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The Type 25BP is a back pressure regulator for steam service. The control consists of a pilot with reverse-acting valve trim that 
positions a main valve in response to pressure fluctuations at the inlet. Normal operation of the main valve will depend on the 
application type:

Type A. As a Back Pressure Surplussing Valve. The normally closed main valve is opened by the pilot when the inlet pressure 
increases above its setting. (Figure 1)

Type B. For automatic shedding of non-essential steam loads when peak demand causes line pressure to fall. The main 
valve is normally open and is closed by the pilot when inlet pressure drops below the set point. (Figure 2)

Type C. Using a combination of back pressure pilot with either temperature or pressure control to automatically shed 
non-essential steam loads when peak demand causes line pressure to fall. The valve will shut steam off to a piece 
of steam-consuming equipment that is under either pressure or temperature control when inlet presure drops below set-
ting of back pressure pilot. (Figure 3)

How the 25BP Operates
Normal positions before start-up are with the main valve 
closed and the pilot valve held closed by spring force. The 
pressure on the inlet side of the valve acts on the bottom 
of the pilot valve diaphragm through the sensing line to 
oppose the force of the pilot valve spring. As this force 
increases beyond the thrust of the spring, the pilot valve 
is opened. This sends pressure from the inlet side of the 
valve to the bottom of the main valve diaphragm thereby 
forcing the main valve head open. Simultaneously, the 
pressure in the main valve diaphragm is controlled by the 
opening of the pilot valve head and by the bleed orifice. 
The net result is that the pilot valve positions itself to main-
tain a predetermined main valve opening to insure a con-
stant pressure on the inlet side of the valve. Any increase 
in the inlet pressure opens the valve further and any 
decrease in pressure tends to close the valve. When the 
inlet pressure to the valve falls below the setting of the pilot 
valve, the main valve closes tight to provide a dead-end 
shutoff. Adjustment of the spring above the pilot diaphragm 
changes the inlet pressure set point. This valve, in effect, 
operates as a safety valve. The difference is that the back 
pressure regulator throttles flow whereas the safety valve 
pops full open.

Installing the Valve
Unpack Carefully
Do not lift the regulator by the tubing. Grasp the body of 
the valve firmly when lifting. 

Caution:
Installation and troubleshooting should be performed by 
qualified service personnel. Before breaking any connec-
tion every effort should be made to assure that internal 
pressure has been relieved. When breaking any connec-
tion, piping/bolts should be removed slowly so that if the 
line is under pressure, this fact will be apparent before 
completely removing the pipe or component. Always 
relieve pressure before breaking any joint.
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Piping
1. Typical hookup sketches as shown in Figures 1, 2 and 3 

will aid in planning a correct installation.
2. Piping on the dowstream side of the valve should be 

increased so as not to restrict flow.
3. Swage nipples are recommended for changes in pipe 

sizes and a Spirax Sarco 1/2” steam trap fitted to drain 
any condensate from the valve inlet.

4. Before installing the valve, make sure the piping is free 
of foreign material, scale, etc. A pipeline strainer is rec-
ommended before the valve and all steam traps.

5. Make certain the arrow cast on valve body is pointing in 
the direction of flow.

6. Valve should always be intalled in a horizontal position.
7. Pressure gauges must be installed on both sides of 

reducing valve.

Pilot Pressure Sensing Line for Back Pressure Pilot
1.  Copper tubing (1/4” OD) can be used for the sensing 

line with suitable compression fittings or as an alterna-
tive, 1/4” piping can be used.

2. Connect the sensing line to the upstream side of the 
main valve to a straight portion of the piping 10 pipe 
diameters from nearest fitting and approximately 1 foot 
from elbows, tees, valves and other restrictions. (See 
figures 1, 2 and 3).

3. Install a small gate valve in the sensing line so that this 
can be closed when servicing the regulator.

4. The sensing line must be pitched downward from the 
main valve to ensure proper drainage.

5 To permit accurate setting of the back pressure regula-
tor, a pressure gauge should be installed as close as 
possible to the pilot sensing line connection.

Note: Installation of sensing line for “P”resssure Reducing 
Pilot is identical, except that it is connected to the down-
stream steam line.

Type A Application
Surplussing Valve for Upstream Pressure Controls
A typical flash recovery system hookup is shown in Figure 
1. This application allows utilizing flash steam whose pres-
sure is limited by the 25BP (back pressure valve) for low 
pressure processing. The 25BP acts as a surplussing 
valve venting only excess steam from the receiver to atmo-
sphere.

Pilot Setting Procedure:
1. On existing installations, make certain flash tank is isolated 

from low pressure steam and condensate return piping.
2. Make certain that a safety valve, in good operating condi-

tion, is installed and is properly set to protect the flash 
tank. A back pressure regulator is NOT a safety valve 
and should NEVER be used for the purpose.

