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V. Warranty Information

*Warranty Statement - Dresser warrants that its products and work will meet
all applicable specifications and other specific product and work require-
ments (including those of performance), if any, and will be free from defects
in material and workmanship.

Warranty Claims - Warranty claims must be made immediately upon
discovery and in any event, within thirty (30) months of shipment of the
applicable product, (at fob shipping point), or within twenty four (24) months
from the date of installation, whichever is earlier. For all other details on
warranty, limitation of remedy and liability of remedy and liability, Please refer
to Dresser’s Standard Terms of sale.

CAUTION: Defective and nonconforming items must be held for Dresser's
inspection and returned to the original F.O.B. point upon request.

Incorrect Selection or Misapplication of Products - DVCD cannot be
responsible for customer’s incorrect selection or misapplication of our products.

Unauthorized Repair Work - DVCD has not authorized any non-Dresser
affiliated repair companies, contractors or individuals to perform warranty
repair service on new products or field repaired products of its manufacture.
Therefore, customers contracting such repair services from unauthorized
sources must do so at their own risk.

*Refer to Dresser’s Standard Terms of Sale for complete details on warranty
and limitation of remedy and liability.
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VI. Introduction

The CONSOLIDATED® Ball Valve is an electrically controlled pneumatically
actuated pressure relief device. It may be manually operated by closing a
switch, or automatically operated at specified opening and closing pressure.
The application provides the plant operator with a means of instantaneously
opening and closing a relief valve at a remote location.

When the pressure element is set to open the Electronic Ball Valve at a
pressure slightly below the lowest set spring loaded safety valves, it will
prevent the safety valves from opening except during major overpressure
excursions.

This valve meets requirements of ISO standards 4126-1, 1991 edition.

VIl. System Design Features

Figure 1 illustrates the relationship of the various elements of the Power
Actuated Relief Valve System. The Type 3539 Controller consists of a pres-
sure sensing element (i.e., a bourdon tube), an electrical relay and control
box which houses the electrical relay and sensing element. The Type 2537
Control Station is a 3 position selector which allows selection of Manual actu-
ation, Off or Automatic actuation. It consist of a box, selector switch and two
indicator lights (red and amber). The Pneumatic Actuator Assembly consists
of a double acting pneumatic actuator, two three way solenoid valves (one
normally open and one normally closed), one DPST rotary switch and an
actuator mounted junction box.

The electrical supply system consists of a control circuit and a solenoid cir-
cuit. The control circuit voltage is normally 120 volts AC, with a current
requirement of 5 amperes.

The solenoid circuit provides the voltage needed for the solenoid. The stan-
dard solenoid voltage is 120 VAC but can be AC or DC at different voltages.
The solenoid power supply wiring must be sized so that the voltage drop, due
to the solenoid inrush current, does not exceed 5%.

The field wiring must have insulation suitable for at least 600 volts. The sole-
noid insulation is Class F.

Environmental Conditions

 |ndoor or outdoor use

* Elevation (maximum) 2000 M

¢ Operating ambient temperature maximum 140°F.

(CE certified at 40°C maximum)

Pollution Degree - 2

Over voltage category lll

Main supply voltage fluctuations *!2 of the nominal voltage
International standards protection classification 1P65
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VIil. (Continued)

3539 CONTROLLER
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VIil. Operating Principles - Electrical System

The Electromatic Ball Vaive is a 90 degree turn “open to close”, electrically
controlled, pneumatically actuated relief valve. Automatic actuation at a
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predetermined set pressure is accomplished by a 3539 controller.
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VIil. (Continued)

The Field Wiring must have insulation suitable for at least 600 volts.

The Type 3539 Controller is actuated by the pressure in any vessel to
which it is connected. The construction of the Controller is such that it will
make and break electrical contact with a difference in pressure of 1-1/2%
of the “set pressure”. Within the Controller (see Figure 2, below) is the
Dual Control Pressure Switch.
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3539 Controller

Adjusting Screws A and B determine the operating point of each switch.
When the pressure increases to the “set point”, High Pressure Switch C
is actuated and completes the relay circuit that energizes the valve sole-
noid. The Low Pressure Switch D then provides for relay control below
the actuation value of the High Pressure Switch, thereby allowing an
adjustable blowdown for the Electromatic® Valve. This action makes
extremely sensitive regulation possible.

The Type 2537 Control Station, which includes a switch and two lights, is
a small unit that can be mounted in a control panel.
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VIil. (Continued)

The Control Station is electrically connected to the Type 3539 Controller.
With the Control Station Switch in the “automatic” position (see Figure 3,
below), the “amber” light turns on and remains on until the valve is opened.

S —

RED—
T

L\
|
Control Station 2537

When the pressure reaches the predetermined point, at which the valve
is set to open, contact is made in the Type 3539 Controller, resulting in
the relay closing. Accordingly, the solenoid valves are energized, and the
valve opens. At this time the “red” light in the Type 2537 Control Station
turns on which indicates that the valve is open. When the pressure
decreases below the adjusted closing point of the valve, the relay
de-energizes and this, in turn, de-energizes the solenoid valves, and
causes the valve to close. The “red” light in the Type 2537 Control Station
will then go off, and the “amber” light will go on. The lights on the control
station are controlled by a position switch on the actuator.

F VALVE
ELECTROMAT'CN‘T%‘E STATION

TYPE 2

—— AMBER

When it is desirable to open the valve “manually”, this can be accom-
plished by simply pushing the Control Station Switch to the “manual”
position. To close the valve, it is only necessary to push the Control
Station Switch to the “off" position.

