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fire pump relief valve

installation, operating,
and
mamtenance instructions

model 108FC

GENERAL DESCRIPTION

The OCV Model 108FC is specifically designed for

use on the discharge of a fire putp. It will relieve any

pressure higher than its set point and thereby can
ensure a constant pressure in the system as demand
changes.

The 108FC is UL Listed and FM Approved for this

service as follows:

A.  UL-Listed for both horizontal split case cen-

trifugal and vertical turbine fire purnps, at up to 300 psi

in sizes 3"-6", and up to 175 psi in size 8",

B. FM approved for horizontal split case centrifu-

gal pumps only, at up to 175 psi in sizes 3"-8".

The 108FC consists of the following components,

arranged as shown on the schematic diagram:

1. Model 65 Basic Control Valve, a hydraulically-
operated, diaphragm-actuated, globe orangle valve
which closes with an elastomer-on-metal seal.

2.  Model1330FC Pressure Relief Pilot, atwo-way,
normally-closed pilot valve which senses upstream
pressureunderits diaphragm and balancesit against
an adjustable spring load. Anincrease inupstream
pressure tends to make the pilot open.

3. Model 126 Ejector, a simple "tee" fitting with a
fixed orifice inits inlet port. It provides the proper
pressure fo the diaphragm charnber of the main
valve depending on the position of the pressure
relief pilot.

4. Model 141-1 Check Valve, which prevents the
108FC from inadvertently opening when used on

vertical turbine pumps.

5. Model 159 Y-Strainer, which protects the pilot
system from solid contaminants in the line fluid.

6. A bonnet-mounted Pressure Gauge, useful for
monitoning valve operation,

At user option, the 108FC may also be equipped with

the following:

1. Model 155 Visual Indicator (Item 7).

2. Model 141-3 Closing Speed Control (UL-listed
valves only).

3. Model 141-1 Isolation Ball Valves (UL-listed
valves only).

THEORY OF OPERATION

To understand how the 108FC operates, it is best to
start with the Ejector (3). Due to the orifice in its
upstrearn port, the ejector creates a pressure drop
proportional to the flow through it. The flow through
the ejectorisin tum controlled by the degreeof opening
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of the Pressure Relief Pilot (2). The wider the pilot
opens, the greater the flow through the ejector and the
lower the pressure downsiream of the orifice. Con-
versely, the more the pilot closes, the lower the flow
through the ejector and the greater the pressure
downstream of the orifice.

| Now note that the diaphragm chamber of the Main

Valve (1) is connected to the branch port of the ejector
and is thus downstream of the onifice. Therefore, the
pressure in the diaphragm chamber of the main valve
is effectively controlled by the pressure relief pilot, in
the manner described above. As the pilot opens, the
diaphragm pressure decreases and the main valve
opens; as the pilot closes, the diaphragm pressure
increases and the main valve closes.

Since the 108FC is used as a pressure relief valve the
pressure upstream of the main valve is normally below
the set point of the relief pilot. Therefore, the pilot is
fully ¢losed and so is the main valve, However, if for
any reason, the pressure rises above the set point, the
pilot will open and the main valve will follow in turn.
The net effect is that the main valve will open and
control the pressure at the set point, not allowing it to
rise any further. Once pressure retumns to normal, the
pilot and main valve will retumn to the closed position.

INSTALLATION

Figure 1 shows atypical installation of an angle pattern
108FC (Model 108FCA) in pressure service. This
illustration is intended only as a rongh guide for valve
installation, as any fire pump installation is subject to
approval by the local fire marshal or other approving
agency.

Notice the use of an isolation valve immediately up-
stream 108FC. While this does not affect the operation
of the valve, it can be extremely useful if the valve
needs to be isolated from the line for maintenance or
TEpair.

For full installation details, the user is veferred to the
Model 65 Basic Valve section of this manual.

START-UP AND ADJUSTMENTS

The following procedures should be followed in the
order presented in order to affect an initial startup of the
108FC.

1. [Install a pressure gauge of the proper range up-
stream of the 108FC. The unused inlet side port

in the main valve body may be used for this
purpose if there is no convenient location in the
upstream piping.

