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PURPOSE

Safe practice in the transmission, distribution and utilization of gas requires a device to limit line pressure to a
predetermined safe maximum to prevent overpressuring the system.  Mechanical failure, accidents or foreign
matter in the lines may render other types of safeguards inoperative and cause a dangerous overpressuring of the
system.

Leaking bypass valves occasionally will permit pressure to build during off-peak hours.  Pressure regulators with
damaged valves or seats are not able to effect a shutoff when required, thereby permitting a possibly dangerous
overpressure condition.

The surest safeguard is a device which will open as necessary and discharge to atmosphere enough of the
excess to maintain a safe pressure in the system.

The most positive and commonly used device is a mechanical relief valve, correctly installed at a safe dispersal
point and set to discharge to atmosphere when line pressure exceeds a predetermined set point.

Compact and easy to install, the relief valve offers an economical installation with large relieving capacity.  It
automatically closes when the pressure returns to normal. Many times a small relief valve can be used advanta-
geously with a larger relief valve.  The smaller relief valve can be set for a lower discharge pressure to take care
of minor pressure fluctuations without the necessity of venting a large amount of gas to atmosphere through the
larger relief valve.
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OPERATION

The operation of Invensys Energy Metering Safety Relief Valves is
positive and simple.  They are normally installed in a vertical line
with the outlet usually connected to a rigid discharge stack with a
suitable protective cap.  A soft-seated valve is exposed to line pres-
sure and under normal conditions is held tightly closed by the force
exerted by weights or a spring.  When line pressure increases suf-
ficiently to overcome the closing force, the relief valve opens to dis-
charge gas.  The relief valve automatically closes after pressure
returns to normal.

SELECTION OF TYPE

The relief pressure and capacity requirements will largely dictate
the type to use.  Where relief ranges and capacities may overlap,
the maximum blowing pressure, ease of adjustment, protection
against tampering, and price may dictate the selection.  For example,
the 257S requires a pressure buildup to achieve maximum capacity
(as noted in the Relief Valve Set-Point Section of Invensys Energy
Metering Bulletin RDS-1452).  The 250 Relief Valves offer capacity
and pressure buildups (as noted on pages 9 and 10 of this bulletin)
and interchangeability of parts between spring and deadweight
models.

These are some of the considerations you should make when
selecting the type of relief valve best suited for your application.
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SELECTION OF SIZE

Several factors must be considered in sizing a relief valve.

1. Initial Relief Pressure – (Pc) when the valve first permits flow.
To conserve gas, it should be higher than normal operating pres-
sures.  For distribution use, it is usually 12  to 16 ounces.  At
higher operating pressures, the gap between normal and initial
relief pressure can be greater.

2. Maximum Blowing Pressure – (Pm) the highest permissible
pressure to which the line pressure may increase, which largely
determines valve capacity.  After initial opening, a further increase
in pressure is required for full valve travel.

3. Discharge Capacity of Relief Valve at maximum blowing pres-
sure.  See capacity tables, which give discharge in CFH of stan-
dard gas.  When the allowable increase is a greater percentage
than shown in the capacity table, use the flow capacity shown
for the actual maximum blowing pressure.

4. Relief Volume Required – must be determined from system
layout, inlet pressures, regulator capacities, minimum load and
other operating conditions.  A relief valve, operating at a low dif-
ferential, obviously would be unable to discharge the total flow
of an equal size regulator operating at a high differential, if the
regulator failed wide open.  In this connection it is important to
analyze the operating characteristics of the regulator used.

In some regulators, diaphragm failure will not result in wide open
flow; nor can a valve drop wide open.  It is also very important
that pressure regulators be correctly sized to suit load condi-
tions.  In this way, relief volume requirements can be greatly re-
duced.

In some situations the safety valve may be required to relieve
only the leakage through faulty regulator valves in the closed
position or leaking bypass valves.  In this instance the capacity
of a safety valve of the same nominal pipe size as the outlet line
would be adequate.

