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* NOTICE OF APPROVAL G-122
AViS D’ APPROBATION

Ottawa, March 7, 1978

FISHER CONTROLS COMPANY
' PILOT QOPERATED
PRESSURE REGULATORS, TYPE $251C

Apparatus
Maximum Inlet Pressure: as listed in Table No. 1.
Outlet Pressure Range: 2 to 20 psig
Maximum Flow for 0.6 specific :
gravity gas: as listed in Table No. 2.
Main Orifice Diameters, inches: 1/8, 3/16, 1/4, 3/8
Main Orifice Diameters, MM 3.2, 4.5, 6.4, 9.5
Main Body Connections, NPT: ‘ 3/4¢ ¢“, i# 1
Pilot Spring No.: 1B 9860
Pilot Spring Colour Code: Green

Approval is hereby granted for the use of the above named
apparatus in Pressure Factor Measurement installations. This
approval applies only to installations which conform strictly
to Part VIII of the "Departmental Instructions for Inspection
of Gas Meters and Auxiliary Devices" issued by the Legal

Met+troloovy Branch
MEeTrclicegy om=ranci.

The document published by the manufacturer which pertains
to this regulator Type S251C is the Fisher Controls Bulletin
71.2:8251C dated January 1978.

Description

The type S251 regulator is a pilot operated type, (some-
times referred to as pilot loaded type). The pilot senses
the downstream (controlled) pressure via the control line and
uses the upstream pressure to "look-up" the main operating
diaphragm. The operating seguence is detailed in manufacturer's
bulletln number 71.2: SZSlC dated January 1978. A sectional
view of this regulator is shown in figure 1. For further
information, refer to the bulletin abdve. The specifications
and capacities of this regulator are listed in Tables 1 and 2
of this approval

For field test procedure refer to Technical Gas Circular
G75/3.
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Table 1. Specifications
MAX THUN PORT ALLOWABLE INLET TRESSURE RANGE FOR MAINTATNING OUTLET TRESEURL WITH
FOR :
ALLOWABLE DIAMETER 2 1 PERCFN?Aé;Tgé;ir:CS PRESSURL WITHIN
INL ‘ '
PREggukE' 2 paig w15 Paig 10 Feiy )] 15 Paig N20 Peig
Outlet Pressure [(Outlet Pressure |Outlet Pressurs Outlet rressure J[Outlet Pressure
Setting+ Setting+ Setting+ Setting+ Setting+
Paig Inches | mm Poig Fsi Fsi C
' 5| mm Fsig Psig Peig Paig Paig

125 1 r '

1/8 3.2 P 460 Pl_-tqo“"" 15 to 125 20 ro 125 25 ro 125
100. H

3/16 | 4.8 Pytao 10 to 15 to 100 20 to 100 25 to 100

100
60 1/4 6.4 5 to 60 10 to 60| 15 o 60 20 to &0 25 to 60
30 3/8 9.5 5 to 30 10 to 30 15 to 30 20 o 30 25 to 30
* Accuracy applies to sbsolute outlet pressure ;;;‘ B absolute

-+
For best performance,
nidumy

g s
hi&hlr
sutlet

pressure secting plus the 2 psi

the actual inlet pressure at which the outlet
pressure setting is made.
than the maximum allowable inlef pressure for the port diameter involved nor lower than the

minimm pregsure drop.

TeREL €rap.

ocutiet presgure setting should be wmade usi n inl
between the highest and lowest expected inlet pressure. "6 47 Inler pressure that is