2. Remove the plastic cap from the pressure relief
pilot (2) and loosen the adjusting screw jam nut,
Tum the adjusting screw clockwise to a full stop.,

3. Start the pump or otherwise start the system flow-
ing. The main valve at this time should be fully
closed.

4. Carefully loosen a pipe plug in the main valve
bonnet until fluid begins to discharge around the
threads. When only clear fluid (no air) is discharg-
ing, retighten the plug.

5. 'While observing the inlet pressure gauge, retard
flow in the system by closing valves or otherwise
reducing demand until the pressure increases to
approximately 5 psi above the desired set point.

6. Slowly tumn the adjusting screw of the pressure
relief pilot (2) counterclockwise until the valve
opens and the pressure falls to the set point.
Tighten the adjusting screw jam nut and replace
the plastic cap.

7. Increase flow in the system or otherwise increase
demand until pressure returns to normal. The
valve should close.

8. Repeatstep 5 for set point verification. The valve
should reopen. Repeat step 7.

9. Shutdown the pump.

MAINTENANCE ‘

Because of the simplicity of design of the 108FC,

required maintenance is minimal. However, the fol-

lowing checks, periodically performed, can do muchto
keep the valve operating properly and efficiently.

1. Check for chipped or peeling paint. Touch up as
required.

2. Check for leaks at fittings and around flanges and
connections. Tighten as required.

3. Check the screen of the Y-strainer for buildup of

golid material. Clean as required. This point is
most important, as a clogged strainer can keep the
valve from closing. On new installations, it is
recommended that the strainer be checked every
day or two until experience dictates a greater or
lesserinterval, Strainer maintenance is coveredin
detail on a special page later in this manual.
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TROUBLESHOOTING

Inthe event of malfunction of the 108FC, the following
guide should enable the technician to isolate the spe-
cific cause of the problem and take the appropriate
corrective action.

A.

1.

MAIN VALVE FAILS TO OPEN:

Valve closed upstream or downstream of the
108FC. Open as required.

Pressurereliefpilot (2) adjusted too far clockwise.
See Adjustment instructions.

Diaphragm of pressure relief pilot (2) ruptured.
This will be evidenced by a discharge of fluid from
the vent hole in the pilot bonnet. Replace dia-
phragm. See the 1330FC Pilot section of this
manual, ‘

Stemn of pressure relief pilot (2) binding. Disas-
semblepilot and determine cause. Seethe 1330FC
Pilot section of this manual.

Stem of main valve binding. Disassemble valve
and determine cause. See the Model 65 Basic
Valve section of this manual.

MAIN VALVE FAILSTO CLOSE
Strainer (5) clogged. Clean as required.

Pressure relief pilot (2) adjusted too far counter-
clockwise. See Adjustment instructions.
Pressure reliefpilot (2) stem binding or seat badly
deteriorated. Disassemble pilot and determine
canse. Seethe 1330FCPilotsection ofthismanual.
Main valve diaphragm ruptured. Replace dia-
phragm. See the Model 65 Basic Valve section of
this manual.

Main valve stem binding or object caught in valve.
Disassemble valve and determine cause. See the
Model 65 Basic Valve section of this manual.
MAIN VALVE OPENS AND CLOSES, BUT
LEAKS WHEN CLOSED.

Pressure relief pilot (2) adjusted slightly too low.
See Adjustment instructions. '
Damaged seat in the pressure relief pilot (2).
Replace seat. See the 1330FC pilot section of this
manual.

Damaged seat in the main valve. Replace seat.
See the Model 65 Basic Valve section of this
manual.
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installation, operating,
| and
maintenance instructions

basic control valve

GENERAL DESCRIPTION

The OCV Series 65 is a hydraulically-operated, dia-
phragm-actuated valve. It is available in either a globe
(Model 65) or angle (Model 65A) configuration. The
diaphragm is nylon-fabric bonded with synthetic rabber
and forms a sealed chamber in the upper portion of the
valve, separating operating pressure from line pressure.
An elastorneric seat disc forms a tight seal with the valve
seat when pressure is applied above the diaphragm.

FUNCTIONAL DESCRIPTION

Because the Series 65 is a hydraulically operated valve, it
requires a minimum line pressure of approximately 5 psig
in order to function. The valve functions on a simple
principle of pressure differential. The line pressure at the
inlet of the valve is bypassed through the pilot control
piping to the diaphragm chamber of the valve. This
pressure, together with the valve spring, works against the
pressure under the valve seat. Because the effective area of
the diaphragm is greater than that of the seat, the valve is
held tightly closed. As the controlling pilot(s) allow the
pressurc to bleed off the diaphragm chamber, the two
opposing pressures begin to balance and the valve will
begin to open. The valve can be used to perform a simple
on-off function, or with the proper pilot system, a modu-
lating, or regulating function.