NOTE:
Remember that when the switch Is In the “automatic” position, the
valve will open at the predetermined pressure for which It Is set.
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X. Recommended Installation Practices

A. Main Valve

The power actuated Relief Valve is customarily installed either on a super-
heater, or on a manifold fed by two or more boilers. To facilitate servicing,
an Isolation Valve should be installed directly below the Main Valve, as
shown in Figure 1. (Refer to ASME Code Restrictions for code stamped
valves).

SUPPORT

D | SCHARGE
STACK

DRAIN

o Ol
3500 BALL VALVE

Recommended Exhaust Stack Installation

3500 Ball Valve 24, 240, 480 AC 60 HZ 3
110 AC, 200 AC 50 HZ 3
6, 12, 24, 120, 220 DC* DC 1.0

* Special Limit switches required for DC Voltages
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XIil. (Continued)

| Figure 7}
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XIll. (Continued)

B. Actuator Assembly Removal
Refer to Figures 9, 10 or 11

1. Shut off the service air line and disconnect it from the actuator.

2. Shut off the electrical supply to the actuator mounted junction box.
Disconnect electrical wires and conduit coming from the controller to the
junction box at the junction box.

3. Attach a strap sling around the cylinder portion of the actuator at the end
near the housing. NOTE: Do not connect a lifting device to the junc-
tion box, solenoid valves or tubing. Hook a chain hoist or other suit-
able lifting device to the strap sling. Adjust the hoist until no slack is in the
line. Loosen and remove the four actuator mounting bolts connecting the
yoke to the valve body. Slide the actuator and yoke assembly away from
the valve until the mounting yoke is clear of the drive bushing.

3500 BALL VALVE @ @
DRIVE BUSHING $ m @
CAP SCREW & WASHER W @ w @
YOKE
BETTIS ACTUATOR '; ® ®

SET SCREW

|

/ normally closed,

energize to open
solenoid valve

ACTUATOR/VALVE ASSEMBLY
TOP VIEW
T310, T312 & T316 ACTUATORS

For “T-300” Series Actuator
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XIil. (Continued)
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XIil. (Continued)

C. Stem Removal
Refer to Figures 7 and 8

1. Loosen the allen head set screw in the drive bushing. Slide the bushing
off the stem and remove the drive key.

2. Loosen and remove the two packing gland stud nuts. Remove the pack-
ing gland flange and the packing giand.

3. Using a wire hook or screw driver, dig out the grafoil packing. The pack-
ing stop washer is drilled and tapped with two #10-32 threaded holes.
Screw a piece of all-thread or a #10-32 screw approximately 3" long into
one of the holes in the packing stop washer. Slide the packing stop wash-
er off the stem. The stem nut can now be removed using the stem nut
wrench, illustrated in Figure 12 & 12A. Rotate the nut counterclockwise
to remove it.

4. Remove the stem and bearing washer from the body.

STEM NUT REMOVAL TOOL

RETAINER PLATE

4948901 3515, 3525 4949001 __ |3515, 3525

3516, 3526 3516, 3526
4947101 3517, 3527, 3637 4947001 3517, 3627, 3537
4945701 3547 4946901 3547

—
- —
- —

STEM NUT

REMOVAL TOOL RETAINER PLATE
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2.

If the switch is properly adjusted and leakage continues, the ball and seat
assembly must be removed and checked. The valve must be isolated
from system pressure before it can be disassembled. Using the proce-
dures outlined in the disassembly section of this manual remove the
Adapter Flange and Ball and Seat assembly. Inspect the spherical radius
in the seat for cutting or flaking of the chrome carbide. Inspect the spher-
ical radius of the ball for cutting or flaking of the chrome carbide. Very light
flaking at the edge of the bore is acceptable. If the seat is damaged and
the ball has galling or flaking of the carbide coating the entire ball and
seat and loader assembly must be replaced. Remove the old gasket and
clean the gasket surfaces of the body and the busing. Reassemble the
valve using the procedures outlined in the assembly section of this man-
ual. Pressurize and actuate the valve. Check for leakage.

If a new ball, seat and loader assembly has been installed and the valve
still leaks, the stem bearing pad must be replaced. Refer to the disas-
sembly and assembly section of this manual for disassembly and assem-
bly instruction. The valve must be isolated from system pressure when
removing and replacing the stem bearing pad. New packing must be
installed each time the stem is removed.

B. Actuation System Trouble Shooting

Table Il is provided as a guideline to be followed should the actuator fail to
function properly. If all the steps listed in Table |l are followed and the actua-
tor still does not function, the factory should be consulted.

NOTE:

The valve should be isolated from system pressure while trouble
shooting of the actuation system. Accidental actuation of the valve
could occur.
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XVLI. (Continued)

I. Valve will not open when
over pressure occurs

TABLE 1l

. 3539 pressure switch CR1 &

CR2 not properly set

Check CR1 & CR2 settings. If not
correct - Reset pressure switches.
If correct - Go to possible cause 2.

. No air supply pressure to the

solenoid valves

Re-establish air supply pressure
to the solenoid valves.

. Solenoid valve coil burnt out

Check solenoid coil.
Burnt coil - Replace coil.
No - Go to possible cause 4.

. Loss of electric power supply

Check voltage.

No voltage - Re-establish electric
power. Has voltage - Go to
possible cause 5.

. Damaged ON/OFF/AUTO

selector switch in 2537 control
station

Check continuity of contacts.
No continuity - Replace switch
has continuity - Go to possible
cause 6.

. Defective high and/or low

pressure switch (CR1 & CR2)
in 3539 controller

Check voltage at 3539 terminals

TS5 & T6 and at T6 & T7. No voltage -
Replace pressure switch. Has
voltage - Go to possible cause 8.