Varlations must not be

Typical Regulating Cap

acities for Both Body Sizes

PORT DIAMETER | INLET CAPACITIES ™ WIDE-OPEN
PRESSURE Palg 4 S Palg LU Paig 15 Paig 24 Vsig C_ FOR
Taches | wn | Paig . RELIEP SIZING
) utlet Outlet Outlet Outlet Outlet
Ectung*’ Serting™ Secting™ Secting™ Setting +
5 200 - - -— -
10 375 215 - - -
15 440 375 300 - -—
20 520 500 480 350 —
1/8 3.2 %00 o0 T30 250 LT
a0 6§60 660 660 625 565 . 13,8
40 810 810 810 810 810
60 1100 1100 1100 1160 1100
1400 1300 1400 | 1400 1250
100 1600 1600 1600 1600 1600
125 2000 2000 2000 2000 2000
3 500 - - == -—
10 700 550 - - -
15 850 800 610 - =
20 1000 1000 1.1] 700 -
24 1150 1150 1100 980 750
3/16 4.5[ 30 1300 1300 1360 1260 T30 28
40 1700 1700 1700 1700 1600
60 2400 2400 2400 2400 2400
80 2800 2800 2800 2800 2800
100 3400 3400 3400 3400 3400
T ©20 pus — o p——
10 1200 900 - - -
15 1400 1300 1600 - -
1/4 6.4 20 1300 1600 1400 1000 - 49
25 2000 1900 1800 1500 1000
30 2200 2200 2100 1900 1800
40 2600 2600 2600 2600 2500
60 3400 3400 3400 3400 3400
5 730 - - - -
10 1700 1300 - - -—
/8 9,5 15 2000 1800 1400 - . 84
7300 7200 1400 1600 -
25 2800 2700 2600 2200 1800
30 400 3400 3100 2800 2500
% In scfn of 0.6 specific gravity natural gas capacitles
are based on + 1 percent deviation in absolute pressure
(psia)
. +Hadc at a flow of 65 scfh for .each inlet pressure.




Figure ', Construction Features

Approval Granted to: Fisher Controls Company
of Canada Limited
Woodstock, Ontario

D. L. Smith, P. Eng.,
Chief, Electricity and Gas Division

Metrology Branch
Ref: 6635-F206-5
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The Type S5251C is an accurate, pilcot-operated pressure-reducing regulator,
ideal for service applications involving pressure-factor measurement (fixed-

Fontmam LidTTdinas)
LalClUl ULlLLAliE)

Features

Ideal for Pressure-Factor Measurement
Applications —-— High accuracy and low
droop variations over broad flow ranges
and inlet pressure variations; pilot
action provides accurate pressure con-
trol at full valve disc travel, resulting
in higher capacity than could be obtained
without pilot.

Rapid Response to Varying Demand Changes

- Arcommeodares 12TQD ranid increases or

ALbuillllbualss Lol LaApLd LilnoTaSTo

decreases in demand w1thout requiring
relief to atmosphere.

No Atmospheric Bleed of Gas -~ Main regu—
lafﬁf lDanng pressure trom pllOC DLEEGS
downstream through pilet bleed hole and

downstream registration hole; there is no

bleed when regulator disc is closed.

Ease of Installation -- Internal registra-

tion in main valve body means no down-

stream control line required. Figure 1. Extericr of
Type S251C Regulator

Simplicity of Adjustment -- Only ocne

pilot control spring required for entire
range of outlet pressures.

Possibility of Damage to Internal Components Minimized -- Limjited-
capacity differential relief valve, located in pilot, opens when

necessary to relieve excessive dlfterential pressure across main
regulator diaphragm.

Protection from Se¢lid Impurities -- Fine-mesh screen in pilot inlet
connection limits entry of rust, scale, and other solid impurities
into flow stream.

Factory-Piped Pilot Supply -~ Supply pressure to pilot is supplied
from inlet side of main regulator bedy through tubing furnished
with regulator.

Tamper-Fesistant Adjustment -- Adjusting screw is drilled fer instal-
lation of sealing wire to discourage or detect unauthorized adjust-
ment of outlet pressure setting.

-
(@)
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BODY SIZES AND
END CONKECTION
STYLE

MAXTMUM ALLOWAB%F
INLET PRESSURES
MINIMUM PRESSURE
DRCP REQUIRED FOR
FULL STROKE

OUTLET PRESSURE
RANGE

OUTLET PRESSURE
ACCURACY

PORT DIAMETERS

TYPICAL
T

REGULATING
CAPACITIES

1ES

FLOW COEFFICIENTS

Specifications1

Pilot-operated regulator with angle-stvle main
regulator body

Sizes: B 3/4-inch inlet and l-inch outlet or
B l-inch inlet and outlet

Frnd Connection Style: NPT screwed

See table 1

2 to 20 psig (14 to 14O kPa)