In cases where the line fluid is unusually dirty, or is
otherwise unsuitable for operating the valve, anindepend-
ent operating pressure source may be employed. The
pressure available from such asource mustbe equal to, or
greater than, line pressure.,

INSTALLATION :

In order to insure safe, accurate and efficient operation of
the QCV control valve, the following list of checkpoints
and procedures should be followed when installing the

valve,

1. Make a careful visual inspection of the valve to
insure that there has been no damage to the external
piping, fittings or controls. Check that all fittings are
tight.

2. Thoroughly flush all interconnecting piping of chips,
scale and foreign matter prior to rnounting the valve.

3. Install the valve in the line according to the flow
arrow on the inlet flange. The arrow should point
downstream,

4, Allow sufficient room around the valve for ease of
adjustment and maintenance service.

In addition, it is highly recommended that:

1. Isolation valves (eg., gate or butterfly) be installed
on the inlet and discharge sides of the valve to
facilitate isolating the valve for maintenance.

2. Pressure gauges be installed at the inlet and outlet
sides of the valve to provide monitoring of the valve
during initial start-up and during operation. The
body side ports, if unused by the pilot system,
provide a convenient connection for the gauges.

3. All valves larger than 6" be installed horizontally,
i.e., with the bonnet pointed up, for ease of adjust-
ment and maintenance servicing,

MAINTENANCE

The OCV control valve requires no lubrication and a

minimum of maintenance, However, a periodic inspec-

tion should be established to determine how the fluid
being handled is affecting the efficiency of the valve. In
awater system, for example, the fluid velocity aswell as
the substances occurring in natural waters, such as

dissolved minerals and suspended particles, vary in
every installation. The effect of these actions or sub-

stances must be determined by inspection. It is recom-
mended that an annual inspection, which includes ex-

m Paninal Violues
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amination of the valveinterior, be conducted. Particular lifting the bonnet.
attention should be paid tothe elastomeric parts,ie,the g Remove the spring,
diaphragm and seat disc. Any obviously wom parts 7 Remove the diaphragm plate capscrews and the
should be replaced. diaphragm plate.
REPAIR PROCEDURES 8. Remove the old diaphragm.
In the event of malfunction of the OCV control valve, 9. Making sure the dowel pin holes zre in the

troubleshooting should be conducted according to the
procedures outlined for the specific model of valve.
Then, if those steps indicate a problem with the main
valve, this section will outline the procedures necessary
to cotrect the problem.
Problems with the main valve can be classed in three
basic categories:
1. VALVE FAILS TO OPEN
a. Diaphragm damaged* - See Procedure A
b. Stem binding - See Procedure B
2. VALVE FAILS TO CLOSE
a. Diaphragm damaged* - See Procedure A
b. Stem binding - See Procedure B
¢. Object lodged in valve - See Procedure B
3. VALVE OPENS AND CLOSES BUT LEAKS
WHEN CLOSED
a. Seat disc damaged - See Procedure C
b. Seatring damaged - See Procedure D
*4 digphragm failure can prevent the valve from
either opening or closing, depending on the flow
direction. Mostwater service valves flow “underthe
seat”, in which case a diaphragm failure will keep
the valve from closing. On the other hand, mostfuel
service valves flow “overthe seat”, inwhich casea
diaphragmfailure will keep the valve from opening.
To determine which you have, examine the bridge
mark cast into the side of the valve body. then
compare it with the figures below.

PROCEDURE A : DIAPHRAGM REPLACEMENT
1. Isolate the valve from the system by closing
upstream amd downstream block valves.
2. Loosen one of the tubing connections on the
bonnet. Allow any residual pressure to bleed off.
3. Remove all tubing connected at the bonnet.
Remove the bonnet nuts,
Remove the bonnet. If the bonnet sticks in place,
it may be loosened by rapping sharply around its
edge with a rubber-headed mallet. NOTE: 8"
and larger valves are equipped with eye bolts
through which a chain can be fastened to aid in

© oA

proper location, place the new diaphragm over
the studs and press down until it is flat against
the body and spool.

