TECHNICAL BULLETIN 988-TB

cashco 02-98

MODEL 988

Pneumatic Control Valve
for
General and Chemical Service

The Model 988 is a globe-style, pneumatic control valve
designed primarily for general and chemical service. The valve's
body/trim materials are available in WCB/316L SST, CF3M/316L
SST, or CW-12MW/Hast. C constructions.

Standard trim is metal seated design giving Class |V shutoff.
Optional composition seat design gives Class VI shutoff. Avail-
able in body sizes 3/4" thru 2" (DN20-DN50). End connections
available are NPT, socketweld or flanged.

FEATURES

¢ All wetted trim components of 316L SST or Hastelloy C.
» Standard non-asbestos construction.
¢ Dual stem guiding...
— improved shutoff,
— increased packing life,
— maximized stability.
e Standard internally live-loaded V-ring packing.
¢ Multiple packing designs to meet reduced
fugitive emission levels.
¢ Flow-to-open design for increased...
— rangeability,
— stability.
¢ Quick change trim.
¢ High pressure drop capability, up to 740 psid (51.0 Bard).
¢ Multiple reduced trim selections.
» Equal percent or linear characterization.
« External corrosion protection.
» Face-to-Face dimensions per ISA S75.20 (“Long Pattern”).

Model 988
1" - Body Size APPLICATIONS
CF3M Body — 300# Flanged
Model 55R Actuator Designed primarily for corrosive chemical fluids in throttling
(ATO-FC Action) services. May also be applied as a general service control valve
“Long Pattern” for utilities services — steam, air, oil, water, industrial gases, etc.

The minimum seat/plug/stem material is 316L SST to maximize
corrosion resistance. May be applied up to 740 psig (51 Barg)
pressure limit, or 450°F (232°C) temperature limit as a standard
unit; up to 750°F (400°C) with optional high temperature construc-
tion.




Body Sizes:

Body Pressure
Temperature
Rating:

Max. Inlet
Pressure:

Working
Temperature
Range:

End Connections:

Max. Pressure
Drop:

Seat Leakage:

Flow Direction:

Inherent Flow
Characteristic:

STANDARD / GENERAL SPECIFICATIONS

3/4", 1", 1-1/2" and 2"
(DN20, 25, 40, and 50).

Meets ANSI B16.34 for 150# or 300#
Pressure Classes for cast carbon steel
(CS), cast stainless steel (SST). See
Table 1.

CS — Up to 740 psig (51.0 Barg).
SST - Up to 720 psig (49.6 Barg).
H-C — Up to 740 psig (51.0 Barg).

Standard, all materials: -20°F to +450°F
(-29°C to +232°C).

Optional, all materials: -20°F to +750°F
(-29°C to +400°C).

Female NPT — All sizes; CS and SST

materials only. F-to-F dimensions per ISA

S75.12-1986.

Socket Weld—All sizes; CS and SST body

materials only. F-to-F dimensions per ISA

S75.12-1986.

Flanged — All sizes and body materials.

Separable Type; standard is CS flanges

and CS split rings, optional SST.
150# RF and 300# RF: Mating dimen-
sions in accordance with ANSI B16.5.
F-to-Fdimensions per ISA S75.20-1989.
PN16, PN25 and PN40: Standard ANSI
raised facing dimensions on body. Mat-
ing bolt circle and bolt hole dimensions
in accordance with ISO 7005-1. See
Figure 9.

Metal Seated — Up to 600 psid (41.4 Bard)
for Full, 1-Step and 2-Step reduced ports.
Up to 740 psid (51.0 Bard) for 3-Step,
4-Step, 5-Step and 6-Step reduced ports.
TFE Soft Seated — Up to 400 psid (27.6
Bard).

See Tables 2 thru 5.

Meets ANSI/FCI 70-2 (Rev. 1982). Stan-
dard — Metal Seated — Class IV. Optional
— TFE Soft Seated — Class VI, with metal-
to-metal backup.

Standard: Flow-to-Open (FTO). Mini-
mizes packing sealing pressure level. (Not
recommended for Flow-to-Close direction.)

Equal Percent or Linear; FTO direction
only.

Rangeability:
Port Size
Body Size Reduced
inch  (mm) 3,4,5, |2-Step |1-Step |FULL
& 6-Step
3/4" (DN20) 25:1 35:1 47.5:1 45:1
1"  (DN25) 25:1 35:1 50:1
1-1/2" (DN40) — - 50:1
2" (DN50) - - 50:1
Flow Capacity: Per ISA 75.11 Standard. See Tables 7
and 8.
Port - Orifice Cv
Body Size Max.
inch (mm) Description hch (mm) 3% Lin.
3/4" (DN20) Full .750 (19.0) | 10.7 |11.6
1-Step Reduced | .562 (14.3) | 6.7 | 7.1
1" (DN25) Full 750" (19.0) | 11.8 |12.7
1-Step Reduced | .562" (14.3) | 7.0 | 7.5
2-Step Reduced | .562" (14.3) | 4.1 | 4.3
3/4" & 1" 3-Step Reduced | .332" (8.4) 25 | 26
(DN20, 25) | 4-Step Reduced | .205" (5.2) - 1.1
5-Step Reduced | .155" (3.9) — 10.58
6-Step Reduced | .155" (3.9) - 10.27
1-1/2"(DN40) Full 1.250" (31.8) | 26 27
Reduced .750" (19.0) | 10.4 [10.8
2" (DN50) Full 1.688" (42.9) | 47 50
Reduced 1.000" (25.4) | 18.2 (194
Actuators: Spring-Diaphragm Type. Select “direct”
or “reverse” action; non-field reversible.
Body Sizes Utilized Upon
Action Model inch (mm)
Direct; ATC-FO 55D 3/4",1",1-1/2" (DN20, 25, 40)
(Increase in air “LOAD” 75D 1-1/2", 2" (DN40, 50)
extends actuator stem.) 115D | 2" (DN50)
Reverse; ATO-FC 55R 3/4", 1",1-1/2" (DN20, 25, 40)
(Increase in air “LOAD” 75R 1-1/2", 2" (DN40, 50)
retracts actuator stem.) 115R | 2" (DN50)

Painting:

ATC-FO = Air-to-Close, Fail Open;
ATO-FC = Air-to-Open, Fail Close.