. Relay CR3 in 3539 failure

Check voltage at 3539 terminals
T30 T2 & T3 to T1.

No voltage - Replace relay.

Has voltage - Go to possible cause 8.

. Wiring or terminal lug failure

Check all wire and terminal
connections. Replace as required.

I.Valve will not open with the
control station selector in
the manual mode or reclose
when put in “automatic”

. No air supply pressure to the

solenoid valves

Re-establish air supply pressure
to the solenoid valves.

. Solenoid valve coil burnt out

Check solenoid cail.
Burnt coil - Replace caoil.
No. - Go to possible cause 3.

. Loss of electric power supply.

Check voltage.

No voltage - Re-establish electric
power. Has voltage - Go to possible
cause 4.

. CR5 in actuator limit switch not

properly set or has failed.

Check continuity between junction
box terminals 3 & 4.

No continuity - Replace switch.
Has continuity - Go to possible
cause 6.

. Damaged ON/OFF/AUTO

selector switch in 2537 control
station

Check continuity of contacts.
No continuity - Replace switch.
Has continuity - Go to possible
cause 6.

. Relay CR3 in 3539 failure

Check voltage at 3539 terminals
T3toT2 & T3to T1.
No voltage - Replace relay.

Has voltage - Go to possible cause 7.

. Wiring or terminal lug failure

Check all wire and terminal
connections. Replace as required.
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XVI. (Continued)

C. Packing Leakage

Should packing leakage occur, tighten the two packing gland nuts in quarter
turn increments. Check after each quarter turn adjustment to see if leakage
has stopped. The packing should be tightened only enough to stop the leak-
age.

If the leakage cannot be stopped by tightening the gland nuts, the valve
should be repacked with new packing. The valve can be repacked without
removing the actuator and actuator yoke if split ring service packing is used.
Refer to Table lll for part numbers. The EBV can also be repacked with grafoil
ribbon pack. If the Electronic Ball Valve is equipped with an isolation valve it
must be closed to isolate the EBV. Open the EBV from open to closed to
relieve pressure trapped between the EBV and the isolation valve. If the EBV
is not equipped with an isolation valve, the unit must be shut down.

Loosen the packing gland bolts one full turn. Wait approximately two minutes
to verify that the gland and flange does not move and reload the packing
gland nuts. Loosen the actuator drive bushing lock screw and move the bush-
ing away from the packing gland flange enough to allow removal of the pack-
ing gland stud nuts. If the gland and flange has not reloaded, loosen and
remove the two packing gland nuts. Move the packing gland flange and pack-
ing gland away from the stuffing box until the flange contacts the yoke. Using
a wire hook similar to the one illustrated in Figure 6, or a packing remover,
remove the grafoil packing from the stuffing box. Place the split ring packing
around the stem below the packing gland. Use the gland to position the pack-
ing in the stuffing box. The correct number of rings is specified in Table IIl.
Install the packing gland nuts and tighten. Final adjustment must be made
after the valve is pressurized. Tighten just enough to prevent leakage.

TABLE Il

VALVE TYPE PART NUMBER QUANTITY
3515, 3516, 3525 & 3526 4960902 3
3517, 3527 & 3537 4960901 3

3547

4960903 3
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XVI. (Continued)

D. Electrical System

To inspect for proper wiring of the Controller, Control Station and the actuator,
refer to Figure 13 and 14.

If trouble is encountered in the Controller, the Control Station or the actuator,
refer to the Trouble Shooting Chart shown in Table il.

Each block in the chart identifies a particular piece of equipment (i.e., the
Controller, the Control Station, the actuator assembly, etc.), and the terminal
to check when the system is malfunctioning. Therefore, when numbers and
letters, such as T7 or T8, are encountered in the Trouble Shooting Chart, these
refer to specific terminals, such as 7 or 8, in a particular piece of equipment.

Note: Supply wiring should be large enough to prevent more than
a 5% voltage drop to the solenoid in-rush current. A voltage
drop may cause the solenoid to fail.

WIRE AWG DIA (mm)
16 1.52
12 2.66

Note: A 5 AMP circuit breaker should be installed to protect
the controller.
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XVIl. Reassembly

A. Lubrication

Acceptable lubricants are Molykote GN paste® and Sentry’s Twist® antisieze
compound.

All threaded fasteners except pipe threads and tube fittings are to be lubri-
cated. Pipe threads must be sealed with pipe thread sealant or teflon tape.

Care must be taken not to get lubricant on any other valve surfaces.

B. Tools Required

B ol S A

(1)

P »w n

o

Stem nut wrench - see Figure 12 & 12A.

Two hooks for installation/removal of the ball. See Figure 6.
Torque wrench or torque adjustable impact wrench.
Various size open x boxed end wrenches.

Screw drivers.

Wire cutter, stripper and lug crimper combination tool.

. Valve Assembly

Refer to Figures 7 and 8

Place the valve body in a vise or other suitable holding fixture with the
seat bushing opening facing up.

Place the bearing washer onto the stem and slide against the bearing
shoulder of the stem.

Place the stem nut onto the stem with the milled wrench slots facing
away from the large end of the stem.

Insert the stem, bearing washer and stem nut assembly into the stuffing
box opening of the body. Screw the stem nut into the body and torque to
the value specified in Table IV.

Place the packing stop ring over the stem and slide it down into the stuff-
ing box until it contacts the stem nut.

Place the packing rings over the stem and slide them down into the stuff-
ing box.

Install the packing gland to the stem with the larger spherical radius fac-
ing away from the valve.