1 percent of absolute outlet pressure settin.g3
(psia or bar absolute) when inlet pressure is
held within allowable wvariations shown in table
1l; droop does not exceed 1 percent of absolute
pressure setting for flow rates shown in table 2

25 psig (170 kPa)

See table 1

See table 2

See table 2

TYPLCAL PERFORMANCE See figures 3 and 4

CURVES

l- l kPa = 0.01 ba-rt

2. Also see "Overpressure Protection' section,

3+ Atmospheric pressure changes occuring after the outlet pressure setting
is made will change the absolute outlet pressure (psia or bar absolute).
Therefore, to express the 1 percent accuracy in pounds per square inch or
bar, use the absolute outlet pressure existing when the setting is made.
Add the gauge outlet pressure (psig or bar) to the atmospheric pressure
existing when the setting is made. Multiply the sum by 0.0l to determine
5



CONSTRUCTION

BLAMYTAT 4T O

Al DINLALD

TEMPERATURE
CAPABILITIES

DOWNSTREAM
PRESSURE
REGISTRATION

PILOT INLET
SCREEN SIZE

PILOT BREATHER VENT

APPROXIMATE

WEIGHT

PTTN
L4 dwd
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Main Regulator

Body, Spring Case, and Diap é
Valve Disc and Holder: Nitrile and aluminum
Diaphragm: Nylon fabric coated with nitrile

Seat Ring, Pusher Post and Valve Stem: Aluminum
Spring: Stainless steel

Lower Spring Seat and Cleosing Cap: Zinc

Closing Cap Gasket : Neoprene

Other Metal Diaphragm Stem Assembly Parts: Steel
Pusher Post Cap and Valve Lever: Zinc-plated steel
Pusher Power Seat Pads: UWylon

Tubing and Pipe Nipple: Steel

Tubing Fittings: Brass

Street Elbow: Malleable iron

Pilot
Body and Spring Case: Aluminum
Valve Plug: Brass/nitrile is standard; other materials
available upon request
Diaphragm: Nylon fabric coated with nitrile
Stem Guide: Brass
Control Spring: Cadmium~plated srteel
Valve Spring: Stainless steel
Pusher Post and Valve Spring Seat: Aluminum

Diaphragm Plate, Spring Guide, and Adjusting Screw: Plated

steel

Inlet Screen: Monel
Inlet Screen Body: Brass
Gasket: Asbestos

Spring Seat: Zinc-plated steel

Differential Relief Valve Parts: Aluminum with stainless

steel spring

~-20° to +170°F (-29° to 77°C)

Internal

200-mesh wire

Driiied hole in pilot spring case

4.5 pounds (2 kg)

| A ey v 1 1/A_4mah NPT +an
- aTe UL g 47 STaald SO L Ldp

o

case {with or without closing cap
remote vent line

b, Trademark of International Nickel Co.
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Table 1. Additional Specifications
MAXIMUM FORT ALLOWABLYL IRLET PRESSURL RALUY FOR MAINTAININC OLUTLIT PREISSUKT WITHIN
ALLOWAELE DIAMETIR = 2 bhrbcs Qr SETTINSH
INLET Zopeiy Cl4 kﬁq)—iii- Teip (3¢ ARy Frip (e.cmpﬂ)‘j 15 Feig (100 £PalliIU Tsir (Iv0 aPa)
PRESSURE Outlet Pressure |/ Gutler Frossure |Outjet Pressure Ourlet Pressure Ouillel Pressure
Serringt Setrtinpgs Sertinge ' | Settipg+ Setting+
e - ‘I‘ & pre
Psig l kA | tncies | mom I peig kfa [irsie | kPa | Petg kP || roig | &Pa l|Psig &
i t N = — .
125 | ogeall se 3.2 Plzz.c"* F '*Zuthrl.tﬁCﬂr;ll;’};‘ 15 co 125 (100 €l) 20 0 125 | /90 % |/0s to 125 N0 ¢ 860
i | i gee 11 Fe
’90“ /16 | 4.8 P+ 36" T (i 10 i (15 ou | oo z O g
100 e 1 +30 | P, *2{0 to e gg] 35 to } o] | 20 to 100 25 to 100 [fro4 290
$ X 1 100 “é &40 €92
60 |4 i 174 ) 6. 5 to 60 3¢ e urpl] 10 to 6D;gqéawp[15 to 60 | /0p €l 20 to 60 ive v |22 o 60 Uip & Yo
l ' 1 o Yo
i
30 (240 /e 9,5 5 te 30 :wfczml 10 to 30!6‘?(2- 2/0f 15 te 36 | 100 %o|| 20 to 30 |I¥W o (125 ro 30 ;g b X7}
| i 20 2(0
* Accuracy applies to absclute outlet pressure (psi or kPa abselute}. { APa = 0.0/ bar,
+ For best performance, outlet pressure getting should be made using an inlet pressure that is
midway between. the highest and lowest expected inlet pressure.
had Pl is the actua] inlet pressure at which the outler pressure setting ic made, Variastions must hot be
hifher thaw the maximwm allowable inlel pressure for the port diameter involved nor lower than the
outlet pressure setting plus the 2 psi (/¥ 4AAn differentizl) minioum pressure érop. J