10. Replace the diaphragm plate and the diaphragm
plate capscrews.

11. Tighten all diaphragm plate capscrews snugly.

12. Replace the spring.

13. Replace the bonnet and reinstall the bonnet nuts.

14. Tighten the bonret nuts snugly using a criss-
cross tightening pattern.

15. Reinstall the control tubing.

16. Reopen the upstream and downstream block
valves.

17. Before placing the valve back in service, per-
form the air bleed procedure described in the first
section of this manual.

PROCEDURE B; _CORRECTION_OF BINDING
1. Perform Steps 1 thru 6 of Procedure A, above,
2. Remove the spool assembly from the valve. NOTE:

[ame) =y

FLOW UNDER SEAT
DIAPHRAGM FAILURE = VALVE FAILS TO CLOSE

) —=

FLOW OVER SEAT
DIAPHRAGM FAILURE = VALVE PAILE TO OPEN

On smallervalves, this can be accomplished simply
by grasping the stem and pulling upward, Valves 6"
and larger have the top of the stem threaded to
acceptaneyebolttoaidin lifting the spool out of the
body. 6" thru 12" valves are threaded 3/8-16. 14"
and 16" valves are threaded 5/8-11.

3. Carcfully cxamine both ends of the stem for deep
scratches, scoring or buildup of mineral deposits.

ﬁ Naninnl Ushma
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Polish the stem if necessary using a fine grade of
emery cloth.

Similarly, examine and polish the upper bushing (in
the bonnet) and the lower guide (in the seat ring).
Reinstall the spool assemnbly.

Reassemble the vatve, following Steps 12 thru 17in
Procedure A. ‘

PROCEDURE C: SEAT DISC REPLACEMENT

e W — — — — — — — — — —— b b — e S S —

3.
6.

7.

. Perform Steps 1 and 2 of Procedure B, above.

With the spool assembly removed from the body,
remove the seat retainer screws,

Slide the seat retainer off the lower end of the stem.
Remove the seat disc from its groove in the spool.
NOTE: The seat disc may fit quite tightly in the
groove. Ifnecessary, itmay be pried out using a thin-
bladed screwdriver or similar tool.

Install the new seat disc in the groove.

Reinstall the seat retainer and tighten the seat re-
tainer screws.

Reassemble the valve, following Steps 5 and 6 of
Procedure B.

NOTE: Itis rare for a seat ring to require replacement.
Minor nicks and seratches in the seating surface can
usually be smoothed out with emery cloth.

1.
2.

3.

Perform Steps 1 and 2 of Procedure B, above.

If you are working on a 4" or smaller valve, follow
Steps 3 thra 9, below.

If you are working on a 6" or larger valve, follow
Steps 10 thru 16, below.

b i

10.

11.

12.

13.

14.

15.
16.

Seatringsin valves 4" and smaller are threaded into
the valve body. To remove, you willneed a special
seat ning tool. You may fabricate one using standard
pipe as shown in the skeich below, or one may be
purchased from QCV.

Using the seat ring tool, unthread the seatring from
the body.

Remove the old o-ring from the counterbore in the
body.

Install the new o-ring in the counterbore.

Using the seat ring tool, install the new seat ring.
Reassemble the valve, following Steps 5 & 6 of
Procedure B.

Seatrings in valves 6" andlarger are bolted into the
body with socket head capscrews. In addition you
will note that the seat ring is equipped with addi-
tional threaded holes that may be used for “jacking”
the seat ring out of the body.

Remove the socket head capscrews,

Remove the old seat ring from the body by tempo-
tarily installing two or more of the capscrews in the
*“jacking” holes.

Install a new o-ring in the groove of the new seat
ring. Lubricate the o-ring and outer seat ring wall
with Vaseline® or similar lubricant.

Install the new seat ring in the body, making sure
that the capscrew holes line up.

Replace and tighten all the capscrews.
Reassemble the valve, following Steps 5 and 6 of
Procedure B.