Where full capacity relief is required, the capacity of the regula-
tor must be determined using the maximum expected inlet pres-
sure.  That volume would be the required discharge capacity of
the safety valve less any minimum load, assuming the regulator
failed wide open.

HOW TO ORDER

SPECIFY

1. Model Number and Size.
2. Connections.
3. Initial Relief Pressure (Pc).
4. Maximum Blowing Pressure (Pm).
5. Discharge Capacity (SCFH).
6. Type of Gas (natural, propane, etc.).

Maximum Emergency Pressures

The maximum pressure the relief valve inlet may be subjected to
under abnormal conditions without causing damage to the internal
parts of the relief valve is set point plus buildup (Maximum Blowing
Pressure) found at the Relief Valve Set-Point Section of Invensys
Energy Metering Bulletin RDS-1452.

Set-point is defined as the relief pressure at which the relief valve is
adjusted to open.

If the above pressure limit is exceeded, the relief valve must be
taken out of service and inspected.  Damaged or otherwise unsatis-
factory parts must be repaired or replaced.

The maximum pressure that can be safely contained by the
diaphragm case of all relief valves: ................................... 175 psi.

Safely contained means no leakage as well as no bursting.

CAUTION: Before using any of the above data, make sure this
entire section is clearly understood.

Caution: The relief valve is very often the final protection for the downstream system and it is therefore very important that the worst
failure condition be considered for proper sizing of the relief valve.



Capacity for pressure reductions not listed in the table can be
calculated with the following formulae:

1. Q =

2. Q =

Q = maximum capacity of the regulator (in SCFH of 0.6
specific gravity natural gas).

K = the “K” factor, the regulator constant (from bottom of
table on Page 5).

P
1

= absolute inlet pressure (psia).
P0 = absolute outlet pressure (psia).

Use formula 1 when      is less than 1.894.

Use formula 2 when      is greater than 1.894.
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Capacities at Other Pressures

K P1

2

P1

P0

P1

P0

Periodic Inspection: Relief valves are pressure control de-
vices with moving parts subject to wear that is dependent upon
particular operating conditions.  To assure continuous satisfac-
tory operation, a periodic inspection schedule must be adhered
to with the frequency of inspection determined by the severity of
service and applicable laws and regulations.

Temperature Limits

Relief valves may be used for flowing gas temperatures from –20°F
to 150°F.

Buried Service

Relief valves are not recommended for buried service.

Metrication

Use the following for metric conversions:

Other Gases

Relief valves are mainly used on natural gas.  However, they per-
form equally well on LP gas, nitrogen, dry CO2, air and others.
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PATENTED BALL-CHECK
DIAPHRAGM SENTRY

TEST PLUG ON INLET

DRAIN PLUG ON OUTLET
for vertical piping

LARGE CAPACITY
for

Gas Distribution Systems
Metering Sets
Industrial Applications

HORIZONTAL OR VERTICAL PIPING
Install as shown in horizontal pipe
or sideways in vertical pipe.
NOTE: Horizontal mounting is 

recommended

HEAVY DUTY
IRON CONSTRUCTION

Weatherproof
Watertight
Indoors or Outdoors

PATENTED ROLL-OUT 
DIAPHRAGM

Maximum relief with minimum
pressure buildup.
Accurate repeatability

POLY-U MOLDED SOFT SEAT
Tight seat and reseat

PATENTED DOUBLE-PORT 
SINGLE SEAT VALVE

Large capacity

DRAIN PLUG ON OUTLET
for horizontal piping

“Roll-Out”
Diaphragm

Materials of Construction
Body, Diaphragm Case – Spring Housing ....................... Cast Iron

