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IV. Use of Applicable Valve Manuals

This Hydroset Manual is to be used in conjunction with the maintenance
manuals applicable to the Consolidated®1700, 3700 and 31700 Safety Valves.
Each maintenance manual contains specific information conceming the assembly,
operation, repair and in-service testing of a given valve type. Accordingly, with
regard to the Hydroset Testing of 1700, 3700 or 31700 valves, the following
relevant subjects are addressed in each of the involved maintenance manuals:

Test Media

Temperature Stability

Ambient Temperature
Adjusting Ring Positions

Time Between Valve Openings
Number of Tests

Seat Tightness

V. Codes and Standards

The ASME Boiler and Pressure Vessel Code permits the use of an “auxiliary
assist device” for in-service testing of safety valves. Applicable code cases are
asfollows: ASME Code Section | (PG-72-2); ASME Code Section VIl (UG-134).

VI. Terminology

Basic definitions applicable to safety valves may be found in ANSI B95.1,
“Terminology for Pressure Relief Devices”. Similar definitions may also be found
in the 1700, 3700 and 31700 maintenance manuals.
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VIl. Operating Principles
The Hydroset is based on a force balance analysis of a safety valve. (See

Figure 1.)
FIGURE 1
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Force F, is the spring load existing at the set pressure of the valve. (It is
equivalent to the valve set pressure X the effective seat area.)

Force F, is that system pressure existing at the time that the valve is adjusted.
(it is equivalent to the inlet pressure X the effective seat area.)

Force F, is generated by the Hydroset.

When pumping pressure is applied, an upward force is exerted on the pressure
plate of the Hydroset and is transmitted to the valve spindle (F,, above). When
force F,, plus upward force F, (which is produced by inlet steam pressure),
equals the downward spring force F,, the valve opens slightly. The value of the
combined forces F, and F, (which is required to produce this slight opening)
equates to and, thus, accurately identifies the set pressure of the valve being
tested.



A

VIll. Description of the Hydroset Test System

The Hydroset shown in Figure 2 (below) is a portable hydraulic lifting device
specifically designed to determine the set pressure of Consolidated® Maxiflow
1700, 3700 and 31700 safety valves. it's primary use, therefore, is not to
determine the set pressure of other Consolidated safety valves or other
manufacturers’ safety valves. For convenience, the Hydroset is furnished in a
carrying case, together with a yoke and turnbuckle.

FIGURE 2
(This picture is for illustration only. Do not use for Hydroset assembly and/
or repair.)
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It should be noted that, currently, there are two Hydroset models: the 1566 and
1566-2, with the 1566-2 being the latest model. Whereas the 1566 is designed
for hydraulic pressures not less than 500 psig, the 1566-2 is designed for
hydraulic pressures not less than 50 psig. Maximum hydraulic pressure for both
models is 2000 psig.
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4) Top of Pressure Plate

EQUIPMENT LIST

No. Description
1) Port1/2NPT (Plugged)

2) Brass Bushing
3/4x1/2 NPT

3) L.H.Threaded
(Plugged)

5) Bottom of Bevel Upper
Flange

6) Port 3/8 NPT
(Attach Hydraulic Hose
Here)

7) Brass Bushing
1/2x3/8 NPT

8) Hydroset

9) Yoke

10) Hydroset Spindle
11) Turnbuckle

12) Valve Spindle

13) Equal Clearance
Between Yoke &
Spindle

14) Compression Screw
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No.
1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

EQUIPMENT LIST

Description

Hydroset unit, type
1566-2

Yoke,
4234301

Turnbuckle, select per
Table 2 & 3

1/2 NPT pipe nipple,
Schedule 80, 5 in. long,
part number 4095001

part number

Analog pressure gauge,
0-2000 psig, 5 psig
minimum graduations,
accuracy *.25% full
scale, part number
1815830