THRUHOLE A/R

- FOR CROSS BAR

I/'SCHED. 40 PIPE SIZE "A"
le.
| —"E"SLOTS @ '"F"DEGREES
. e
N : |
Ulewe:
" - o o - -
VALVE SIZE| FIPE SIZE/ MIN, LENGTH SLOT WIDTH! SLOTDEPTH] NO.OF SLOTR | SLOT SPACING
(K17 Y7 a1 am i 80"
1-1/2" 34" 6" aa" a/m" 2 180*
a= 1-1/2"- Fi 34" 3/8" Fi 180"
2-1/2" 2" a~ 12 172+ 3 120*
3 2.1/2* a" 58" £/8" F3 180"
g T 00 Y T8 2 180"

REVISED 3-17-87
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installation, operating,
and
maintenance instructions

pressure sustaining/
pressure relief pilot

model 1330FC

GENERAL DESCRIPTION

The Model 1330FC Pressure Sustaining Pilot is a nor-
mally-closed, direct-acting, spring-loaded, diaphragm-
type control pilot. It is designed to maintain & ¢constant
preset inlet pressure on the Main valve. It is manually
adjustable by means of an adjustment screw located
under the cap on top of the pilot. Itis a constant throttling
device, maintaining precise, positive control of the Main
valve, It may also be used for open and close pressure
relief service.

FUNCTIONAL DESCRIPTION

Basically, the Model 1330FC Pressure Sustaining Pilot
controls the amount of pressure in the upper chamber of
the Main valve(s). (Hence, the degree of opening or
closing of the Main valve). The upstream pressure
increases, the pilot begins to open, decreasing the amount
of pressure in the vpper chamber of the main valve
allowing it to open a proportionate amount, in order to
maintain a constant inlet pressure. As the upstream
pressure decreases, the pilot begins toclose, allowing the
pressure in the upper chamber of the main valve to
increase causingitto close. Thisis aconstantmodulating
action compensating for any change in upstream pres-
sure.

INSTALLATION AND ADJUSTMENT

The model 1330FC Pressure Sustaining Pilot should be
installed in the Main Valve Control Piping between the

ejector and the downstream body tap. Flow should be in
the direction indicated on the pilot body. A sensing ling
(1/4" Q.D, Tubing) should be installed from the pilot
sensing port and point upstream of the valve. Pilot
adjustment is achieved with the adjustment located on
top of the bonnet. Increase upstream pressure by turning
the screw clockwise: decrease upstream pressure by
turning screw counterclockwise,

‘MAINTENANCE
. Because of the simplicity of design of the 1330FC Pilot,

required maintenance is minimal. Fittings and bolts
should be periodically checked, and the body should be
ingpected for damage or excessive buildup of foreign
material.

TROUBLESHOOTING

Troubleshooting the 1330FC Pilot is equally simple.
Major troubleshooting points are as follows:
1. A ruptured pilot diaphragm is readily evident by the
discharge of fluid at the vent hole in the pilot bonnet.
2. An indication of the pilot stem binding may be
checked by removing the pilot bonmet and moving
the stetn by hand. IFf excessive drag is evident,
disassemble the pilot and determine the cause,
3. A suspected leak in the pilot seat area can be
checked by disassembling the pilot and inspecting
the seat's disc and the seat in the pilot's body.
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141-1
Check Valve

WL

ltem Part Material

1 Body End Bronze

2 Seat Ring Teflon

3 Seat Screw Stainless Steel
4 Disc Buna-N

5 Disc Holder Stainless Steel
7 Stem Brass

8 Body Bronze
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MODEL 159 *Y* STRAINER

Parpste and Dascriptin

The "Y' partern strainer is the
standard strainer on OCV warer
serviee valves. This strainer is typi-
cally externally mounted to an
upstream/inlet gide port of the basic
valve, There are a few exceptions
where it is mounted to a down-
streamy/outlet side port,

1t’s purpose is to prevent foreign

cles from entering the control
piping system of the valve (speed
controls, sjector, pilots, solenoids
#t¢.) Particles in the piping system
cap cause erratic operation of these
components and therefore affect the
operation of the valve itself.