See Tables 2 thru 5 for proper selection of
required bench setting range spring and
Model number.

Standard — All non SST portions painted
with corrosion resistant epoxy paint per
Cashco Specification #S-1606 except tub-
ing and fittings.

Optional — 2-coat epoxy coating per
Cashco Specification #S-1547.
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BODY SUB-ASSEMBLY SPECIFICATIONS

0.625" (15.9mm) diameter, all body
sizes.

Body Size Travel/Stroke
inch (mm) inch (mm)
3/4", 1", & 1-1/2" 750" (19.0)

(DN20, 25, 40)
2" (DN50) 1.125" (28.6)

Body/Bonnet CS - ASTM A216, Gr. WCB. Stem Size:
Materials: SST — ASTM A351, Gr. CF3M (316L).
H-C — ASTM A494, Gr. CW-12MW (Simi-
lar to “Hasteloy C”). Plug Travel:
Separable Standard: All body materials;
Flange Flanges— CS per ASTM A216,
Materials: Gr. WCB, or equal;
Split Rings — CS.
Optional: SST or H-C body materials; o
Flanges— SST per ASTM A351, Bonnet Bolting:
Gr. CF3M, or equal,
Split Rings — 316 SST.
Optional: All body materials;
Flanges — CS per above;
Split Rings — 316 SST.
Trim: Function of packing design and body ma-
terial.
Seat Trim Body Basic Trim
Design Designation # Materials Description
S1S, S1R, S1SE, S1IRE CS or SST 316L SST
Metal S40, S40E CS or SST NACE .
S1HT CS or SST High Temp | Packing
HC1, HC1E CS, SST or H-C H-C Apparatus:
Composition | S3S, S3R, S3SE, S3RE CS or SST 316L SST/TFE
Soft S40T, S40TE CS or SST NACE/TFE
HC3, HC3E CS, SST or H-C H-C/TFE

See Table 6 for complete trim material specifications.

Gaskets:

Standard — Non-asbestos, Spiral-Wound
Type ;

CS or SST Body — 316L SST with carbon
filler,

H-C Body — Hastelloy C with carbon filler.
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FIGURE 1
Body Sub-Assembly Internal Design — Metal Seated with

Internal Live-Loading

Cage

Seat Retainer

Partial Section

Seat Ring

Zinc plated alloy steel.
CS Body/Bonnet: All standard and op-
tional constructions.
Studs: ASTM A193, Gr. B7,;
Nuts: ASTM A194, Gr. 2H.
SST or H-C Body/Bonnet: Std. construc-
tion and Opt-40 (NACE) Construction.
Studs: ASTM A193, Gr. B7,;
Nuts: ASTM A194, Gr. 2H.
SST Body/Bonnet: Opt-35 High Tempera-
ture Construction (no plating).
Studs: ASTM A193, Gr. B8M, CI. 2;
Nuts: ASTM A194, Gr. 8M-S1.

Std — Internal Live-Loaded & Jammed:
Flange — 316 SST;
Follower & Upper Guide — per Trim
Designation Number.
Optional — External Live-Loaded:
Retainers — 316 SST;
Spacer — 316 SST;
Follower & Upper Guide — per Trim
Designation Number;
Belleville Washers — 17-7PH SST.
All Designs — Bolting:
CS Body — All constructions;
Studs — 18-8 SST,
Nuts — 18-8 SST.
SST or H-C Body — All constructions
except Opt-35;
Studs — 18-8 SST,
Nuts — 18-8 SST.
SST Body — Opt-35 High Temperature
Construction;
Studs — ASTM A193, Gr. B8M, CI. 2;
Nuts — ASTM A194, Gr. 8M-S1.

FIGURE 2
Composition Soft Seat Design



Packing: All packing ring sets are complete with
upper and lower non-extrusion adapters.

Live-Loaded (LL): (See Figure 3.)

Opt-KRI: Internal LL, DuPont Kalrez/
TFE rings with CRCC adapters.
Opt-KRE: Same as ‘KRI’, except

Standard: Internal LL, virgin TFE external LL.
V-ring. Jammed (Non-LL): (See “Option Specifi-
Opt-EXT: External LL, virgin TFE cations”).
V-ring. Opt-34: Dual packing, TFE V-ring,
Opt-HTE: External LL, carbon graphite lantern ring spacer; 3 variations.
rings. Opt-38J: Virgin TFE V-ring, dead-
loaded.
Visual & manual wear indication —
Max Spacing = 0.050" — 0.060".
0.000" Retightening of packing bolting required from
* % When proper this position. As packing wears,
Upper loading is on the spacer ring can be
Retainer packing, the “spun” (rotated) freely.
_ Typ. spacer ring can
not be rotated by
manually finger-

grasping and — Spacer
attempting to

Lower Ring
rotate.
@ e @ N
- Typ.

All packings with Opt-HTE-Lo @ @
external live-loading Only

except Opt-HTE-Lo. All packings with Opt-HTE-Lo
external live-loading ~ Only

With Proper Loading on except Opt-HTE-Lo.
Upper Retainer

With Minimum Loading on

Upper Retainer

The above mechanism for external live-loading of valve stem packing
is patented. The design features —
« Manual and visual indication of packing ring wear.
» Allows levels of loading with same parts; only
rearrangement is required.
* Manual indication of proper loading force.

