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PCTI US98/ 18928 The invention relates to fluid pressure regulators and nore
particularly, to an inproved fluid pressure regulator having intelligent

el ectroni cyyauihssef tware to enhance performance. BACKGROUND prnkok18928

| NVENTION In general, the four basic elenents of a process control | oop

i ncl ude a process variable to ~o be controlled, a process sensor or neasure
of the process variable's condition, a controller, and a control el enent.
The sensor provi des an..ndi | of the process variable's ¢ o 0
the controller, whi ch]‘”ﬁ"ﬂ@“mg’bmmm&s an indication of the deﬂ“@%\\&mmms
vari able condition, o int."_.The controller conp process
‘'variable's condition to tA¥%Et point and cal cul ates a correcti V€% gnal ,
which it sends to the control elenent to exert an influence on the process
to bring it to the set point condition. The control elenent is the |ast
part of the | oop, and thqum@MnggEﬁhw gq@mol elenment is a
val ve, though it nmay al so conprise a variable speedL rive or a punp, for
exanpl e. A prEhsinventicipreladésad flukd pressufiegulatns ndmoiepanihl 4Bt 4l infpreveddn
that conbi nes the process ~s 20 25 sensor, the controller and the valve
into a sfimgipsessureregatos baving intelligent slestranies andefiyarssioenhance perfemmanse.
control in fluid distributj ' i ess industries, for
exanple, to naintain a despwmgbﬁgiﬁlggmg whi | e providing the
requi ged fluigh ddneil\the fotir badiy el@m%ﬁfs'o?ﬁ'p?o&%&rﬁ?ﬁsﬂg%@dpa prot&§ vhisble to
regul ators fall generally into two nmain categories: direct-operated

r egul at obescomtmbllpd, aprocgse satserorraepsheet afithe pracesg yaabile’sconditiam,ta controller, and a
direct-operated reguylator 11 is.illustrated jn Figure 1. Typical.
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drive or a pump, for example.

A pressure regulator is a simple, self-contained control system that combines the process

15 sensor, the controller and the valve into a single unit. Pressure regulators are widely used for
pressure control in fluid distribution applications and the process industries, for example, to
maintain a desired, reduced outlet pressure while providing the required fluid flow to satisfy a
variable downstream demand. Pressure regulators fall generally into two main categories:
direct-operated regulators and pilot-operated regulators.

20 A typical prior art dircét-opemted regulator 11 is illustrated in Figure 1. Typical
applications for direct-operated regulators include industrial, commercial, and gas service;
instrument air or gas supply; fuel gas to burners; water pressure control; steam service; and tank
blanketing. The direct-operated regulator 11 includes a regulator body 12 which has an inlet 13
and an outlet 14. A fluid flow passage area 15 having a restriction area 16 connects the inlet 13

25 and outlet 14. The restriction area 16 has a throttling element 17, such as a plug, membrane,
vane, sleeve or similar restricting device which, when moved, limits the flow of the fluid (gas or

liquid). An actuator including a sensing element having two sides responds to variations in the
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WD 99/15942 PCT/ US98118928 ° -2 fluid pressure being controlled. Exanples’ -
of sensing el enents include nenbranes, diaphragns or pistons. The )
enbodi ment 4! rated in Figure 1 uses a diaphragm 18 for t ' .
el enent . Cﬁk P%?gggessure is applied to the first side, or c%ﬁ?ﬁ%ﬁﬁéﬁﬁg 19 .
of the sensing elenent via a control line or a passage 20 internal to the
regul ator body 12. If a control line is used for this s purpose, it may be
integral to the regulator body 12 or Iogfted in the adjacent piping. The
second side, or reference side 21 of the“3ensing elenent is typically
referenced to atnosphere. An additional force such as a spring 22 may be
applied to the actuator, which biases the throttling elenent into a
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Figure 2A, and a prior art back pressure pilot operated regulator is
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A pilot-operated regulator is similar in construction to a direct-operated regulator. A

typical prior art pressure reducing pilot operated regulator 23 is illustrated schematically in

25 Figure 2A, and a prior art back pressure pilot operated regulator is illustrated in Figure 2B. The
pilot operated regulator includes all the structural elements of the direct operated regulator with
the addition of the pilot 24 (also called a relay, amplifier, or multiplier). The pilot is an auxiliary

device which amplifies the loading pressure on the regulator actuator to regulate pressure. The
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