TABLE IV

DISCHARGE COLLAR PACKING GLAND
VALVE TYPE DISCHARGE PACKING G STEM NUTS YOKE BOLTS ACTUATOR BOLTS
3515, 3525,
3516 & 3506 | 90 35 50 50 50
a2 200 50 100 75 75
3547 275 50 125 100 100
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XVIL.C. (Continued)

8.

10.

11.

12.

13.

14.
15.

Place the packing gland flange onto the stem and align the two holes
with the packing gland studs. Slide it down until it contacts the packing
gland. Screw the packing gland nuts onto the packing gland studs until
they contact the gland flange. Tighten hand tight.

Rotate the stem so that the “Tee” of the stem head is perpendicular with
the valve center line. With the small tapered end of the Belleville Washer
up. Insert the first Belleville Washer into the guide bore at the top of the
body. It should rest flat at the bottom of the guide bore. Install the spring
spacer, with the tapered end of the second Belleville Washer down, insert
it into the guide bore. It should seat on the spacer.

Rotate the seat loader so that the bore center line is perpendicular to the
body center line. Lower the loader into the bore until the lower edge is
below the “Tee” of the stem. Rotate the loader under the “Tee” until it rests
flat on the Belleville Washer. The 45 degree seat angle and 15 degree
tapered angle must be facing the top of the body.

Rotate the stem until the “Tee” of the stem is in line with the valve center
line. When viewing the stem from the top the milled keyway must face to
the left on T300 series and to the right for T400 series actuator. With the
flow port perpendicular to the body center line, use two wire hooks to
lower the ball into the body. The slot in the ball must align with the stem
“Tee” and rest on the seat loader.

Insert a flat blade screw driver between the ball and the body at a loca-
tion 180° from the “Tee” slot to prevent the stem from moving the ball.
Tighten packing by torquing to the values in Table IV. Remove the screw-
driver.

Prior to assembly of the seat bushing and bushing gasket, the bushing
“stand off” must be checked. Follow the steps below to check “stand off”:
Install the seat bushing into the body.

Lower the bushing until it rests on the ball.

Rotate the seat bushing back and forth to insure it is not binding.
Without exerting downward force on the bushing, use a depth
micrometer and measure the distance from the top of the bushing to
the top of the body.

e. The correct dimensional ranges for this distance are in Table V.
Remove the bushing from the body. Place the bushing gasket in the gas-
ket recess of the body. Install the bushing in the body.

Align the bolt holes of the discharge collar with the discharge collar studs
and place the discharge collar onto the body. Screw the discharge collar
stud nuts onto the studs. Using the sequence in Figure 15, torque to the
values in Table IV.

appop

Discharge Collar Torquing Pattern

TABLEV
VALVE TYPE STAND OFF
3515 .275-.320
3525 .275-.320
3516 .275-.320
3526 .275-.320
3517 .550-.625
3527 .550-.625
3537 .5650-.625
3547 .535-.590
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XVIl. (Continued)

D. Actuator and Accessory Assembly for Bettis T300 and
;4?3 Series Actuators - Refer to Figures 16 & 17 or 18

NOTE:
Generally removal of the accessories from the actuator is not required. If
maintenance of accessories is not required, they should not be removed.
If they were not removed, steps 1 through 6 will not be required.

Attach the accessory mounting bracket to the actuator using the bracket
mounting bolts.

Attach the junction box to the mounting bracket using the box mounting
SCrews.

Remove the two appropriate screws from the solenoid valve diaphragm
case on the side that is to be attached to the mounting bracket. Using
these two screws, attach the solenoids to the mounting bracket. The
ASCO HT8316G64 must be mounted on the cylinder side of the actua-
tor and the HT8316G66 on the opposite end.

From inside the junction box screw the 1/2" NPT pipe nipples thru the
conduit holes and into the 1/2" female thread on the solenoid valve sole-
noid. Thread and tighten a conduit lock nut onto the nipple end in the
junction box. Connect the conduit to the junction box and limit switch with
two conduit connectors.

Wire the solenoid valves and the limit switch to the terminal block inside
the junction box per the wiring diagram.

Connect all pipe fittings, tubing fittings and tubing as illustrated in Figure
16 and 17 for the Bettis T300 Series Actuator or 18 and 19 for T400
Series Actuator.
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Figure 18

TEE
CLOSED NiPPLE
REDUCER BUSHING

NiPPLE

=\

normally closed, — ]

TUBE FITTING
(STRAIGHT)

/ /f TUBING
-

TUBING FITTING BETTIS A
TR e ] — S ACTUATOR

energize to open

solenoid valve

TUBE FITTING
(STRAIGHT)

Top View “T400” Series

TUBING—/

N I — -
SWITCH TUBE FITTING —_
(STRAIGHT) TuBiING

CAP SCREW, WASHER
& NUT

SEALING FITTING

CLOSED NIPPLE

SOLENO!D
(HT8316G66)

PRESSURE
REGULATOR
CLOSED
NIPPLE
FILTER

FLEX
CONDUIT

CONDUIT FITTING
(ELBOW)

REDUCER BUSHING

BETTIS ACTUATOR

Front View of “T400” Series

normally closed,

energize to open

solenoid valve

CONDUIT FITTING
(ELBOW)

SEALING FITTING
CLOSED NIPPLE

JUNCTION BOX
BRACKET

CAP SCREW
SOLENOID
(8316G64)
TUBE FITTING
(ELEOW) \

e

AN -

\—TUBE FIT

TING
(ELBOW OR STRAIGHT)

NUT & BOLT




34 CON-15

XVIL.D. (Continued)

Note: For normal maintenance begin assembly with Step 7.

7. Slide the Actuator Drive Bushing approximately 3" into the Drive Sleeve
of the Actuator.

8. Insert the yoke alignment tool (Figure 20) through the bottom of the yoke
and into the Bushing Guide Bore of the Actuator Yoke (Figure 21).