ACTUATOR SUB-ASSEMBLY SPECIFICATIONS
(Continued on page 5)

Size, Stroke &

Volumes:
Basic |[Diaphragm | Nominal Volumes

Actuator Area Stroke Clearance Oisplacement
Model |[in? (cm?) [in (mm) [in3® (cm?) in® (cm?3)
55D | 50 (325) |.750" (19.0)[26 (400) | 37 (600)
55R 41 (700)
75Dor | 75 (475) [.750" (19.0)|75 (1200)] 55 (900)
75R 1.125" (28.6)[ 75 (1200)| 85 (1400)
115D [ 110 (700) [1.125" (28.6)| 76 (1200)| 131 (2100)
115R 84 (1400)

Ambient -20° to +180°F (-28° to +83°C).
Temperature: —20° to +140°F (-29° to +60°C) with elec-

trical accessories.
4 @Gs

Shown with

Retainer & Shown with Opt-HTE-Lo Retainer &
Spring Washer, ‘4 Spring Washer Arrangement
Arrangement

Belleville Spring

forAll Except R
Washers

Opt-HTE-Lo. &=

Upper Retainer

=

N

) AU 2

A " \
==

7

%” Lower Retainer

|

% Shown with
standard TFE V-

Ring Packing

Lower Retainer
Spacer Ring

Belleville Spring
Washers

Packing Stud
Packing Follower

Section A

FIGURE 3
External Live-Loaded Packing Details
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Bench Set &
Max/Norm
Pressures:

Option -3:

Option -15:

Option -26:

Option -34:

988-TB

Air Pressures
Normal Design
Bench Set Supply Max.

psig (Barg) |psig (Barg) gsig (Barg)
5-15 (.34-1.03) 20 25
3-13 (.21-.90) (1.4) (1.7)
10-30 (.69-2.07)
6-26 (.41-1.79)
7-30 (.48-2.07)
6-29 (.41-2.00) 35 40
8-30 (.55-2.07) (2.4) (2.8)
6-28 (.41-1.93)
9-30 (.62-2.07)
6-27 (.41-1.86)
6-30 (.41-2.07)

NOTE: No range

signal.

springs are available for split
ranging. A positioner is required for splitrange input

Materials:

Material
Part Models 55/115 Model 75
Diaphragm Neoprene with Neoprene with

nylon mesh insert | dacron mesh insert

Casings - Upper

Pressed Carbon

and Lower Steel
Yoke Cast Iron
Stem 416 SST
Diaphragm Plate Cast Iron
Spring Button Cast Iron
Spring Adjustor 18-8 SST
Position Indicator SST
Bolting-Casings Plated Steel
Jam Nuts 18-8 SST
Position Plate,

Screws & Unit SST
Nameplate

Bonnet/Yoke Plated Steel
Nut

OPTION SPECIFICATIONS

MANUAL HANDWHEEL . Overrides the
actuator spring force to allow manual strok-
ing of the valve. Single acting design, top-
mounted, enclosed handwheel. For ATO-
EC action, handwheel operator “opens”
the valve against spring force; may be
utilized as a travel stop to prevent full
closure. For ATC-FO action, handwheel
operator “closes” the valve against spring
force; may be utilized as a travel stop to
prevent full opening.

STELLITED TRIM. For metal seated 316
SST designs only; limited to use with S1S,
S1R, S1SE, S1RE or S1HT trim designa-
tion numbers only. Seat ring and plug
seating surfaces are covered with Stellite
#6 material. Recommended for flashing or
partially cavitating liquid service, or where
extended time periods of ON-OFF or low
flow (less than 10% open) operation occur
and good shutoff is required.

LEAK-OFF CONNECTION. 1/4" NPT
tapped opening on bonnet. Complete with
removeable steel plug for all body materi-
als. Located between primary and secon-
dary packing sets when supplied with Op-
tion -34, Dual Packing. See Figure 4.

DUAL PACKING. Two sets of standard
TFE V-ring packing separated by a lantern
ring of same material as trim material. Use
for lethal, toxic, explosive, etc., type fluids,
where extra packing sealing protection is
desired; also used for vacuum service.
USE TABLE 4 FOR MAX. ALLOWABLE
PRESSURE DRORP.

Option -35:

Option -EXT:

Option -HTE:

Arrangement A — Pressure inside valve
is always greater than ambient pressure;
see Figure 5.

ArrangementB —Pressureinside valve is
always less than (i.e. vacuum) ambient
pressure; see Figure 6.

ArrangementC _—Pressure inside valve is
alternately greater than or less than (i.e.
vacuum) ambient pressure; see Figure 7.

HIGH TEMPERATURE CONSTRUC-
TION. Apply where temperatures from
450° to 750°F (232° To 400°C) are ex-
pected. Includes high strength, high tem-
perature alloy bolting for the bonnet and
packing retainer when applied with a SST
body. Must select Opt -HTE stem packing
design. Limited to use with trim designa-
tion SIHT ONLY.

TFE V-RING PACKING (External) Stan-
dard internal live-loaded (LL) design is
replaced by patented external LL design.
Includes SST Belleville spring washers
enclosed within a SST spacer with SST
upper and lower retainers (see Figure
3), and a variation of the standard packing
follower. Temperature range: -20to +450°F
(-29 to +232°C).

HIGH TEMPERATURE PACKING. In-
cludes patented externally live-loaded
design. Packing set includes braided car-
bon yarn, graphite embedded upper and
lower rings; high density graphite formed
rings acting as non-extrusion adapters;
and compressed carbon graphite ribbon




Option - HTE (Cont): formed into one-piecerings. Special pack-

Option -KRI:

Option -KRE:

Option -38J:

ing follower includes carbon bushing. Tem-
perature range: -20° to +750°F (-29° to
+400°C). Opt-HTE is further classified as
tomax. inlet pressure— Opt-HTE-Lois for
inlet pressures up to 250 psig (17.2 Barg);
Opt-HTE-Hi is for inlet pressures greater
than 250 psig (17.2 Barg). NOTE: If appli-
cation is for temperatures greater than
450 °F (232 °C), Opt-35 is also required.

KALREZ PACKING (Internal) Standard
packing is replaced with DuPont “Kalrez”
fluoroelastomer, Series 500 KVSP pack-
ing set, consisting of one carbonfilled TFE
V-ring, two Kalrez V-rings, and upper and
lower CRCC non-extrusion adapter rings.
Uses standard internal live-loading. Tem-
perature range: -20° to +450°F (-29° to
+232°C).

KALREZ PACKING (External). Incorpo-
rates externallive-loaded features of pack-
ing Opt-EXT, and packing rings of packing
KRI. Temperature range: -20° to +450°F
(-29° to +232°C).

JAMMED PACKING. Live loading pack-
ing spring is replaced by a fixed spacer of
same material as trim material; see Figure
8. USE TABLES 2 AND 3 FOR MAX
ALLOWABLE PRESSURE DROP.