Overpressure Protection

As is the case with most regulators, the Type S251C regulator has an
outlet pressure rating that is lower than the inlet pressure rating.
Overpressure protection is needed if the inlet pressure can exceed

the maximum emergency outlet pressure.

WARNING

Cverpressuring any portion of this equip-
ment may cause leakage, damage to regulator
parts, or personal injurv due to bursting
of pressure~containing parts or explosion
To avoid overpressure,
provide appropriate overpressure protection
that neither the maxi-

of accumulated gas.

device(s) to ensure
mum allowable inlet

pressure given in

table 1 nor the maximum emergency outlet

pressure of 25 psig
exceeded.

(170 kFa) will be

Regulator operation below the maximum allowable inlet pressure and

maximum emergency outlet pressure does not preclude the possibility
of damage from external sources or from debris in the gas line.
Inspect the regulator for damage after anv overpressure condition.
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Principle of Operation

The superior performance of this regulator is due to the amplifying effect

of the pilot and the two-path control system (figure 2). Changes in outlet
pressure act quickly on the main regulator diaphragm to provide fast response
to system changes. Then the pilot amplifies any small system changes to
position the main regulator value disc¢ for precise pressure control.

Inlet pressure is used for the pilot supply pressure. If downstream flow
increases, lowering the reduced pressure below the regulator set point,

pressure under the pilot diaphragm and the main regulator diaphragm decreases.
The pllot opens to supply the required loading pressure increase. The increased
loading pressure from the pilot overcomes the spring force, and the main
regulator valve disc moves farther open, to supply the required flow.

When downstream pressure increases due to lowered demand, greater pressure
is registered beneath the pilot and main diaphragms. The pilot starts to
close, and the excess loading pressure bleeds off to downstream through the
pilot body. With the lower loading pressure, the spring can move the main
regulator disc closer to the seat ring.

Since a main regulator diaphragm differential pressure of less than 2 rpsi
{14 kPa) differential) is sufficient to stroke the main regulator valve disc
fully open, a relief valve is used to keep loading pressure in the main
regulator spring case within acceptable limits. The relief valve opens and
excess loading pressure is dumped into.the downstream svstem when the pilot
output exceeds the downstream pressure by about 5 psi (3% 4FPa differential).
The relief valve, located in the pilot bedy, is nonadjustable.

Under normal flow conditions, the execess loading pressure bleeds through

the pilot restriction hole to the downstream system until the pressures
are equal.

rPARTIAL SECTIONAL

aLE
i ./ OF PILCT (ROTATED
Atmaosenena . [ 90 DEGREES)
oy . ) s
RN AL s oot
ADJUSTING SCREW m—t

v -Oi{FFERENTIAL RELIEF

Brileg tor

Instuiisnan o * VALVE
Limits Driterential
Pruvsure Acmss
o e Many Regulator
Disphragm

Limirs Entry ol

fargn Matenal
FAE-FPED
MLOT SUPPLY
LINE

Figure 2. Construction Features
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Capacity Data

Flow capacities for various inlet pressures and outlet pressure settings
are shown in tzble 2. Capacities are given in standard cubic feet per
hour (scfh) of 0.6 specific gravity natural gas at 60°FT and 14.7 psia.
To convert to equivalent capacities of other gases, multiply the values
shown by the appropriste conver<ion factor: air-0.775: propane-0.628;
butane-0.548; nitrogen-0.789. To convert scfh to cubic meters per hour
at 15°C and 10/.325 £Pa , multiply by the conversion factor of 0.0233.