9. For proper alignment assembie the Yoke to the Actuator with the Yoke
Alignment Tool with the Actuator Drive Bushing in place.

10. Fasten the Yoke to the Actuator using the Cap Bolts provided and torque
to the values in Table IV.

11. Remove the Actuator Drive bushing and the Yoke Alignment Tool from
the yoke and Actuator.

12. Place the Key into the milled Keyway on the stem.

13. Align the Key in the Keyway of the Actuator Drive Bushing. With the key
on the Stem of the Ball Valve.

14. Slide the Actuator Drive Bushing on to the Stem until it is about 1/8 in.
from the Packing Gland Studs.

15. Thread the Socket Head Set Screw into the threaded hole in the side of
the Actuator Drive Bushing.

16. Tighten to secure the Actuator Drive Bushing to the Ball Valve Stem.

AL IGNMENT TOOL

52 an BL ‘ ACTUATOR
725

T310, T312, & T316
T410,T412, & T416

P — — — —

-

BALL VALVE

YOKE AL | GNMENT
TOOL INSTALLED
ON YOKE

YOKE ALIGNMENT TOOL
INSTALLED IN YOKE

YOKE ALIGNMENT TOOL
(SEE SECTION XV
FOR DETAILS)
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17.

20.

21.
22.

Temporarily tighten the packing gland nuts to prevent forcing the stem
against the ball when assembling the actuator to the valve. Align the stem
keyway 90 degrees to the left of the valve center line for T300 Series
actuators and 90 degrees to the right for T400 Series actuators. Make
sure the actuator is stroked to the closed location. (The keyway will be
45 degrees to the right of the centerline when viewing the actuator from
the top.) Slide the actuator and yoke over the stem and seat the actuator
yoke over the raised guide face and against the body. Install and tighten
the yoke cap bolts to the torque specified in Table IV.

. Remove the actuator output shaft cover. Rotate the actuator if required to

align the keyway. Install the key into the keyway. Replace the actuator
output shaft cover.

. With the valve closed adjust the closed side cam bushing to trip the switch

wired to the solenoid piped to close the valve. Refer to Figure 22 for an
illustration of the switch tripping cams. Use a continuity tester or volt/ohm
meter across terminal 3 and 4 to verify that the switch contacts are closed.
With the valve open, verify that the port hole thru the ball is perfectly
aligned with the valve ports. If it is not, make adjustments using the open
side travel stop. Now adjust the open side cam bushing in the same way
described in step 11 above. Check continuity across terminals 5 and 7.
Loosen the packing gland nuts and retighten hand tight.

The actuator is mounted, the Switch Tripping Cams are set to open or
close the 3500 EBV when the Controller indicates that the pressure in
the steamline has increased to the set pressure of the valve. The valve is
now ready to test to insure it will open and close at the correct pressures.
See Section XII, for instructions for setting and testing the valve.

Caution: The contacts on the limit switch are factory set.
Do not adjust. Consult factory.

:/
OPEN SIDE

ACTUATOR
SWITCH —~_

LEVER N
CAM

CLOSED SIDE
— ACTUATOR
--—"" SWITCH LEVER
CAM
t--——— SWITCH LEVER

~_L— swiTcH

“T-300” and “T-400 Series Actuator Switch Arrangement
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E. Actuator and Accessory Assembly for Bettis
Models CB525 and CBL725 Actuators - Refer to
Figure 20, 21, 23, 24 and 25

NOTE:
Generally removal of the accessories from the actuator is not required.
If maintenance of accessories is not required, they should not be
removed. If they were not removed, steps 1 through 6 will not be
required.

Attach the accessory mounting bracket to the actuator using the bracket

Remove the two appropriate screws from the solenoid valve diaphragm
case on the side that is to be attached to the mounting bracket. Using
hese two screws, attach the solenoids to the mounting bracket. The
ASCO 8316G64 must be mounted on the cylinder side of the actuator
. and the 8316G66 on the opposite end.

From inside the junction box screw the 1/2" npt pipe nipples thru the con-
duit holes and into the 1/2" female npt thread on the solenoid vaive sole-
noid. Thread and tighten a conduit lock nut onto the nipple end in the
unction box. Connect the conduit to the junction box and limit switch with
two conduit connectors.

Wire the solenoid valves and the limit switch to the terminal block inside
the junction box per the wiring diagram.

Connect all pipe fittings, tubing fittings and tubing as illustrated in Figure

23 and 24.

& WASHER

o

3500 BALL VALVE ,@' '@

DRIVE BUSHING Q
CAP SCREW
YOKE $ 8
BETTIS ACUATOR —\\L‘k
1

SET SCREW

Top View CB525/CBL725 Actuators
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CLOSED
NIPPLE
FILTER

CAP SCREW, WASHER
& NUT

SEALING NIPPLE
CLOSED NIPPLE

SOLENOID JUNCTION BOX
(8316G64)
PRESSURE SEALING FITTING
REGULATOR CLOSED NIPPLE

CONDUIT
FITTING

SOLENOID
(HT8316G66)

TUBE
FITTING

af

FLEX CONDUIT
BETTIS ACTUATOR

CONDUIT FITTING
(ELBOW)

CAP SCREW

TUBE FITTING
(STRAIGHT)

SWITCH CAM
CAP SCREW
SWITCH BRACKET
NUT & BOLT

REDUCER FITTING

Front View CB525/CBL725 Actuators

Note: For normal maintenance begin assembly with Step 7.

7.

10.
11.
12,

Rotate the stem until the milled keyway is located 90° (1/4 turn) to the left
of the valve center line and temporarily tighten the Packing Gland Nuts
to prevent the stem from moving.