Positive
Pressure
Service

Secondary
(upper)

Option -40:

Option -55:

Option -56:

Option -95:

NACE SERVICE. Internal wetted portions
meet NACE standard MR0175-90 revi-
sion, when the exterior of the valve is not
directly exposed to a sour gas environ-
ment, buried, insulated or otherwise de-
nied direct atmospheric exposure. Apply
in sour gas, sour crude, or service with
hydrogen sulfide (H,S) in the flow mixture.
Limits effects of sulfide stress corrosion
cracking. Use with CS or SST body/
bonnet materials, and only with trim desig-
nations S40, S40E, S40T, or S40TE. Cer-
tificate of compliance supplied onrequest.

SPECIAL CLEANING. Cleanedand pack-
aged per Cashco Specification #S-1134.
Suitable for oxygen service and other flu-
ids. SST BODIES ONLY.

SPECIAL CLEANING . Special cleaning
procedure per Cashco Specification
#S-1542. Suitable for fluids other than
oxygen. For all body materials.

EPOXY PAINT. Special epoxy painting
for exterior surfaces. Utilized in harsh at-
mospheric conditions. Procedures and
specs per Cashco Specification #S-1547.

Alternating
Positive

Packing

Shown with
Dual Packing

KK

Lantern
Ring

Y NN

Option-34A o

Primary
(lower)
Packing
1/4"
NPT
FIGURE 5
Dual Packing — Arr. “A”
Option-34A

Pressure-to- &
Vacuum
Service

Vacuum
Packing

Lantern
Ring

Positive
Pressure
Packing

E5)1 I E R
P NN

FIGURE 7
Dual Packing — Arr. “C”
Option-34C

Secondary
(upper)
Vacuum 5 Packing FIGURE 4
Service 4 Leak-Off Conn.
Y Lantern Option-26
% Ring
Z) Primary
g (lower)
&l Packing
FIGURE 6
Dual Packing — Arr. “B”
Option-34B
@0s

FIGURE 8
Jammed Packing
Option-38
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Positioners:

Air Tubing:

Airset:

Solenoid Valve:

MOUNTED ACCESSORY SPECIFICATIONS

General. Yoke mounted to unit. All feed-
back linkage exposed to elements of SST
materials. Aluminum housing with corro-
sion resistant polyurethane paint. Stan-
dard with 2-gauge cluster. Pneumatic out-
put load as required by actuator bench
range. Adjustable zero, stroke, gain and
damping settings. Field reversible action.
Dedicated airset recommended.

P/P Pneumatic.|Model 9540L. JAccepts 3-

15 psig (0.2-1.0 Barg); 2-way split ranges
3-9 or 9-15 psig (0.2-0.6 or 0.6-1.0 Barg)
input signals. Plastic cover with see-thru
panel to view internal gauges.
I/P_Electro-Pneumatic. [Model 9520L. |
Accepts 4-20 mA; 2-way splitranges 4-12
or 12-20 mAinputsignals. NEMA 3 enclo-
sure, intrinsically safe. FM approved.
Gauges mounted on external gauge block.

Mounting Bracket. P/P —Pneumatic uses
a SST bracket.

I/P — Electro Pneumatic uses a die cast
aluminum bracket.

Standard instrument air tubing is Imperial-
Eastman “Impolene” thermo-plastic tub-
ing with brass fittings.

Optional copper tubing with brass fitings,
or SST tube and fittings.

Model 5100P instrument air supply regu-

lator. Use with positioners. Bracket
mounted to actuator casing.

Standard Brass: Available in standard
NEMA 3, 4 and 6 weatherproof model, or

APPLICATION AND SELECTION

Position
Indicating
Switches:

NEMA 4 & 7 explosion-proof model. Brass
body, 1/4" female NPT connections.
Nipple mounted or bracket mounted to
actuator casing. 120 VAC, 60 Hz power
supply. Class F coil, continuous duty.
0.125" (3 mm) orifice, 50 psid (3.4 Bard)
maximum pressure drop.

Gen. Purpose: ASCO #8320G176.

X-Proof: ASCO #EF8320G176.
Alternate SST: Similar to standard unit,
except with .094" (2.38 mm) orifice, 40
psid (2.75 Bard) maximum differential pres-
sure, and 303 SST body.

Gen. Purpose: ASCO #8320G201.

X-Proof: ASCO #EF8320G201.

Standard installation vents actuator and
drives valve to failsafe position upon loss
of electrical power.

Standard:Yoke mounted, rotary trip switch;
contains 1-SPDT switch. Switch rating is
15A @ 125 or 250 VAC. UL/CSA rating
L96. Up to two switch units may be
mounted per valve.

Gen. Purpose: Microswitch #OP-AR.

NEMA 4 enclosure.

X-Proof: Microswitch#EX-AR. For “haz-

ardous locations” NEMA 7, Class 1,

Groups C&D; NEMAJ9, Class I, Groups

E.F&G.
Alternate: Proximity Controls Model
#12AL0, 2-SPDT switches. Switch rating
is 15A @ 125 or 250 VAC; proximity-type.
UL listed for Class |, Groups A, B, C, D;
Class Il, Groups E, F, G; Div. 1 and 2.
CSA, BASEEFA and CENELEC listed.
EnclosureperNEMA 1, 2, 3, 3R, 3S, 4,4X,
6,7,9,12 and 13.

The following procedure will help determine a suitable selection for an application. Consult Cashco area Representative for

assistance in sizing.

STEP 1.

988-TB

FIVE KNOWNS. The following minimal
parameters/information must be available
before a selection procedure can begin:
a. Service Fluid —What is it? Liquid or
gas? SG (std. cond.).
b. Inlet Pressure — P, (upstream pres-
sure).
c. Outlet Pressure - P, (downstream
pressure).
d. Desired capacity — Cv, GPM, SCFH;
minimum, maximum and normal.
e. Fluid temperature — T,, SG (actual).

STEP 2.