3. Provisions must be made for proper trapping of conden-
sate from the flash tank.

4. After installing 25BP regulator with sensing line back to 
inlet, remove stainless steel cover from pilot, exposing 
the adjusting spring.

5. To set the valve opening pressure: Turning the adjust-
ing spring screw clockwise will increase the pressure at 
which the 25BP control will open. Turning counterclock-
wise will reduce the set pressure.

6. Turn 25BP pilot adjustment screw clockwise approxi-
mately 5 turns. This is to make sure that the BP pilot is in 
a closed position.

7. The high pressure condensate system can now be put 
into operation; however, steam valve A to low pressure 
system must be kept closed.

8. As steam pressure develops in flash vessel, observe 
pressure on Gauge B. When the desired pressure is 
obtained, turn adjustment screw on 25BP pilot counter-
clockwise until main valve just starts to open. This open-
ing point can be determined by audible means or observ-
ing flow at exit of vent pipe.

9. After setting has been established, Valve A to low pres-
sure main can be opened. Replace cover over pilot 
spring and tighten lock nut on adjustment stem to secure 
the setting. Valve is now in operation.

Type B Application
Automatic shutdown of steam supply to non-critical loads.
A typical hookup is shown on Figure 2. This application auto-
matically shuts off steam supply to non-critical loads at peak 
load times when boiler capacity is not sufficient to supply 
steam to essential requirements. When boiler capacity is avail-
able and inlet pressure rises, the 25BP regulator will again 
open and automatically supply steam to non-critical loads.
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Note:
The 25BP control setting 
(receiver maximum operat-
ing pressure) may be greater 
than that normally desired in 
the Low Pressure main but 
must not exceed the pres-
sure rating of the L.P. equip-
ment being supplied. Also, 
it is recommended that the 
setting should not exceed 
50% of the high pressure 
system steam traps. This is 
most important when H.P. 
equipment is supplied by 
modulating control valves. 
The Back Pressure control 
setting should also be at 
least 2 to 5 psig below the 
Safety Relief Valve pres-
sure setting. These recom-
mendations allow maximum 
recovery of flash steam and 
will prevent excessive back 
pressure from interfering with 
operation of the H.P. system 
traps and equipment.
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Figure 1
25 BP Back Pressure Control as a surplussing 
valve venting excess flash steam to atmosphere.
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Pilot Setting Procedure:
When making setting adjustments, load demand on  valve 
should not be less than 10% and not greater than 90% of 
the valve rated capacity.
1. Check that 25BP regulator is installed with sensing line 

connected back to the inlet and make certain ALL stop 
valves are closed (Figure 2, #2 through #5).

2. Remove 25BP pilot spring cover from pilot, exposing the 
adjustment spring.

3. When adjusting pressure setting: Increasing spring 
tension by turning the adjustment screw clockwise will 
increase the shutdown pressure. Turning counterclock-
wise will lower the shutoff setting.

4. Turn adjustment screw on 25BP pilot counterclockwise 
to release all tension on the spring. This is to make sure 
that the 25BP pilot is fully open. Make certain spring 
remains in vertical position.

5 a. Make certain valve #1 ahead of steam trap on steam 
      supply line is open. This will ensure water-free steam 
     at the regulator inlet when put into operation.
  b. Open small gate valve #2 on pressure control line.
  c. Open downstream stop valve #4. Valve is now set to 
     be fully open when steam is supplied to it.

Note: When reduction in steam flow (due to valve begin-
ning to close) can be determined either visually or with a 
sonic test instrument and shutdown pressure is not critical, 
the “Quick-Set Method” can be attempted (See Page 4.) All 
other installations should proceed as follows:

6. Remove the copper tubing located just below the base 
of the back pressure pilot leading to the dowstream side 
of the valve so that any flow from the 25BP pilot valve 
can be seen.

Caution: During this procedure, beware of possible steam 
flow from tubing connector if stop valve #3 does not seal 
completely tight. Steam will flow from open connector dur-
ing step (7) so stand aside before proceeding.

7. Slowly open inlet stop valve #3 until pressure on Gauge 
A registers the desired shutdown pressure.

8. Turn adjustment screw on BP pilot clockwise slowly until 
flow of steam from open connection just about stops (in 
operation the control will now close).

9. Close inlet stop valve #3. Before proceeding, wait a few 
minutes while valve cools and inlet steam condenses.

10. Next, carefully reconnect copper tubing to close open 
connection created in step #6. This will be proper setting 
of BP pilot to close main valve when inlet pressure drops 
to the set pressure.