Slid the Actuator Drive Bushing into the Drive Sleeve of the Actuator.
Insert the yoke alignment tool (Figure 20) through the bottom of the yoke
and into the Bushing Guide Bore of the Actuator Yoke (see Figure 21)
For proper alignment assemble the Yoke to the Actuator with the Yoke
Alignment Tool with the Actuator Drive Bushing in place.

Fasten the Yoke to the Actuator using the Cap Bolts provided and torque
to the values in Table IV.

Remove the Actuator Drive bushing and the Yoke Alignment Tool from
the yoke and Actuator.
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13. Place the Key in the milled Keyway on the Ball Valve Stem.

14. Align the small diameter end of the Actuator Drive Bushing Keyway with
the Key in the Ball Valve Stem.

15. Slide the Drive Valve Bushing onto the Ball Valve Stem.

16. Position the Actuator Drive bushing on the Stem so that the small diam-
eter end is about 3/8 of an inch below the Yoke.

17. Install and tighten the Actuator Drive Bushing Lock Screw.

18. Slide the actuator yoke over the stem and raised guide diameter of the
body seat until it seats against the body. Install the yoke cap bolts and
tighten to the value specified in Table IV.

19. With the valve closed, adjust the cam bushing to trip the switch wired to
the solenoid to close the valve. Refer to Figure 25 for an illustration of
switch tripping cam. Use a continuity tester or volt/ohm meter across ter-
minals 3 and 4 to verify that the switch contacts are closed.

20. With the valve open verify that the port hole thru the ball is perfectly
aligned with the valve ports. If it is not, make adjustments using the open
side travel stop. Now adjust the open indicator limit switch so that it is
closed when the valive is open. Check continuity across terminals 5 and 7.

21. Loosen the Packing Gland Stud Nuts and retighten hand tight.

22. The actuator is mounted, the Switch Tripping Cams are set to open or
close the 3500 EBV when the Controller indicates that the pressure in the
steamline has increased to the set pressure of the valve. The valve is now
ready to test to insure it will open and close at the correct pressures. See
section XII, for instructions for setting and testing the valve.

Caution : The contacts in the switch are factory set. Do not adjust.

Contact factory.

l
-

-E SWITCH
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— CAM
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XVIIl. Inventory Philosophy

A.

General Information

The importance of maintenance planning is the key to good plant opera- .

tions. Part of that planning involves making sure that replacement parts
needed to repair valves are available at the job-site when required.
Developing and implementing a standard valve maintenance plan will
quickly pay for itself by eliminating costly downtime, unscheduled out-
ages, etc.

Inventory Planning - Replacement Parts List
The basic objectives in formulating a replacement part plan are:

PROMPT AVAILABILITY

MINIMUM DOWN TIME

SENSIBLE COST

SOURCE CONTROL
Having parts immediately available from plant storeroom inventory is
obviously the best way to accomplish those objectives. Since it is imprac-
tical to have very part that might be needed to accomplish a given repair
in stock at all times, guidelines for establishing meaningful inventory
levels are summarized in the table below:

Part Quantity Parts/ Predicted
Description Number of Valves Availability*

CLASS | T 70%
1. Packing Set 11
2. Gasket 11
CLASS I 85%
3. Ball, Seat and Loader

Assembly 1/2
4. Bearing Washer 11
CLASS I 95%
5. Belleville Washer 1/2

(2 Required)
CLASS IV 99%
6. Stem Key 1/2
7. Drive Bushing Set Screw 11
8. Switch Cam Set Screw 11

(1-1/2" & 2" sizes only)

*

Predicted availability means that percentage of time the user plant will
have the right parts to make the proper repair on the product, i.e. if Class
| parts are stocked at the owners facility, the parts needed to repair valve
in question will be immediately available in 70% of all instances.

NOTE:
Genuine Dresser Parts

The next time replacement parts are
needed, keep these points in mind:

e DVCD designed the parts.

* DVCD guarantees the parts.

* Consolidated® valve products have
been in service since 1877.

» DVCD has worldwide service.

¢ DVCD has fast response availability
for parts.
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cl

Recommended Spare Parts
Consult the Replacement Parts list (see Section XVIII.B. of this manual)
to define the parts to be included in the inventory plan.

Select the desired parts and determine those required for proper main-
tenance of the valve population in the plant.

Dresser Valve and Controls recommends keeping class |, II, & I, spare
parts available, based on the number of valves in the population.

Identification and Ordering Essentials
When it becomes necessary to order a replacement part, the order
should state:

Part name

Valve Size

Valve Type

Serial Number of Valve

Valve Seat Bore (For Ball Seat & Loader Assemblies)

| |
m CONSOL IDATED —
POWER REL|EF BALL VALVE
TYPE |
2o m— T S——
TV | J LBS/HR

4l — L S
PRESSURE & TEMPERATURE LIMITS
| S—1 T R { I
SER NO | ] OATE| |J
e | ]

F[ ]

] I

Valve Nameplate

All other information will be found stamped on the nameplate attached to
the body of the valve. (See Figure 26).