Hydraulic hand pump,
general purpose, 0-2000
psig, part number
1815824

Gauge adaptor, 172 NPT
(Gauge port) x 1/4 FNPT
(pump outlet) x FNPT
(hose), part number
1815831

Hydraulic hose with
fittings, 3/8 in. nominal
size (inside diameter), O-
2000 psi, part number
1815829

37¢ flare pipe adaptor,
3/8 MNPT x 9/16-18
UNF-external, part

" number 1815825

Push-pull coupling, 3/8
FNPT, part number
1815827

Pipe adaptor, 3/8 MNPT
Ends, part number
1815826

CON-7

VIll. Continued

As shown in Figure 3 (below), the Hydroset system consists of the Hydroset unit
mounted on a yoke, which rests on the top of the valve compression screw and
is connected to the valve spindle with a turnbuckle. A hydraulic supply system
consisting of a hydraulic hose, fittings, a hydraulic hand pump, and pressure
gauges is connected to the Hydroset unit. The user may provide the hydraulic
supply system or purchase the equipment from DIVO. See Equipment List
shown in the margin of this page.

FIGURE 3
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Xl. (Continued)

Inlet steamtest pressure must be defined and controlled within a specified
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tolerance. A steam test pressure of 70% to 80% of the valve set pressure

is recommended. Steam test pressure must be maintained within 5 psi of TABLE 1

the defined value. Further, hydraulic test pressure must be maintained Valve Constants(K)
within 5 psi of the calculated value.
ORIFICE CONSTANT

1 4.667
2 3.302
Formula K 2588
. 3 1.885
(Set Pressure) = K x (Hydraulic Pressure) + (Steam Pressure), 5 1.443
where K = valve constant per Table 1 (see in margin) and :l :fgi
(Hydraulic Pressure) = (Set Pressure) - (Steam Pressure) 6 0.706
K 7,Q 0.452
8 0.352
R,RR 0.312

Sample Calculation
Hydroset test of a 1740 Maxiflow Safety Valve.

Known Parameters
Desired Set Pressure = 2700 psig
Inlet Steam Pressure = 2088 psig

Determine if steam pressure is acceptable as compared to valve set
pressure. (Between 70% to 80% is recommended.)

Steam Pressure .
Set Pressure

X 100 = % of valve set pressure

2088 o
2700 X 100 = 77.3% (which is acceptable)

Determine required hydraulic pressure.

Hydraulic pressure _(Set Pressure) - (Steam Pressure )
K

2700 - 2088
1.223

Hydraulic Pressure - 500 psig

Hydraulic Pressure =

Referring to the Hydroset correction chart, Figure 4 (on page 9), the
required hydraulic pressure is 498 psig.

Results: With an inlet steam pressure of 2088 psig, make adjustments to
the compression screw until valve lifts with a hydraulic pressure of 498

psig.
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Xlll. Turnbuckle Selection and Charts

TABLE 2
R-RT-S DESIGN VALVE PART NO.
1715-1716-1717-1718-1719-1710 4038501
1712-1713 1826001 FIGURE 5
1725-1726-1727 4038501
1728-1729-1720 1826001 1 3 4
1735-1736-1737 4038601 2
1738-1739-1730 1826001
1745-1746-1747-1748-1749-1740 1826001
1755-1756-1757-1758-1759-1750 1826001
1722-1723 1826001 1707 R W A
1732-1733 1826001 T T
1742-1743 1826101
1752 1826101 5 6
1760 : 4231201
1765-1767 1826001 1. Orifice Indicator.
1775-1777 1826101 Numeriﬁ nymber1
1785-1786 1826101 }:Lli]c:t,orci)s :éhezn 2lpha
1705R-1706R 1826101
3 RING CONTROL & T DESIGN PART NO. 2. Pressure Class.
1715 TO 1719 4038701 3. Orifice Alpha Indicator.
1725 TO 1729 4038701 Omitted if numeric.
1735 TO 1736 4038701 4. Welded Inlet.
1737 TO 1739 4038601 Omitted if Flanged Inlet.
1745 TO 1749 4038601 5. Type Number:
1775 TO 1776 1826001 1700 series
3700 series
31700 series.
TABLE 3
3700 SERIES PART NO. 6. Temp. Class:
AthruE
3717 4038501
3737 1826001
3740 1826001
3747 1826001
3767 1826001
3777Q 1826101
3787 1826101
3707R 1826101
31700 SERIES PART NO.
31719A 4327201
31709KA 4327301
31739A 4327301
31749A-1 4327401
31749A-2 4231201
31759A 4327401
31709N 4231201
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XIV. Manufacturer’s Field Service & Repair Program