11. Replace spring cover on BP pilot and tighten locknut on 
adjustment stem to secure the setting.

12. Slowly open inlet stop valve #3 to place regulator in 
operation.

Type C Application
Automatic shutdown of steam supply to non-critical
loads when controlled by combination regulator.
See Figure 3 for typical hookup. This valve, while either 
controlling the downstream steam pressure to a piece of 
equipment with a ‘P’ Pilot or controlling the temperature of 
a secondary fluid with a ‘T’ Pilot, will also automatically shut 
off the steam supply should the incoming steam pressure 
fall below the setting of the 25BP pilot.

Pilot Setting Procedure:
1. First, make certain all stop valves are closed (2 through 

6).
2. Remove back pressure pilot spring cover.
3. Turn adjustment screw on back presssure pilot counter-

clockwise to release tension on spring. This is to make 
sure that the 25BP pilot is fully open. Make certain spring 
remains in vertical position.

4. Remove ‘P’ pilot spring cover.
5. Turn adjustment on ‘P’ pilot counterclockwise to release 

tension. Make certain spring remains in vertical position. 
Open stop valves in following order:

 a. Make certain valve #1 ahead of steam trap on steam 
supply line is open. This wil ensure water-free steam at 
the regulator inlet when put into operation.

 b. Open small gate valves #2 and #3.
 c. Open downstream stop valve #5.
 d. Slowly open inlet stop valve #4.
6. Slowly adjust ‘P’ pilot spring, turning clockwise, until 

reduced pressure required is indicated on downstream 
pressure gauge.

7. Once system has stabilized, re-adjustment of spring set-
ting may be necessary.

8. Close inlet stop valve #4.
9. For setting ‘BP’ pilot, see pilot setting procedure for Type 

B Applicaitons.

Pilot Setting Procedure
for 25T-BP
1. First, make certain all 

stop valves are closed (3 
through 6). Valve #2 on 
Firgure 3 is not installed 
since there is no down-
stream sensing line.

2. Remove ‘BP’ pilot spring 
cover.

3. Turn adjustment screw 
on 25BP pilot counter-
clockwise to release ten-
sion on spring. This is to 
make sure that the 25BP 
pilot is fully open. Make 
certain spring remains in 
vertical position.

4. Carefully uncoil the flexi-
ble tubing, avoiding sharp 
bends and kinks.

5. Support flexible tub-
ing to protect it against 
mechanical damage.

6. Keep flexible tubing away 
from hot pipe lines or 
other hot surfaces.
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Figure 2
25 BP Back Pressure control used to cut off steam 
to non-essential loads at times of boiler overload.
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7. Install thermostatic bulb to unit to be controlled. Make 
certain that the entire bulb is exposed to the medium 
being controlled. Accuracy of regulation depends on 
the bulb being located in a representative location with 
adequate circulation over it.

8. If a separable socket is used for the temperature bulb, 
it is recommended that the socket be packed with a 
heat transfer compound to minimize lag in response to 
temperature changes caused by the insulating air layer 
between bulb and socket.

9. Adjust the temperature pilot to the temperatrue required 
by turning the red adjustment knob. Caution: Do not 
loosen Allen set-screw in the red temperature knob.

10.Open stop valves in the following order:
 a. Open stop valve #1 ahead of steam trap on steam 
     supply line. This will ensure condensate-free steam
     at the regulator inlet.
 b. Open downstream stop valve #5.
 c. Slowly open inlet stop valve #4.
11.After the system has stabilized itself, check thermome-

ter temperature. Re-adjustment of the temperature pilot 
knob may be necessary.

Note: In the event the temperature indicated on the cali-
brated dial does not agree with the thermometer, the 
temperature pilot can be recalibrated to match the ther-
mometer as described in IM-1-1116-US.

12.Close inlet stop valve #4.
13.For setting of 25BP pilot, see pilot setting procedure for 

Type B Applications.

“Quick-Set” Method
-

tion, then slowly open stop valve #3 fully, allowing 
steam to flow downstream through the 25BP control.

inlet pressure drops to the desired setting, then slowly 
increase pilot spring tension (by turning adjustment 
screw clockwise) until the 25BP valve begins to close.

25BP valve closes and it is usually best to have an 
assistant control the valve inlet pressure.

-
mined, replace the cover and secure the locknut.

-
trol is placed in actual operating conditions.

Maintenance
Main valve servicing procedures for a Spirax Sarco 25BP 
Back Pressure control are identical to those of other pres-
sure control valves as given in IM-3-000-US for pressure 
reducing valves. An exception is the pilot valve head and 
seat assembly which close when spring tension is applied.

Combination pilot servicing procedures can be found on 
IM-1-1116-US.

For any additional information you may require, contact:

Spirax Sarco Applications Engineering Department

Toll Free 1-800-833-3246
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