To determine the wide-open capacity of these regulators (for relief
valve sizing) with the flow coefficients (Cg) given in table 2, use the
appropriate procedure es follows:

1. If the pressure drop 1is such that the critical pressure ratio is
reached (absolute outlet pressure is approximately equal to or less
than one-half the absoclute inlet pressure), use the equation:

Flow = (Absolute Inlet Pressure) (Cg) (1.29)

The flow determined will be in standard cubic feet per hour of 0.6
specific gravity gas. Use the conversion factors above to convert to

equivalent capacities of other gases or to cubic meters per hour {(m”/hr).

2, If the pressure drop is less than critical {(absoiute outlet pressure

is greater than one-half tne absolute inlet pressure), use the Fisher

sizing glide rule or the sizing ncmographs in Fisher Catalog 10 (use C1=

[T T T T T T T T T e T T T T T
PORT DIAMETER: 1/4 IKZH (6,4 ma)
OUTLET PRESSURE SETTING MADE AT:

30 PSIS (210 xfk) INLEY PRESSURE

50 SCFH Al FLaw -

1
] J

y P§{G (Zfo .
kPR IHL E'T'
Sfuﬁik )“ﬂ Ej_ﬁ'{./ﬁ’.

. e ' ! ‘

;Q?o;$“pgap¢ mqo;
ol R N A g

ATR FLOW. FATE (GOFIS) - MELTIFLY BY

KULTIFLY SCFR BY 0©.02B3 IF K' /MR AT

" T T
qupquﬁ,saﬁo:i 22 oAgnzﬁ =
ST : [ g SRR
.29 7O GET FLOW K SCFE CF 0.6 SPECIFIC GRAVITY NATURAL GAS. THEW =

1
|
1

/3% AND 161, 325 & 15 DESIRED.
1 f

e

Ll L L T

L

Figure 3. Typical Performance Curve at 20 Paig (14045} Cutlet Pressure Setting

35).
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Table 2. Typilcal Regulacing Capacttfes for Both Bady Sizes
PORT DIAMETER | LNLET CAPACTITILS ™ WIDE-OPEN
PRESSURE T Paig SRR Ld Psip 15 Psig AU gy ., YOR
Tnches | mm | Folg | kPaT{(I¢ KFa™ | (3% cfa™) | (6TRAT) GOOKRY) | (1ve EAT) RELIEF STZING
Putlee Gutlet Qictlet Jutfet Jutler
Setcing H Settina Serting Setefnn | Scegingth
5 Iy 200 - - ~— _—
10 &7 375 275 -— - -
15 100 440 375 klih] - -
20 1) 510 500 430 350 -
1/8 3.21 25 120 IEEY 600 EEE %40
30 210 660 460 560 625 565 13.5
40 28¢ 810 810 810 810 810
60 YiO 1100 1100 1100 1100 1100
80 580 | Leo0 1300 1aug 1400 1350
100 144 1600 1600 1600 1600 1600
125 g0 2000 2000 2000 2000 2000
3 Iy U0 - - - -=
10 69 700 5350 - - -
15 1eo 850 860 510 - -
20 i%o 1600 1000 830 700 -
25 120 1150 1130 1100 980 750
3716 4.35) 30 210 1300 1360 1300 1200 100G 28
40 2R3 1700 1700 ‘ 1700 1700 1600
60 Y7 2400 2400 2406 2400 2400
80 559 2800 2800 2800 2300 2800
100 &7 L0 34010 3400 3460 3400
3 ay 60 = -— = -
10 &9 1200 300 - 1o —
15 100 1400 1300 1000 - ~= !
1/4 6.4) 20 L] 180G 1303 1400 100G == 49
25 i 2000 1300 180¢ 1500 1900
30 240 2200 2200 2100 1900 1800 i
0 280 2506 2600 2600 2600 2500 '
60 [ y/ro 1400 3400 3400 3400 3600
3 3y 730 - = - -
10 o2 1700 1300 . - — —
3/8 3,50 13 (o0 pfalels] 1300 1400 -- -— 84
LY A ZIUG 1900 Teuw --
25 i20 2800 2700 2600 2260 1300
o | 2o 1400 1400 3100 2200 2500

*In cfh of 0.6 specific gravity narural gas. Multiply by 0.02€7 ro coavert seih to m f‘nr ar {5 and
104325 kA:, Capacities are based on x1 parcent deviation in absolute cutlet pressure (psia ot
kf: absolute).