CHARACTER and RESERVE. Decide
whether the inherent characteristic of the
valve should be equal percent or linear.
Also, decide the amount of over-capacity
in the selection; i.e. =% character with
20% reserve capacity. (NOTE: A linear
character gives “constant gain” through-
out the full stroke. An equal percent char-
acter gives a “low gain” up to near 50% of
full signal, a “medium gain” up to about
75% of full signal, and a “high gain” the last
25% of full signal.)



http://www.cashco.com/download/9540l-tb.pdf
http://www.cashco.com/download/9520ltb.pdf
http://www.cashco.com/download/5100ptb.pdf

STEP 3.

STEP 4.

STEP 5.

STEP 6.

CAPACITY. Using the knowns from
Step 1, calculate the maximum and mini-
mum Cv required.

Example: Max Cv Req'd=7.5Cv
Min Cv Req'd = 0.8 Cv
=% Character
20% reserve capacity

Max Cv Available
75+0.80=9.4Cv

Selectthe body/orifice sizes
that are near the 9.4 Cv
Available level. Table 7
should be used as the char-
acter is =%.

Example: Preliminary selec-

tions —

a. 1" @ 11.8 Cv Max,
full port.

b. 1-1/2" @ 10.4 Cv
Max, reduced port.

RANGEABILITY. Checkthe Min Cv Avail-
able from Table 7 for the selection of
Step 3.

a. 0.24 Cv @ Min. Cv.

b. 0.21 Cv @ Min Cv

As the Min Cv Req'd is greater than any of
the previous Min Cv Available, all of the
selections are acceptable at minimum flow
level.

FAILURE ACTION. Consider the process
related safety conditions to determine if
the valve should “fail open” or “fail close”
upon:

a. loss of air supply pressure.

b. loss of electric power. *

c. loss of both supply air and electric

power. *
* Requires 3-way solenoid valve.

P vs. T BODY RATINGS. For the desired
body material assure that the actual de-
sign inlet temperature/pressure limits es-
tablished in Table 1 are not exceeded.

STEP 7.

STEP 8.

STEP 9.

PRESSURE DROP & ACTUATOR SIZE.
Maximum pressure drop (AP) is normally
experienced at shutoff flow. Knowing the
maximum AP required, the desired action/
failsafe position (ATO-FC or ATC-FO), the
seat design (metal or composition soft),
and the packing type, go to the correct
table of Tables 2 thru 5 to assure the
valve’s capability.

Example: AP shutoff = 320 psid (22.1
Bard). Valve selected —
1-1/2" (DN40) @ 10.4 Cv
Max, reduced port, TFE
seat, TFE packing, ATO-
FC action.

Selection: Use Table 3. Only accept-
able actuator is Model
55R-10 with a 5-15 psig
(.34-1.03 Barg) bench set
range spring.

Note:  If a bench set had been se-
lected such as a 10-30 psig
(.69-2.07 Barg), i.e. other than
a nominal 3-15 psig (.21-1.03
Barg); a positioner would have
been required.)

MATERIALS. Review Table 9. Select the
desired trim from Table 6. Consider the
use of Option -15, stellited seating sur-
faces. Consider leakage rate.

Reference materials vs. fluid corrosion
tables for suitability of body and trim mate-
rials.

ACCESSORIES. Consider use of various
valve installed accessories:

P/P positioner

I/P positioner

Position limit switches

Manual handwheel

Solenoid valve

Airset

~paoow
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TECHNICAL SPECIFICATIONS

TABLE 1
MATERIAL PRESSURE / TEMPERATURE RATINGS

Body/Bonnet Materials English Units Metric Units
Option End Pressure Temperature Hressure Te¢mperature

General | ASTM Spec. Nos. Connection psig °F Barg °C
285 -20 to +100 19.6 -29 to +38

260 200 17.9 94

None 230 300 15.9 149

150# Flanged 200 400 13.8 205

185 450 12.7 232

Cast -35 155 550 10.7 288

Carbon A216, (T>450°F) 125 650 8.6 344

Steel Grade WCB 95 750 6.5 400
(CS) 740 -20 to +100 51.0 -29 to +38

675 200 46.5 94

None NPT, SW or 655 300 45.2 149

300# Flanged 635 400 43.8 205

(Note 1) 615 450 42.4 232

-35 575 550 39.6 288

(T>450°F) 535 650 36.9 344

505 750 34.8 400
275 -20 to +100 18.9 -29 to +38

235 200 16.2 94

None 215 300 14.8 149

150# Flanged 195 400 13.4 205

180 450 12.4 232

-35 155 550 10.7 288

Cast A351 (T>450°F) 125 650 8.6 344

Stainless | Grade CF3M 95 750 6.5 400
Steel 720 -20 to +100 49.6 -29 to +38

(SST) 620 200 42.7 94

None NPT, SW or 560 300 38.6 149

300# Flanged 515 400 35.5 205

(Note 2) 495 450 34.1 232

-35 465 550 32.1 288

(T>450°F) 445 650 30.7 344

425 750 29.3 400
230 -20 to +100 15.8 -29 to +38

150# Flanged 205 200 14.1 94

None (with CS 195 300 134 149

flanges) 185 400 12.7 205

175 450 12.0 232
230 -20 to +100 15.8 -29 to +38

150# Flanged 205 200 14.1 94

None (with SST 195 300 13.4 149

Cast A494, flanges) 185 400 12.7 205

Ni-Mo-Cr |Gr. CW-12MW 175 450 12.0 232
(H-C) (Note 3) 600 -20 to +100 41.3 -29 to +38

300# Flanged 540 200 37.2 94

None (with CS 505 300 34.8 149

flanges) 480 400 33.1 205

465 450 32.0 232
600 -20 to +100 41.3 -29 to +38

300# Flanged 540 200 37.2 94

None (with SST 505 300 34.8 149

flanges) 480 400 33.1 205

465 450 32.0 232

NOTE 1. CS separable flanges with CS bodies.

NOTE 2: CS or SST separable flanges with SST or H-C bodies.

