controller is coupled to a distribution network, and the network/controller
15  connection means comprises: | | |
" a bridge for transmitting information from the distribution
network to the control network, the bridge
comprising: ' |
a first port coupled to the distribution network;
-20 a second port coupled to the control network;
a wireless transceiver; and |
a ‘third non-redundant port coupled to the wireless
transceiver.



pen|C|IIan|c acid (y|eI 3 err]) “Fhe-not-her | i quor still
contained 3. 3[err ni c acid.
sol uti on of W94 éf benz ( lf1 benzyl est%ﬁ:T’P#"’@g}ﬁo of

~pure chloroform was cooled ﬁo 20 3.4m of pyridine

+and a solution of 2.25g of phosphorus penta- chloride in
45m of chl orof orm was added. t her et 0219he ni xture was stirred for
120 further at O[err].After 2 hours, 10m of wat er
wer e added and the pH was adj usted to 2.7. The aqueous | ayer was
separated from 7, the chlke cfisttibutedyeonteoldsystem | of tckaimwds wiresdindthe

network/controller connection means comprises:
a discrete/analog 170 unit comprising::
a bus coupled to the controller; and
5 a plurality of discrete/analog I/O channels; and
a bridge/converter comprising:

a plurality of discrete/analog I/O channels coupled to
the plurality of analog I/O channels of the
discrete/analog 1/0O unit;

10 a non-redundant network-based field device access
port for providing access to functions of the
plurality of network-based field devices not
accessible via the controller; and

a control network port coupled to the control network.

15
8. The distributed control system of claim 7 and further
60mprising: : _
a terminal; and
a hard-wired connection between the terminal and the non-
20 ' redundant network-based field device access port of
 the bridge/converter. '
9. _ ~The distributed control system of claim 7 and further
comprising:
25 ' a wireless transceiver coupled to the non-redundant network-

based field device access port of the bridge/converter;
and

a remote access device having a wireless transceiver, for
remotely accessing the pluralify of network-based field

30 devices.



was cooled to -25—b and at this Tenperature 5. A process according to any
of cl ains ' eadded After a reaction 1 to 3, ‘in
whi ch t N¥O 86/12993 am MH 'TH period of 3 hours PCTOBIHI3IS

n- propanol were moxy ylpen|C|I|n .. - added quickly (over .
about 4 m nutes) under 6. A process according to any of clains 5
vigorous stirring but in such a way that2he 1 to 5, in which the
esterified 6-acyl am no- tenmperature did not rise about -20[err].
After penicillanic acid, or salt, is reacted with an a reaction

period of 2 hogps, the r%ﬂish%htecﬁé&dﬁ&l%&it@ﬂdoﬂnﬁrﬁid@:t he correspondi ng
‘mno. S0 a control room for providing primary control of the -
- distributed control ‘system via hard-wired media and
‘having a terminal coupled to a wireless link for
5 - providing redundant wireless access;

a plurality of network-based field devices, with-each network-
based field device having a primary control network
port;

a control network coupled to each primary control network "

10 : port of each network-based field device of the
plurality of network-based field devices;

a controller coupled to the control room, for controlling and
providing primary access to the plurality of network-
based field devices;

15 network/controller connection means for connecting the
control network to the controller; and

secondary access means for providing redundant wireless
access to the plurality of network-based field devices
from the wireless terminal in the control room.

20
11. The distributed control system of claim 1 wherein the
ﬁxomuuyamxssnumﬁsﬁnﬂwrcompﬁﬁs:

a first wireless transceiver configured to provide non-wireless
access to the plurality of network-based devices; and

25 a remote access device having a second wireless transceiver,
for remotely accessing the plurality of networked-
based field devices via the first wireless transceiver.



m xt ure was added tg/}j§,ﬂi,oi—%at—e¢ """ whi | st hali de. stirring and-the
pH was adjusted to 4.0 by 7 cess according to claim 6, in 10 °