(ASTM A 126 Class B)
Housing Cover (Spring Cage Cap) ....................................... Steel
Upper Diaphragm Plate ..................................................Aluminum
Diaphragm............................. Buna-N with Dacron Reinforcement
O-Ring Piston .................................................................. Cast Iron
Diaphragm Stud .................................................................... Steel
Valve Stem ............................................................. Stainless Steel
Stem Bushing ......................................................... Stainless Steel
Valve Sleeve ......................................... Aluminum (Teflon Coated)
Valve Sleeve Guide ..........................Steel with Low Friction Insert
Valve ..................................................................................... Steel
Valve Soft Seat .................................................................... Poly-U

PIPE SIZES
2" - 3" - 4"
Flanged ANSI 125 lb. FF
(Maximum working pressure 175 psi)

PRESSURE RELIEF RANGE
2 to 100 psi

Model 257S Safety Relief Valve
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THE “ROLL-OUT” DIAPHRAGM

The 257S is a unique safety relief valve.  It features the same “Roll-
Out” Diaphragm principle that has achieved such remarkable suc-
cess in the widely used 441-57S and 461-57S Regulators.

The “Roll-Out” Diaphragm is a combination of strength and flexibil-
ity in which diaphragm action is constantly matched with spring ac-
tion.  The result is a major advance in relief valve performance.

It takes a pressure buildup to open the 257S wide for maximum
relief capacity.  Conventional spring type relief valves require large
increases in pressure to open wide – whereas the “Roll-Out” Dia-
phragm fully opens the 257S with only a small increase above the
set-point, as shown in the Relief Valve Set-point Section of Invensys
Energy Metering Bulletin  RDS-1452.

In addition, it closes with minimum “blow down” when pressure re-
turns to normal.  And, repeatability is excellent.
The 257S is versatile – use it for any relief pressure between 2 to
100 psi.

DOUBLE PORT – SINGLE SEAT

. . .a unique design that offers:
Large Capacity
Tight Seat and Reseat
Sturdy Construction
No Adjustments
Easy Servicing

The above drawings show how this relief valve works.

BALL-CHECK DIAPHRAGM SENTRY

This feature maintains relief protection if something should cause a
failure in the diaphragm.

Sentry operation is illustrated by the two small sketches above.
Normally, the ball is open for unobstructed passage of pressure to
the “Roll-Out” Diaphragm.  The O-Ring piston normally serves as a
guide to maintain correct diaphragm alignment.  In the event of dia-
phragm failure, the ball check is immediately closed by the escap-
ing gas.  This traps the gas beneath the piston which then becomes
a substitute for the diaphragm to maintain operation.

The set point (Pc) with the piston is approximately 70% of normal.
This has two advantages.  In the average installation it causes the
257S to open partly and thereby give a warning.  In addition, it makes
the wide open pressure (Pm) approximately the same for sentry as
for normal operation so there is no sacrifice in protection.

SPRING EXPANDED

DECREASED
COMPRESSIVE
FORCE

DECREASED
DIAPHRAGM AREA

"ROLL-OUT"
DIAPHRAGM

BALL-CHECK
DIAPHRAGM
SENTRY

INLET OUTLET

VALVE CLOSED

INCREASED
DIAPHRAGM AREA

SPRING COMPRESSED

INCREASED
COMPRESSIVE
FORCE

BALL-CHECK
DIAPHRAGM
SENTRY

"ROLL-OUT"
DIAPHRAGM

OUTLETINLET

VALVE OPEN
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Bulletin RDS-1452. Sizing the relief valve closer than +/- 12% could 
cause the actual maximum relief valve blowing pressure to exceed the
calculated maximum due to spring rate, K factors, and part tolerances.
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RELIEF PRESSURE ADJUSTMENT RANGE

NOTE: Do not exceed maximum pressure of each spring.

DISCHARGE CAPACITY
in 1000 scfh of natural gas
(0.6 Specific Gravity – 14.65 psia –60°F)
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NOTE:  Capacities are based on relief valve blowing full open to atmosphere.