NOTE 3: H-C material is now recognized by ASME in Sec. VIII of BPVC. It is not covered by ANSI B16.34.
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TABLE 2
MAXIMUM PRESSURE DROP - psid (Bard)
METAL SEATED
PACKING DESIGNS — STD, EXT, KRI, KRE, 38J

Port-Orifice Maximum Actuator Air
Operating Bench Supply
Actuator Body Size Size HAressure Drop Settings Model Rressure
Action Inch  (mm) Description nch  (mm) psid (Bard)  psjg (Barg) No. psig (Barg)
Full 750" (19.0) | 320 (22)

1-Step Reduced | .562" (14.3)| 600 (41)
2-Step Reduced
3/4" & 1" 3-Step Reduced 332"  (8.4) 5-15 (.34-1.03)| 55R-10 | 20 (1.4)
(DN20, 25) | 4-Step Reduced 205" (5.2) 740 (51)
5-Step Reduced 155" (3.9)
6-Step Reduced

Full 750" (19.0) | 600 (41) 10-30 (.69-2.07) | 55R-11 35 (2.4)
ATO-FC Full 1.250" (31.8) | 65 (4.5) 5-15 (.34-1.03) | 55R-10 20 (1.4)
(Reverse) Reduced 750" (19.0) | 320 (22)
1-1/2" Full 1.250" (31.8) | 255 (17) 10-30 (.69-2.07) | 55R-11 35 (2.4)
(DN40) Reduced 750" (19.0) | 600 (41)
Full 1.250" (31.8) | 175 (12) 5-15 (.34-1.03) | 75R-10 20 (1.4)
400 (27) 10-30 (.69-2.07) | 75R-11 35 (2.4)
Full 1.688" (42.9)| 75 (5.2) 5-15 (.34-1.03) | 75R-12 20 (1.4)
Reduced 1.000" (25.4) | 315 (21)
2" Full 1.688" (42.9) | 240 (16) 10-30 (.69-2.07) | 75R-13 35 (2.4)
(DN50) Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 150 (10) 5-15 (.34-1.03) [ 115R-10 | 20 (1.4)
Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 400 (27) 10-30 (.69-2.07) | 115R-11 | 35 (2.4)
I EEEEEEE———
Full .750" (19.0) | 530 (36)

1-Step Reduced 562" (14.3) | 600 (41)
2-Step Reduced
3/4" & 1" 3-Step Reduced .332" (8.4) 3-13 (.21-.90) | 55D-10 | 20 (1.4)
(DN20, 25) | 4-Step Reduced .205" (5.2) 740 (51)
5-Step Reduced 155" (3.9)
6-Step Reduced

Full 750" (19.0) | 600 (41) 6-26 (.41-1.79) | 55D-11 | 35 (2.4)
ATC-FO Full 1.250" (31.8) | 140 (9.6) | 3-13 (.21-90) | 55D-10 | 20 (1.4)
(Direct) Reduced 750" (19.0) | 530 (36)
1-1/2" Full 1.250" (31.8) | 215 (15) 6-26 (.41-1.79) | 55D-11 | 35 (2.4)
(DN40) Reduced 750" (19.0) | 600 (41)
Full 1.250" (31.8) | 300 (20) 3-13 (.21-90) | 75D-10 | 20 (1.4)
400 (27) 6-26 (41-1.79) | 75D-11 | 35 (2.4)
Full 1.688" (42.9) [ 140 (9.6) 3-13 (.21-90) | 75D-12 | 20 (1.4)
Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 210 (19) 6-26 (.41-1.79) | 75D-13 | 35 (2.4)
2" Reduced 1.000" (25.4) | 400 (27)
(DN50) Full 1.688" (42.9) | 250 (17) 3-13 (.21-90) [115D-10 | 20 (1.9)
Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 400 (27) 6-26 (.41-1.79) | 115D-11 | 35 (2.4)

NOTE: All above pressure drop values are based on Flow-to-Open (FTO) direction. Consult factory before
applying in FTC direction.
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TABLE 3
MAXIMUM PRESSURE DROP - psid (Bard)
COMPOSITION SOFT SEAT
PACKING DESIGNS — STD, EXT, KRI, KRE, 38J

Port-Orifice Maximum Actuator Air
Operating Bench Supply
Actuator Body Size Size Rressure Drop Settings Nlodel Rressure
Action Inch  (mm) Description nch  (mm) bsid (Bard)  pgig (Barg) No. psig (Barg)
Full .750"  (19.0)
3/4" & 1" 1-Step Reduced 562" (14.3)| 400 (27) 5-15 (.34-1.03) | 55R-10 20 (1.4)
(DN20, 25) | 2-Step Reduced
3-Step Reduced .332"  (8.4)
Full 1.250" (31.8)| 110 (7.6) | 5-15 (.34-1.03) | 55R-10 20 (1.4)
Reduced 750" (19.0)| 400 (27)
ATO-FC 1-1/2" 300 (20) 10-30 (.69-2.07) | 55R-11 35 (2.4)
(Reverse) (DN40) Full 1.250" (31.8)| 225 (15) | 5-15 (.34-1.03) | 75R-10 20 (1.4)
400 (27) | 10-30 (.69-2.07) | 75R-11 35 (2.4)
Full 1.688" (42.9)| 110 (7.6) | 5-15 (.34-1.03)| 75R-12 20 (1.4)
Reduced 1.000" (25.4)| 375 (25)
2" Full 1.688" (42.9)| 275 (19) 10-30 (.69-2.07) | 75R-13 35 (2.4)
(DN50) Reduced 1.000" (25.4)| 400 (27)
Full 1.688" (42.9)| 18 (12) | 5-15 (34-1.03)|115R-10 | 20 (1.4)
400 (27) | 10-30 (.69-2.07)|[115R-11 | 35 (2.4)
| e
Full 750" (19.0)
3/4" & 1" 1-Step Reduced 562" (14.3)| 400 (27) 3-13 (.21-.90) | 55D-10 20 (1.4)
(DN20, 25) | 2-Step Reduced
3-Step Reduced .332"  (8.4)
Full 1.250" (31.8)| 190 (13) | 3-13 (.21-.90) | 55D-10 20 (1.4)
1-1/2" Reduced 750" (19.0)| 400 (27)
ATC-FO (DN40) 265 (18) | 6-26 (.41-1.79) | 55D-11 35 (2.4)
(Direct) Full 1.250" (31.8)| 350 (24) 3-13 (.21-.90) | 75D-10 20 (1.4)
400 (27) | 6-26 (41-1.79)| 75D-11 35 (2.4)
Full 1.688" (42.9)| 175 (12) | 3-13 (21-.90) | 75D-12 20 (1.4)
Reduced 1.000" (25.4)| 400 (27)
2" 240 (16) | 6-26 (.41-1.79) | 75D-13 35 (2.4)
(DN50) Full 1.688" (42.9)| 285 (19) 3-13 (.21-.90) | 115D-10 20 (1.4)
400 (27) | 6-26 (41-1.79)|115D-11 | 35 (2.4)
NOTE: All above pressure drop values are based on Flow-to-Open (FTO) direction. Consult factory before
applying in FTC direction.
988-TB 11