. A
neans of aWwW@é/1299Di mm“ﬁ“ﬂmﬂ‘gt and- which the react iPSA/URISB315he
~acid halide is m at 4[err], the 6-am nopeni -
~effected in the presence 6f an acid binding cillanic acid was
separated fromthe nother agent 23- 55

| i quor and washed with 65 ml of 50% cold 8. A process according to
claim6 or 7, met hanol and 70 ml of acetone. After dry- in which

the acid halide i gqphosphor ; 1 | g :

6- am nopeni ci | | anislg’ aci d mgfhegﬁﬁﬁpggd Ebnuloﬁ' syg%?na?ogeghﬁgvilnghgmé%n?‘gnt of
2702 U ngy 9. A speondansacvessomeansocdntprisesti m 6 or 7, (yield 80.1%.
in which the acid halide is phosphorus glxd\() 60 ) .y

. chloride WHAT WE ClaaFapgteterminal configured to provide non-wirelgss acgess

process according to any of clai : : f Svidel e
%ths\ﬁllc% ?,hdéh}e%yno al'i Bviced

preparation of 6-amino- 6 to 9, In e 1s reacted 20
~penicillanic &id or a salt thereof, which com wth in alcohol to form

- the imno ether. prises estegifyi he 4-carboxylic acid group 11.

" A process accordig-to cl ai n‘g negwor; hba%ggﬂeltd (FGVI(’&:CO&‘I%I_ | ami nopeni cil lanic

~acid or a salt which the al Rl ineamdf!ii énitin@aCRo] Eitittion;

thereof, reacting the ester to forman imno taiRing fromi t 5 carbon

~at ons. a primary control network port for providing primary control
access to the network-based field device; and

10 a non-redundant secondary port for providing non-redundant
secondary access to the network-based field device.

14. The network-based field device of claim 13 and further
comprising: ' '
15 a wireless transceiver coupled to the non-redundant secondary
port.
15. = The network-based field device of claim 14 wherein the

wireless transceiver receives power from a connection to the primary control
20  network port. |

16. The network-based field device of claim 13 wherein the

network-based field device implements a set of functions, with a subset of

the set of functions accessible via the non-redundant secondary port and not
25  accessible via the primary control network port. .
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split by hydrolysis. 30 splitting the imo bond of the imno eth

14. A process 4@cordi ng tmﬁeldamoduléfélcprowdmg nmnrbdnmlantmomgd&rlymoﬁesee
4- car boxylic aC| d, .or reparati Oé]q‘&f 6- am no i cillanic aci q‘
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substantially @s
cribed wt
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ﬁ Sli5ho66S com action conditions used to split t
espeC|aI gPerg
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nvx/mch

is an aIkyI_-

cl ai nB

in which the i mno bond

is
er

75

he i m no

nce to any of. the and to reformthe.

free 4-carboxylic acid, arﬁrsEndmdrk;;ort m%comed:tsmarcenﬁol‘ne'twbdt;t ly mld so

to rupture 15. 6-am ni.cill gni or a salt
| act &am bond of the ap?%{%qf"g&“ EWeP‘Eg %vvnenever pr epar ed

as not
[err]-
proces

s 80

2. A WireReSanedtétiouple to ﬂieﬁidﬁ‘-r%duﬁdhn!‘ﬁc@ﬁdarj‘

to any of clains 1 to 14. the 4-carboxyli¢ acid ester is a si

ester.
ester

is atrimethylsilyl ester.
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3. A process @abrding to claim2, in which 40 t
A. A THORNTON & CO.,

18. ~ The field module of clalm 17 wherem the field module
receives power from a oontrol network coupled to the first network port.

19. The field module of claim 17 wherein the field module
facilitates access to a subset of functions implemented by field devices
connected to a control network, and the subset of functions cannot be
accessed by a controller coupled to the control network.

t he

by the
ccordi ng.
|yl

he silyl

|

20. A bridge for transmitting information from a distribution

network to a control network in a distributed control system, the bridge
comprising: . _ | _
a first port that connects to the distribution network;
a second port that connects to the control neﬁavork;
~ a wireless transceiver; and
~a third non-redundant port coupled to the wxreless
* transceiver.