DIMENSIONS

WEIGHT (LBS)



Model 250 Safety Relief Valves

PIPE SIZES
2"-3"-4"
Flanged ANSI 125 lb. FF
2" Available with NPT Connections
(Maximum W.P. 175 psi)

RELIEF PRESSURE RANGE
8 oz. to 40 psi

Materials of Construction
Body, Diaphragm Clamping – Spring
Housing Weight Cover ................ Cast Iron (ASTM A 126 Class B)
Diaphragm Plate ............................................................. Cast Iron
Diaphragm............................... Buna-N with Nylon Reinforcement
Valve Stem ............................................................. Stainless Steel
Stem Bushing ......................................................... Stainless Steel
Valve ..................................................................................... Steel
Valve Disc ......................................................................... Buna-N
Valve Gland .......................................................................... Brass
Valve Wing ........................................................................... Brass
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TEST PLUG ON INLET

LARGE CAPACITY
for

Gas Distribution Systems
Metering Sets
Industrial Applications

ANGLE TYPE
BODY

Large exit area
for high flow rate
Allows valve
removal without
disturbing piping

HEAVY DUTY
IRON CONSTRUCTION

Weatherproof
Watertight
Indoors or Outdoors

STAINLESS STEEL 
THRUST BEARING

Transmits loading
force to reduce
friction

For moisture
which may
enter thru
discharge stack

DEEP MOLDED
DIAPHRAGM 

Provides maximum lift
after initial opening
Diaphragm does not
affect initial relief.
Without the diaphragm, valve
travel is 15% to 20% of its
diameter and discharge
capacity is restricted.

BUNA-N SOFT SEAT
Provides tight
seat and reseat
Retained for
ease of replacement

VERTICAL PIPING
Install as shown
in vertical line
Do not mount
the 250-DW or 250-S
relief valve in a
horizontal position.

WING GUIDES
Permits high valve
lift and flow capacity

DIAPHRAGM
CLAMPING RING

Models 250-S
and 250-DW
Permits removal
of top cover with-
out disturbing 
diaphragm assembly 

STOP RING

RELIEF VALVE TRAVEL
STOP PLATE

Model 250-DW

Model 250-S
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Model 250-DW Deadweight Loaded

RELIEF PRESSURE ADJUSTMENT RANGE

DISCHARGE CAPACITY in scfh of natural gas
(0.6 Specific Gravity – 14.65 psia –60°F)
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Model 250-S Spring Loaded
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Industrial Service Regulators

Models 243-8, 243-12, 243-8HP
Bulletin: R-1306
11/4", 1

1/2" and 2" pipe size
Inlet pressures ................................................................ to 125 psi
Outlet pressures ................................................ 31/2" w.c. to 10 psi
Capacity to 25,000 CFH
Also available: internal relief valve, low pressure cut-off external
control line, back pressure regulator, relief valve, vacuum regulator
and vacuum breaker.

Industrial Field Regulators

For intermediate to high pressure applications.  Ideal on pipeline
taps servicing plants and buildings.  Appropriate for double stage
reduction ahead of service regulators, and for high pressure burn-
ers and compressed air systems.

Model 046
Bulletin: R-1312
3/

4
", 1" and 11/

4
" pipe size

Inlet pressures .............................................................. to 1000 psi
Outlet pressures .......................................................... 3 to 200 psi
Capacity to 40,000 SCFH
Pressure loaded versions and internal relief valve also available.

Model 141A
Bulletin: R-1311
2" pipe size
Inlet pressures .............................................................. to 1500 psi
Outlet pressures .......................................................... 5 to 400 psi
Capacity to 55,000 SCFH

Multi-Purpose Service Regulators

Model 043
Bulletin: R-1300
3/8", 

1/2" pipe size
Inlet pressures ................................................................ to 125 psi
Outlet pressures .................................................. 31/2" w.c. to 2 psi
Capacity to 1000 CFH
Available with 90° angle or straight-through body.
Also available: internal relief valve.