METAL OR COMPOSITION SOFT SEATED with OPT-34A/B/C DUAL PACKING

TABLE 4
MAXIMUM PRESSURE DROP - psid (Bard)

Port-Orifice Maximum Actuator Air
Operating Bench Supply
Actuator Body Size Size Pressure Drop Settings N Rressure
Action Inch  (mm) Description nch  (mm) bsid (Bard) pkig (Barg) No. psig (Barg)
Full 750" (19.0) | 530* (36)
1-Step Reduced 562" (14.3) | 600* (41)
3/4" & 1" 2-Step Reduced
(DN20, 25) | 3-Step Reduced 332" (8.4) 740 * (51) 7-30 (.48-2.07)| 55R-11
ATO-FC 4-Step Reduced .205"  (5.2)
(Reverse) 5-Step Reduced 155" (3.9) 740 ** (51) 35 (2.4)
6-Step Reduced
1-1/2" Full 1.250" (31.8) | 100 (6.9) 7-30 (.48-2.07) | 55R-11
(DN40) Reduced 750" (19.0) | 400 (27)
Full 1.250" (31.8) | 360 (25) 8-30 (.55-2.07) | 75R-11
2" Full 1.688" (42.9)| 175 (12 8-30 (.55-2.07) | 75R-13
(DN50) Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 350 (24) 9-30 (.62-2.07) | 115R-11
... ____________________________________________________________________ |
Full 750" (19.0) | 425* (29)
1-Step Reduced 562" (14.3) | 600* (41)
3/4" & 1" 2-Step Reduced
(DN20, 25) | 3-Step Reduced .332"  (8.4) 740 * (51) 6—29 (.41-2.00)| 55D-11
4-Step Reduced .205"  (5.2)
ATC-FO 5-Step Reduced 155" (3.9) 740 ** (51) 35 (2.4)
(Direct) 6-Step Reduced
1-1/2" Full 1.250" (31.8) | 140 (9.6) 6-29 (.41-2.00) | 55D-11
(DN40) Reduced 750" (19.0) | 400 (27)
Full 1.250" (31.8) | 300 (20) 6-28 (.41-1.93) | 75D-11
2" Full 1.688" (42.9) | 140 (9.6) 6-28 (.41-1.93)| 75D-13
(DN50) Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 300 (20) 6-27 (.41-1.86) | 115D-11

NOTE: All above pressure drop values are based on Flow-to-Open (FTO) direction. Consult factory before

applying in FTC direction.

* Maximum pressure drop with composition soft seat is 400 psid (27 Bard); value given is metal seat only.
** Metal seat only.
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TABLE 5
MAXIMUM PRESSURE DROP - psid (Bard)
METAL SEAT — HIGH TEMP. PACKING, OPT-HTE

Port-Orifice Maximum Actuator Air
Operating Bench IL Supply
Actuator Body Size Size Pressure Drop Settings odel Rressure
Action Inch  (mm) Description nch  (mm) psid (Bard) psig (Barg) No. psig (Barg)
Full 750" (19.0) | 425 (29)

1-Step Reduced 562" (14.3) | 600 (41)
3/4" & 1" 2-Step Reduced

(DN20, 25) | 3-Step Reduced .332" (8.4) 6-30 (.41-2.07)| 55R-11
4-Step Reduced .205"  (5.2) 740 (51)
ATO-FC 5-Step Reduced 155" (3.9)
(Reverse) 6-Step Reduced 35 (2.4)
1-1/2" Full 1.250" (31.8) | 100 (6.9) 6-30 (.41-2.07)| 55R-11
(DN40) Reduced 750" (19.0) | 400 (27)
Full 1.250" (31.8) | 300 (20) 7-30 (.48-2.07)| 75R-11
2" Full 1.688" (42.9)| 140 (9.6) 7-30 (.48-2.07)| 75R-13
(DN50) Reduced 1.000" (25.4) | 400 (27)
Full 1.688" (42.9) | 300 (20) 8-30 (.55-2.07) | 115R-11
I EEEEEE———
Full 750" (19.0) | 320 (22)

1-Step Reduced 562" (14.3) | 600 (41)
3/4" & 1" 2-Step Reduced

(DN20, 25) | 3-Step Reduced .332" (8.4) 6-30 (.41-2.07)| 55D-11
4-Step Reduced .205" (5.2) 740 (51)
ATC-FO 5-Step Reduced 155" (3.9)
(Direct) 6-Step Reduced 35 (2.4)
Full 1.250" (31.8) | 65  (4.5) 6-30 (41-2.07)| 55D-11
1-1/2" Reduced 750" (19.0) | 320 (22)
(DN40) Full 1.250" (31.8) | 240 (16) 6-29 (.41-2.00)| 75D-11
Reduced 750" (19.0) | 400 (27)
2" Full 1.688" (42.9)| 105 (7.2) 6-29 (.41-2.00)| 75D-13
(DN50) Reduced 1.00" (25.4) | 400 (27)
Full 1.688" (42.9) | 250 (17) 6-28 (41-1.93)| 115D-11

NOTE: All above pressure drop values are based on Flow-to-Open (FTO) direction. Consult factory before
applying in FTC direction.
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TABLE 6
TRIM MATERIALS VS. DESIGNATION NOS.

METAL SEAT — Trim Designation Nos.