In addition, the serial number is stamped on the top edge of the outlet
flange. Be sure to include the one or two letters preceding the figures in
the serial number.
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XIX. Maintenance Tools
Disassembly and Reassembly require the follow-
ing tools:

A. Stem Nut Removal Tool (see Figure 12 for Dresser part number).
For manufacturing dimensions see Figure 27 and Table VI.
B. Stem Nut Remover Retainer Plate (see Figure 12a for Dresser
part number). For manufacturing dimensions see Figure 28 and
Table VII.
C. Two wire “S” hook about 6 to 8 inches long (see Figure 6 to shape
wire).
D. Yoke Alignment tool, (see Figures 20, 21 & 29, for identification
and Table VIl for manufacturing dimensions).
These tools are available from Dresser Valve and Controls Aftermarket
Support at (318) 640-6044, or you may manufacture your own using the
dimensions supplied.
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Stem Nut Removal Tool Stem Nut Removal Tool Retainer Plate

TABLE VI
Valve Ain. B in. Cin. Din. E. in. Fin. Gin. Hin. Jin.
Type (mm) (mm) (mm) {mm) (mm) (mm) (mm) (mm) (mm)
3515/25/ 3-3/8 1 1-5/16 .200 1.250 220 1.125 1 11/16
16/26 (85.7) (25.4) (33.3) (5.08) (31.7) (5.59) (28.57) (25.4) (1.6)
3517/27/ 5 1 2-1/2 312 1.875 .360 1.625 1-1/2 1-3/16
37 (127) (25.4) (63.5) (7.92) (47.6) (9.14) (41.27) (38.1) (14.3)
5-3/4 1 2-1/2 .200 2.350 .360 1.906 1-13/16 1-17/32
3547 (146) (25.4) (63.5) (5.08) (59.7) (9.14) (48.41) (46.0) (38.9)

Note: For use with Stem Nut Removal Tool, (Assemblies over the removal
tool, and is held in place by the packing gland stud bolts and
loosely tightened nuts).

TABLE VII

Valve in. |n. | . ” i

Type (mm) (mm) (mm)

3515/25/ 2-1/16 1-1/32 3 1.141
16/26 (52.3) (26.19) (76.2) (28.98)

3517/27/37 : 2-3/4 1-3/8 3-7/8 1.687
(69.8) (34.92) (98.42) (42.85)

3547 3-5/8 1-13/16 5 2.062
(92.1) (45.97) (127 (52.37)
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Figure 29 |
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D f
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Yoke Alignment Tool Machine Drawing

TABLE VI
‘ MACHINING DIMENSIONS for YOKE ALIGNMENT TOOLS
PART ACTUATOR SIA" +/_ “B” +/_ MC” +/_ “DH +/_ uEn +/_
NUMBER TYPE 1/64 in. .001 in. 1/64 in, 1/64 in .001in
+/-.4 mm +/-.02 mm +/-.4 mm +/-.4 mm +/-.02 mm

4990101 CB525 & 25/8in. 2.253In. 13/8in. 1in. 2,369 in.

CBL725 66.68 mm 57.23 mm 34.92 mm 25.4 mm 60.17 mm
4990201 T-310, T-312 35/8in. 3.254 in. 13/8in. 1in. 3.359 in.

T-316 92.08 mm 82.65 mm 34.92 mm 25.4 mm 85.32 mm
4990301 T-410, T412& | 5in. 127 mm 4,506 in. 1 8/8in. 1in. 4.619in.

T-418 ) 114.45 mm 34.92 mm 25.4 mm 117.32 mm
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XX. Manufacturer’s Field Service & Repair

A.

Program

Factory Setting vs. Field Setting

Every CONSOLIDATED® Safety Relief Valve is set and adjusted before

shipment from the factory. Blowdown adjustments are made as carefully

and accurately as possible. However, it must be recognized that actual
field operating conditions may vary considerably from factory test condi-
tions.

Conditions beyond the manufacturer's control that affect Safety Relief

Valve operation are:

e Quantity of steam being discharged through the valve, i.e. the actual
installation capacity exceeding that of the test boiler, thus permitting
the valve to flow its full rated capacity.

¢ Quality of steam being discharged.

Discharge piping stresses and back pressure.

*  Ambient temperature.
¢  Shipping or storage damage.
e Improper bolting of flanges.
¢ Damage due to foreign material in the steam.
Final Safety Relief Valve adjustments made on the actual installation are
the best means of insuring that the valves perform in compliance with the
ASME Boiler Code and/or other applicable code requirements.
During the manufacturing process of the 3539 Controller, The Pressure
switch is pre-set to the required opening and closing pressures. The
ambient temperature when the controller is installed on the boiler will
affect material and design of the bourdon tube in the pressure switch and
may require the 3500 Electromatic® Ball Valve to be reset at the actual
temperature and pressure of the boiler, once the ambient temperature
around the boiler stabilizes.

Field Service

Utilities and Process Industries expect and demand service on a
moment’s notice. CONSOLIDATED® Field Service can be depended
upon for prompt response, even in extreme off-hour emergency situa-
tions.

DVCD maintains the largest and most competent field service staff in the
industry. Service Engineers are located at strategic points throughout the
United States to respond to customer’s requirements for service. Each
Safety Engineer is factory trained and long experienced in servicing
Safety Relief Valves. DVCD Service Engineers restore disc and nozzle
critical dimensions which effect valve performance, and are capable of
modernizing valves in the field.

it is highly recommended that the professional talents of a DVCD Field
Service Engineer be employed to make final field adjustments during the
initial setting of all CONSOLIDATED® Safety Relief Valves.

All Field Service Engineers’ activities are coordinated from the Alexan-
dria, Louisiana, Field Service Office. Upon receipt of a purchase order
number authorizing the trip, the engineer is dispatched.

Contact: Field Service Dept., Field Service Supv., (318) 640-6055

Factory Repair Facllities
The factory at Alexandria, Louisiana, maintains a complete CONSOLI-
DATED® repair center. The repair Department is staffed to provide you
rapid repair that meets your needs.

Contact: Repair Dept., Mgr. Valve Repair, (318) 640-6057.



For service please contact the appropriate sales office below.