Model 143-6
Bulletin: R-1303
3/4", 1" and 11/4" pipe size
Inlet pressures ................................................................ to 125 psi
Outlet pressures .................................................. 31/2" w.c. to 6 psi
Capacity to 2000 CFH
Available with 90° angle or straight-through body.
Also available: internal relief valve and low pressure cut-off.

Model 1100
Bulletin: R-1341
Pipe size: 2"

(screwed or flanged)
Inlet pressures......... to 400 psi
Outlet pressures .............3" w.c.

to 100 psi
Capacity to 414,000 SCFH

Other Invensys Energy Metering
Gas Pressure Regulators

Pilot Loaded Regulators

For intermediate and high pres-
sure applications requiring pre-
cise pressure reduction with
minimal droop.  Ideal for standard
and high capacity flows on burn-
ers, driers, dehydrators and com-
pressor lines.  Appropriate for
fixed factor billing.
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Model 243-RPC
Bulletin: R-1343
11/

4
", 11/

2
" and 2" pipe size

Inlet pressures......... to 150 psi
Outlet pressures ......... 31/

2
" w.c.

to 35 psi
Capacity to 76,000 SCFH

Invensys Energy Metering produces a broad product line of Gas
Pressure Regulators which are widely used throughout the natural
gas industry.  These regulators are also suitable for non-corrosive
industrial gas applications such as propane, butane, air, nitrogen,

dry CO
2
, etc.  For additional detailed information on a particular

model, please request the indicated bulletin from the local Invensys
Energy Metering sales office.

Model 1200
Bulletin: R-1342
Pipe Size: 2" (flanged)
Inlet pressures ....... to 1200 psi
Outlet pressures .............. 20 to

600 psi
Capacity to 789,000 SCFH

Invensys Energy Metering also produces Industrial and Combustion Regulators; High Pressure and High Capacity Regulators.
Detailed information available on request.

Model 121-RPC
Bulletin: RDS-1328
Pipe size: 11/

2
", 2", 21/

2
"

(screwed or flanged)
Inlet pressures .......... to 60 psi
Outlet pressures ......... 31/

2
" w.c.

to 35 psi
Capacity to 186,000 SCFH
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Authorized Distributor:
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Distributors throughout the world.
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LIMITED WARRANTY Seller warrants the Goods to be free from defects in materials manufac-
tured by Seller and in Seller’s workmanship for a period of {one (1) year} after tender of deliv-
ery (the "Warranty Period").  THIS LIMITED WARRANTY (a) IS IN LIEU OF, AND SELLER
DISCLAIMS AND EXCLUDES, ALL OTHER WARRANTIES, STATUTORY, EXPRESS OR
IMPLIED, INCLUDING, WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY
OR FITNESS FOR A PARTICULAR PURPOSE, OR OF CONFORMITY TO MODELS OR
SAMPLES; (b) does not apply to any Goods which have been (i) repaired, altered or improp-
erly installed; (ii) subjected to improper use or storage; (iii) used or incorporated with other
materials or equipment, after Buyer or anyone using the Goods has, or reasonably should
have, knowledge of any defect or nonconformance of the Goods; or (iv) manufactured, fabri-
cated or assembled by anyone other than Seller, (c) shall not be effective unless Buyer notifies
Seller in writing of any purported defect or nonconformance within {thirty (30) days} after
Buyer discovers or should have reasonably discovered such purported defect or nonconfor-
mance; and (d) shall only extend to Buyer and not to any subsequent buyers or users of the
Goods. Buyer shall provide Seller access to the Goods as to which Buyer claims a purported
defect or nonconformance; upon request by Seller, Buyer shall, at its own risk and expense,
promptly return the Goods in question to Seller’s Plant.

Invensys Energy Metering
P.O. Box 528
805 Liberty Boulevard
DuBois, PA 15801