21. The bridge of claim 20 wherein the bridge facilitates access
to a subset of functions implemented by field devices connected to a control
network, and the subset of functions cannot be accessed by a controlier
coupled to the distribution network.



4. A process according toIann/u Chartered Patent

e g, [lJﬂﬂ‘ﬂtﬁ%L?BLﬂ?E??l o e

303/ 306 Hi gh Hol born Lohdon, 1. Printed for Her Majesty's Stationery
O fice by the Courier Press, Leam ngton Spa, 1970. Published by the Patent
O fice, 25, Sout harrpt on Bui I d| ngs, London, V% 2, from which copies may be

obt ai ned. 1, 189, 022
was cooled to -25 C and at th| S tenperature 5. A process according to any
of clains 1229 of PCI M\Mdgemddmtterkbmpnsmgr eacti on 1 to 3 i n which

the 6-acyl am nopenicillanic er| d of 200 - pr opanol
were acid is phenoxynethyl p’em"ﬁl}'ﬁ screte/analoglila channels that conn &t 10

dlscrete/analog- I/O unit, which in turn is connected to
a controller via a bus; _

5 a control network port that connects to a control network,
which in turn is connected to a plurality of network-
based field devices;

a non-redundant network-based field device access port for
providing access to functions of the plurality of

10 : network-based field devices not accessible via the
controller coupled to the plurality of discretélanalog
- 1/O unit.
23. The bridge/converter of claim 22 and further comprising:
15 * a wireless transceiver coupled to the non-redundant network-

based field device access port.



added quickly (o under 6. A process according to any
of cl ains 5 wvigorous_s ut in such a way that the 1 to.5 in

whi ch t WO 26512993 f | “\mmgmﬁhmﬂﬂﬁ tenperature did nggmsgﬂlﬂﬁ?)ut -20
C. After penicill o , 1s reacted with an a reaction -
period of 2 hours, fhe‘reaction acid halide to formthe correspondi ng

i mno 50 m xture was added to 175-26- of water whilst halide.

stirring and the pH was adjusted to 4.0 by 7. A process according to

claim 6, in 10 neans of anmoni um bi carbonate. After stand- which the
reaction with pie acid hqkld%b‘ged control ggmﬂwmﬂrzsgﬁg}urs at 4 C, the
6- am nopeni - effected in the presence of an_acid hinding cillanic
aci d was- separat ed from tahecontyohefoomygfost providing primary control of the

55 | i quor and washed w ﬂrﬂe ol d 8. A process
according to claim 6 or 7, &ghgéwetcﬁanoﬁs and '’70 nl of acetone. After

dry- in which the acid halpldality ohosetkork-baspd nfield deidi:eSIo@lecﬂlﬁel?S g of

6-am nopenicillanic acid was chloride obt ai_ned haV| n 8 ntent of
2702 Unmg 5 9. A process accdmplementinga feayre ey with each netw 857 80.1% .

in which the acid halide is p haVik
chloride. AT Ve oL /TG Agbie nvikg a blimary control network poft,
process according to any aéorttolineswork coupled tb. eathprimaryscontrol mtwork

ti f 6-am no- which th i
preparation o 6amno_ GtOpgdrtlgf eac':hcnettwgrlé-ggng Hg]!dl %v{cg rfa&ted

. plurality of network-based field devices; '
10 - a controller coupled to the control room, for controlling and
providing primary access to the plurality of network-
based field devices, the controller not capable of
accessing a subset of features of the feature set;
network/controller connection means for connecting the
5 control network to the controller; and
subset feature access means for providing access to the subset

of features.

25. The distributed control system of claim 24 wherein the subset
20 feature access means comprises:
a wireless transceiver coupled to a secondary port of each of
the plurality of network-based field devices.