Field Service

Process industries expect and demand service on a moment’s notice. DIVO
can be depended upon for prompt response, even in off-hour emergency
situations.

DIVO 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 customers’ requirements for service. Each
Service Engineer is factory trained and experienced in servicing safety
valves. DIVO Service Engineers restore disc and nozzle critical dimensions
which affect valve performance and are capable of modernizing valves in the
field.

It is highly recommended that the professional talents of a DIVO Field Service
Engineer be employed to make final adjustments during the initial setting of
all Consolidated® safety valves.

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

For More Details Contact:
Field Service Department
Field Service Supervisor
(318) 640-6055

XV. Factory Refurbishing

Many customers find it desirable to return their Hydroset to DIVO for
restoration and calibration. Consolidated® products returned to DIVO’s valve
renewal center in Alexandria, Louisiana are restored to original specifications
and returned with a warranty. An inventory of Consolidated® service parts is
available, enabling the return of refurbished Hydrosets within a short time
after receipt.

XVI. Dresser Product Repair
By Unauthorized Sources

DIVO has authorized no outside repair companies, contractors, nor
individuals to perform field or factory repair services on the Hydroset.
Therefore, any entity contracting such repair services from unauthorized
sources must do so at its own risk.

Since recalibration is required following repair, it is recommended that the
Hydroset be returned to DIVO for maintenance, repair, and recalibration.



XVII. Service Warranty

Factory repaired Hydrosets carry a warranty which covers workmanship, as
well as new parts installed during repair, for a period of one year from date of
repair completion.

XVIIl. Hydroset Extended Service Plan

Your purchase of the Model 1566-2 Hydroset includes the following FIVE (5)
Year Extended Service Plan:

(1) Annual calibration for FIVE (5) years from the date of purchase.

(2) One set of replacement belloframs, lower and upper, if needed, to be
installed during the FIVE (5) year service period. Any other parts, or service,
required will be billed at the price in effect at the time of invoicing.

(3) The Hydroset unit should be returned ANNUALLY to the DIVO'’s
Alexandria, Louisiana plant for service and calibration. All repairs and
racalibration are performed by DIVO on specialized testing equipment for
optimum reliability. Shipment to and from DIVO is at the customer’s expense.

For More Details Concerning The Extended Service Plan
Contact Dresser’s Valve Repair Department (318) 640-6058.
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THE DRESSER FIELD SERVICE ORGANIZATION IS UNEQUALED

For prompt field service, please call Dresser Valve and Controls

Division Service Department, Alexandria, Louisiana.
Normal Working Hours - (318) 640-6055
After Hours, Weekends, Holidays - (318) 640-2250

LOCATION OF SERVICE ENGINEERS

Alexandria, LA.... ..o 1
(D F T2 1T 1D 2
Chicago, th ... 3
Jacksonville, FL........coooooireee e 4
Charleston, SC........cevevereriiririrreeee e 5
Winston-Salem, NC.........cco oo 6
Richmond, VA ... 7
Philadelphia, PA..........coociirireiere e, 8
Maysville, KY ... 9
Crawfordsville, IN..........ooooviieeiiiiiree e 10
New Orleans, LA.......cccoriieeeeeer et 11
LT L= TR GO 12