THE DRESSER FIELD SERVICE ORGANIZATION IS UNEQUALED
For prompt field service, please call
Dresser Industrial Valve Operations Service Department, Alexandria, Louisiana.
Normal Working Hours — (318) 640-6055
fter Hours, Weekends, Holidays — (318) 640-2250

Service Department

Location of Service Engineers

LOUISIANA, Alexandria .................
FLORIDA, Jacksonville . .................
ATLANTA, Georgia .. ......covvvevnvnnnn
ILLINOIS, Chicago ........cccvvnvuvnnn
INDIANA, Crawfordsville . . ...............
KENTUCKY, Maysville ..................
NORTH CAROLINA, Charlotte . ...........
PENNSYLVANIA, Philadelphia ............

SOUTH CAROLINA, Charleston

TEXAS,Dallas .............cocvie...
VIRGINIA, Richmond ...................

Sales Office Locations

UNITED STATES

Dresser Industries, inc.

Valve & Controls Division

Industrial Valve Operation

LA. Highway 3225 at U.S. Hwy. 167 North

P.O. Box 1430, Alexandria, Louisiana 71309-1430
Telephone (*) 1-318-640-2250, Telex 586423

Fax (*) 1-318-640-6222

Eastern Region

85 Bodwell Street, Avon, Massachusetts 02322-1190
Telephone (*) 1-508-941-8958

Fax (*) 1-508-941-5409

Northern Reglon

3201 North Wolf Road, Franklin Park, Hlinois 60131
Telephone (*) 1-847-451-3913

Fax (*) 1-847-451-3997

Southern Reglon

15112 Morales Road (77032), P.O. Box 60078
Houston, Texas 77205-0078

Telephone (*) 1-281-871-6600

Fax (*) 1-281-871-6608

Waestern Reglon

250 El Camino Real, Suite 200 (92780)
P.O. Box 465

Tustin, California 92781

Telephone (‘2 1-714-734-1955

Fax (*) 1-714-734-1963

South American Reglon

10556 N.W. 26th Street, Sulte D-201, Miami, Florida 33172
Telephone (*) 1-305-470-2766

Fax (*) 1-350-470-2743

Central American Reglon
85 Bodwell

Avon, MA 02322

Telephone (*) 1-508-941-8958
Fax (*) 1-508-941-5408

CANADA

Dresser Canada, Inc., Valve & Controls Division
5010 North Service Road

Burlington, Ontario, L7L 5R5 Canada
Telephone (*) 1-805-335-3529

Fax (*} 1-905-336-7628

Dresser Canada, Inc., Valve & Controls Division

3530 78th Avenue, Edmonton, Alberta, T6B 2X9 Canada
Telephone (*) 1-403-465-7882

Fax (*) 1-403-468-0934

CHINA

Dresser Valve & Controls China

Room 2101, Capital Mansion, #6 XiYuanNan Road
Chao Yang District, Beijing, China 100004
Telephone (*) 86-10-6465-4515

Fax (*) 86-10-6466-0195

EUROPE

Dresser U.K. Limited, Valve & Controls Division
Industrial Valve Operation

Gillibrands Estate, Skelmersdale, Lancashire
WN8 9TU England

Telephone (*) 44-1695-52600, Telex (851) 627039
Fax (*) 44-1695-720175

Dresser U.K. Ltd.

Unit 5, Brook Business Centre
Cowley Mill Road

Uxbridge Middlesex

England UB8 2FX

Telephone (*) 44-1895-454902
Fax (*) 44-1895-454917

JAPAN

Dresser Japan, Ltd., Industrial Valve Operation
11F-KY Building, 1-8-11 Kita-Shinagawa
Shinagawa-Ku, Tokyo 140 Japan

Telephone (*) 81-3-5462-8191

Fax (*) 81-3-5462-8195

KOREA

Dresser Korea, Inc.

#2107 Kuk Dong Building, 60-1, 3-Ka, Choongmu-ro
Chung-Ku, Seoul, Korea 100705

Telephone (*) 82-2-274-0792

Fax (*) 82-2-274-0794

MEXICO

Masonellan Internacional S.A. de C.V.
Av. Henry Ford No. 114

Apartado Postal 572

54030 Tlalnepantla, Mexico
Telephone é‘gﬂsz-s-m 0-9863

Fax (*) 52-5-310-5584

SAUDI ARABIA

Dresser Al Rushaid Valve & Instrument Co., Ltd.
P.O. Box 10145, Jubail Industrial City 31861
Kingdom of Saudi Arabia

Telephone (*) 966-3-341-0278

Fax (*) 966-3-341-7624

SINGAPORE

Dresser Valve & Controls Far East
16, Tuas Ave 8, Singapore 639231
Telephone (*) 65-861-6100

Fax (*) 65-861-7172

SOUTH AFRICA

Dresser Limited, Valve & Controls Division

P.O. Box 2234, 16 Edendale Road, Eastleigh,
Edenvale 1610, Transvaal, Republic of South Africa
Telephone (*) 27-11-452-1550

Fax (*) 27-11-452-2903

UNITED ARAB EMIRATES

Dresser Valve & Controls Division

Units JAO1 & JAQ2

P.O. Box 61302, Roundabout 8

Jebel Ali Free Trade Zonse, United Arab Emirates
Telephone (*) 971-4-838752

Fax (*) 971-4-838038

VENEZUELA

Riese & CIA S.A.

Sabana Grande, Av. A, Lincoln, Torre Domus
P. 9, Of. 9-A, Caracus, Venezusla

Telephone (*) 58-2-793-4266

Fax (*) 58-2-794-0791

(*) The appropriate International Access Code
will need to provide the telephone/fax number
if you are placing a call to a location outside of
your country.
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