20 pem cillanic acid @ sal t ther eof, which com wth an alcohol to

or
formthe imno ether. J,!l IU I ,lﬂﬂ i fyl ng the 4-carboxylic acid group
11. A proc3¥@96/¢298% di n - of a PCT/US95/13150

~ 6-acyl am nopeni ci | | ani ¢ aci d or a salt” Whl ch the al cohol is an aliphatic

-~ al cohol con- - thereof, ‘reacting the ester to forman imno taining
froml to 5 carbon atons. bond on the-g7-am do nitrogen atom reacting
12. A process according to claim 10 or 25 the resulting conpound to
introduce an -OR 11, in which the reaction with the alcohol is

group on the in nggcarbon at Atrol ﬁ?aimimeﬁtgﬁﬁ%

- pyridine. 70 i's éﬁma ‘%P{'%tr’%ﬂp ofsﬁtrgglﬁé to 12 car b

" process accor di ng featureraccess méans comprises: at ons or an aral kyl group of from
7 to 14 1 to 12, in which th ond qf . the car bo 0 to
forman inino ether, and irﬁﬁsicgh?a“f) 'é‘ﬁ ttobtp rﬁP&Fm T‘a}&rﬁém

splitting the imno bond of the ifbdifle 8bmbfising: 14. A process according to

claim 1 for and reforming the free 4-cai boxylic acid, or the
_preparation of 6-ani nopenicill anlacﬁxast;nd;wdrkport coupledsa|ithe cmamioietwmkd in
- which process the re- or a salt ther i_{bst nt| ally as hereindes-
~action conditions used to split {3 %P cribed wth especi al
. reference to any of the ang wireleSd fhnsckiver &6 e g&ltd or
" Exanpl es. 35 salt, are sufficiently mld so as not to rupture
6-am nopenicillanic acid, or a salt t he [err] -I act am bond of the
product. t%_r eof, Vmel‘inevﬁlstr&u?gfir edtrobly sy&em tam 2§0where1n' the

10  controller is coupled to a distribution network, and the network/controller
connection means comprises:
a bridge for transmitting information from the distribution
network to the control network, the bridge
) comprising:
15 ' afirst port coupled to the distribution network;
a second port coupled to the control network;
a wireless transceiver; and
a third port coupled to the wireless transceiver.
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AB OF THE DISCLOS

_ An apparatus for accessing field devices in a distributed
control system provides non-redundant secondary access to a plurality of
field devices that are controlled by a control room. An apparatus also
provides redundant wireless to access field devices in a distributed control
system having primary access to the field devices provided by hard-wired
media that couples the field devices to the control room. The field devices
are coupled to a Fieldbus control network. In a first embodiment, each field
device is provided with a wireless Fieldbus port that is accessible by a-
wireless handheld unit or wireless terminal. In a second embodiment, each
Fieldbus control network is provided with a field module having a wireless
Fieldbus port that allows all devices connected to the Fieldbus control
network to be accessed by a wireless handheld unit or a wireless terminal.
In a third embodiment, an H2-to-H1 Fieldbus bridge (which may service a
piurality of H1 control networks) is provided with a wireless Fieldbus port
that allows all Fieldbus devices connectedto H1 control networks serviced
by the H2-to-H1 bridge to be access by a wireless handheld unit of a
wireless terminal. In a fourth embodiment, a bridge/converter provides an
interface between older analog control room components and newer Fieldbus
field devices. In one configuration, the bridge/converter includes a hard-
wired Fieldbus port connected to a terminal, which may be in the control
room. In another configuration, the bridge/converter includes a wireless
Fieldbus port that allows a wireless handheld unit or a wireless terminal to |

“access the Fieldbus devices serviced by the bridge/converter. The present

30

invention allows a maintenance person to access Fieldbus field devices while
servicing a device in the field, and allows secondary functions of field
devices (which vary by manufacturer) to be accessed from a single remote

unit. The redundant wireless access provided by the present invention |

allows a control room operator to access field devices in the event of failure

1.
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or o rts .
unavailability of the hard-wired media that provides primary access to th
_ e

- field devices.