The strainer is constructed of a cast
body with threaded inlet and outlet
connections- 1t has a seyvice port
which allows remerval and ing of
the
fitted with a bell valve for blow-off

purposes.
Speciicatin

Strainer SizeMNalve Stxe

" NPT Straines - Vaivas 1147, 1'&",
ar 2b". 3" 4" AG"

12" NPT Strainar - Valves 87 & 19~
%, " NPT Strainer - Vaives 127, 147 . &
16-

Screens/Materials

20 mash, stainless st. Standard

40 mash, stainless stl. Optional
100 meash, stainiess stl. Oplional
Above mesh screens are also available
in Monel| (Optional)

Bodies/Materials

Bronze, B-62 Standard
Cast iron, ASTM A-278 Optional

Service

Routine cleaning and checking of
the Y’ Strainer will aid in keeping
the valve functioning properly. Often
tines an erratic acting valve is an
indication that the strainer is par-
tially blocked, preventing adequate
fluid firom entering the control
piping system. The following steps
will work on valves equipped with
isolation cocks. [solation cocks are
standard on QCV water service valves
unless otherwise specified. This pro-
cedure will cause the valve to go full
open. If a temporary increase in flow
or pressure will have a damagin
effect on your system, then the shut
off valves upstream or downsiream of
the control valve should be closed.

xp 1: Close upstream or inlet
insolation cock. This prevents fluid from
entering plping and diaphragm
chamber.

id, 1.

F1om

Step 2: Close déwnstream or outlel
ten cock. This prevems dewn:
stream fluid frnh antering the piping

Step  3: Disonnect a section of tubing
between the arainer and bonnet. This
wil] allow bonnet pressure to bleed to
astmosphere and will allow the valve

Step 3: Remnove and clean mesh
sirainer SCTeehn.

Step & n the upstresm/inlet lsola-
thon cock (located direcily below
sirniner.) This will allow fluid

under pregpnre o flush strainer body.
Step 7 Reasssmbile strainer.

Step 8: Reconnect piping to banoet,
m L4 ﬂg:: upeirenm/inket

f::lp 10: Oparn dowmrtrsam/outbel
atlon cock.
“Y** Strainer service complete.

Step 11: Open appropriate shut off
valves to put the conirol valve back
Into service.

Service Suppestion
An easy way o service the ‘Y™
Strainer without taking the control
valve out of service is to instail a blow
off valve in place of the service port
plug. This will allow you to quickly
“blow'* thru the strainer by simply
opening and closing the blow off
valve.
Service port plug thread sizes
Me* gtrainar - %" plug size
" strainer - %s " plug size
¥~ gtrainar - 2" plug size

Fiury Ein vt Prancap Todpa, ORMmm 24145 4744 LISA
(918) 627194 2/AM-OCV-VALVFAX 91 8-622-806

o-mail: sales@controbvalves.com
wabsile: wwwicontrolvalves com
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1600
1800
2050
kPa
AIR / WATER

8/16" SQUARE

1/4" NPT

PRESSURE GAUGE FOR FIRE PROTECTION SERVICE

APPROVALS: UL/FM

RANGE: 0-300 PSI, 0-2050 kPa

SIZE: 3.5

CASE: STAINLESS STEEL

RING: STAINLESS STEEL, POLISHED
WINDOW: GLASS, DOUBLE STRENGTH
DIAL: BRASS, WHITE COATED

POINTER: BRASS

MOVEMENT: BRASS WITH $S PINION, UNDERLCAD AND OVERLOAD STOPS
SYSTEM: BRASS SOCKET, TUBE AND TIP
ACCURACY: 3-2-3%

3 31/32" DIA

MATERIAL TOLERANCES

GENERAL

NOTED ENVELOPE

0-300 PSI

NO. REQD R ON " | 89400 |_SIZE | DRAWING NUMBER

REV.

E.C. NO.

DATE| BY ISFAE CHKD.BY | DATE | A 589004

REVISIONS NONE
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Model 155

Valve Position Indicator Assembly

2"-8" VALVES = 33

10"~16" VALVES = 6 15

I

ltem OCV No. Description| Material

5 Contact Factory Stem Monel

4 300153 Adaptor Brass
300753 Stn't, St

3 300155 Bushing Brass

2 316000 (1.25-6")] Housing Butyrate
316001 (8-16") Acrylic

1 611108 O-Ring Viton

IN THE INTEREST O FPRODUCT IMPROVEMENT AND DESIGN,

P ——— s — - — e = —




FLOW RATE—USGPM

GLOBE VALVE FLOW CHART

BASED ON WATER AT 60*F
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ANGLE VALVE FLOW CHART

BASED ON WATER AT 60°F
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