1 &P = 200 pan,
yade at a flow of 65 scfh for each inlet pressure.

B PO PR PR PR SRR S R S O A A O N I A R S AR R S S S U RN S RN S ST
A FORT DI#YETER: 1/% TNCH (6.4 om) :
£ OUTLE? ERESSURE SETTTRG MASE AT: . i
: 30 PSI6 (240 kPa) INLLT FRISSURE :
L 50 SCFH AIR Flow 1
Am._ il v . ' . N
el
.I'f):
7]
I

1 ! 1
| Bave™ ; .\_ T -
(3¢ kPa) \(BTRA | i (:fo ;P.g) v (ZJGKPA}
FHLET v m b= JMELET o yime LB T il e (WL BT
PRESSULE \ PREZSURE, ﬁf&'sf#&‘:‘ PfES.S‘WE

i

i' SiG |
Lfzg0 AR
_."...IJJJ_..-T!—— Lo
F'E‘ESS-’/&.J

OUTLET PR

I
IR ; , : o 1
&-To\ L lO\.Q‘.. Laane. Ie.ao » 22DO LL2GDO. 3¢0o ... 134ba.. |
) ! : Py ] ; ! ' [ oo : Lo
AIR FLOW R4TT fﬂ"r\{)--n:'.?:ﬂ! 57 1.9 70 GET FLOW 1N SOFE CF 0.6 SPECIFIC GRAVITY NATIRAL =
THEN MULTIPLY 3CFRE BY 0,093 IF W/HR AT ,nm A.lD 104.325 «fa, 15 DESIRED.

A A A R R A e I I S e R R

Figurs ¥. Typical Parformance Curve at 2 Paig (/¥ £fa} Outlet Pressure Setting
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Installation

The regulator mav be imstalled in any positiom. However, for outdoor
installations, the regulator should be installed with the pilot above -
the body as shown in figure 5. Tigure 5 also gives envelope dimensions.
For any installation, the pilot spring case vent must be protected

against the entrance of rain, snow, debris, and any other foreign material

that may plug the opening.

Flow through the body must be as indicated by the flow direction arrow
cast on the body.

Ordering Information

Application

When ordering, specify:

1. Type of gas being ccntrqllea {natursl gas, air, atc.).
2. Specify gravify of the gas.
3. Temperature range of the gas.
4, Inlet pressure; state expected range of inlet pressure, if known.
3. Qutlet pressure setting. |
Note

If a specific inlet pressure should be used
for making the factory outlet pressure setting,
specify the inlet pressure to be used. If an
inlet pressure is not specified, factory out-
let pressure settings will be made using the
following inlet pressures:

1/8-inch (3.2 mm) port diameter: 100 psig (690
kPa) for 2 through 5 psig {14 through 34 kPa)
outlet pressure settings, and 80 psig (550 kPa)
for higher outlet settings.

3/16-inch (4.8 mm) port diamter: 60 psig (410 kPa)

1/4-inch (6.4mm) port diameter: 40 psig (280 kPa)
3/8-inch (5.5 wm) port diameter: 20 psig (140 kKPa)
for 2 through 10 psig (14 through 69 kPa)} outlet
pressure settings, and 30 psig (210 kPa) for higher
outlet settings.
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Regulator Configuration

Review the description to the right of each specification on pages

2 and 3 and in the referenced tables; specify the desired selection wherever
there is a choice to be made. Always include the regulator type

number.

58 Il
(14 an)

3~I4NPT OR
I~11%2 NPT

2_25—-’ =12 NPT
G2 ' OQUTLET
— 73 .

{12l ~a
T20658-A

Figure 5. Dimensions