Part
Description S1S* S1R * S40 ** HC1 VSIHT * S1SE * S1RE * S40E ** HC1E
Plug/Stem Assy. 316L SST 316L SST 316L SST | HastC-22 § 316L SST | 316L SST 316L SST | 316L SST | Hast C-22
Seat Ring 316L SST 316L SST 316L SST | HastC-22 Q§ 316L SST | 316L SST 316L SST | 316L SST | Hast C-22
Cage CF3M CF3M CF3M CW-12MW CF3M CF3M CF3M CF3M CW-12MW
Upper Stem Guide | Rulon Tape | Rulon Tape | Rulon Tape | Rulon Tape Carbon Rulon Tape | Rulon Tape | Rulon Tape | Rulon Tape
Lower Guide 316L SST 316L SST | Hast C-22 316L SST | 316L SST | Hast C-22
Bushing Stellite #6 Rulon Rulon Rulon Stellite #6 Stellite #6 Rulon Rulon Rulon
Packing Load Cold Cold Cold Worked Cold
Spring Worked Worked Inconel Worked None None None None None
316 SST 316 SST X-750 Hast C-276
Packing Follower 316L SST 316L SST 316L SST | HastC-22 J 316L SST | 316L SST 316L SST | 316L SST | Hast C-22
Wiper Ring bl b bl b None None None None None
Spacer 316L SST 316L SST 316L SST | HastC-22 J 316L SST | 316L SST 316L SST | 316L SST | Hast C-22
Packing Design Internal Live-Loaded External Live-Loaded or jammed
COMPOQOSITION / SOFT SEAT — Trim Designation Nos.
Part
Description S3S S3R S40T ** HC3 S3SE S3RE S40TE ** HC3E
Plug/Stem Assy. 316L SST 316L SST 316L SST Hast C-22 316L SST 316L SST 316L SST Hast C-22
Seat Ring 316L SST 316L SST 316L SST Hast C-22 316L SST 316L SST 316L SST Hast C-22
Cage CF3M CF3M CF3M CW-12MW CF3M CF3M CF3M CW-12MW
Upper Stem Guide Rulon Tape Rulon Tape Rulon Tape Rulon Tape Rulon Tape | Rulon Tape | Rulon Tape | Rulon Tape
Lower Guide 316L SST 316L SST Hast C-22 316L SST 316L SST Hast C-22
Bushing Stellite #6 Rulon Rulon Rulon Stellite #6 Rulon Rulon Rulon
Packing Load Cold Cold Cold Worked Cold
Spring Worked Worked Inconel Worked None None None None
316 SST 316 SST X-750 Hast C-276
Packing Follower 316L SST 316L SST 316L SST Hast C-22 316L SST 316L SST 316L SST Hast C-22
Wiper Ring b rkk ok b None None None None
Spacer 316L SST 316L SST 316L SST Hast C-22 316L SST 316L SST 316L SST Hast C-22
Seat Retainer 316L SST 316L SST 316L SST Hast C-22 316L SST 316L SST 316L SST Hast C-22
Seat Insert TFE TFE TFE TFE TFE TFE TFE TFE
Packing Design Internal Live-Loaded External Live-Loaded or Jammed
v Only trim recommended for temperatures greater than 450°F (232°C), and up to 750°F (400°C).
* Use these trim designation numbers for Option -15 Stellited Seating surfaces.
** Use these trims when application is required for NACE service.
*** Polyurethane / Molybdenum
Material Material Specifications
316L SST ASTM A479, S31603; Wrought Barstock, Annealed
CF3M ASTM A351, Gr. CF3M; Cast 316L SST
Hastelloy C-22 ASTM B574, Alloy N06022; Wrought Barstock, Annealed
CW-12MW ASTM A494, Gr. CW-12MW; Cast Ni-Mo-Cr, similar to “Hastelloy C”.
14 085-TB




TABLE 7

FLOW CAPACITY —Cv
EQUAL PERCENT (=%) CHARACTER
Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%
METAL or COMPOSITION SOFT SEAT

Body FL @ FL @
Size Port 10% |Minimum Percent of Travel - % 100%
inch/(mm) Size Travel Flow 10 |20 30 |40 50 |60 |70 |80 90 100 Travel
3/4" Full .90 .24 4 7 12| 19|26 | 36| 53| 76 | 9.6 10.7 .90
(DN20) 1-Step Reduced .90 .14 .3 .6 9 | 12|16 | 22| 30| 41| 55 6.7
3/4" & 1" | 2-Step Reduced .90 12 2 4 .6 8 10| 13|17 | 23| 3.0 4.1 .90
(DN20 & 25) | 3-Step Reduced .90 .10 A4 | 2 .3 4 |5 7 9 | 13| 1.8 2.5
1" Full .90 .24 4 N 12| 19/26 | 36| 53| 76 | 102 11.8 .90
(DN25) 1-Step Reduced .90 .14 .3 .6 9 | 12|16 | 22| 31| 43| 57 7.0
1-1/2" Full .90 .52 12| 23| 34| 45|6.3 | 8.8 |13.7|185| 22.8 26 .90
(DN40) Reduced .90 .21 .6 .9 13| 19|25 |34 | 47| 6.2 | 82 10.4
2" Full .90 .94 28| 49| 71 ] 9.7 129|17.1| 24 | 32 41 a7 .90
(DN50) Reduced .90 .36 10| 18| 26| 34 |48 | 63| 82 (10.8| 144 18.2
TABLE 8
FLOW CAPACITY — Cv
LINEAR (Lin) CHARACTER
Cv @ 10% TRAVEL INCREMENTS
FL @ 10%; FL @ 100%
METAL or COMPOSITION SOFT SEAT
Body FL @ FL @
Size Port 10% |[Minimum Percent of Travel - % 100%
inch/(mm) Size Travel Flow 10 |20 30 |40 |50 |60 |70 |80 90 100 Travel
3/4" Full .90 .25 12| 25| 39|52 64 |75)| 87| 97 | 107 11.6 .90
(DN20) 1-Step reduced .90 .15 8 | 15| 22| 30|37 |45| 52| 59| 65 7.1
2-Step Reduced .90 .14 4 .8 12|17 21|25| 30| 34| 38 4.3
3/4" & 1" | 3-Step Reduced .90 .08 3 .6 8 | 11|14 |17| 20| 23| 25 2.6
(DN20, 25) | 4-Step Reduced .90 .03 1 2 .3 41 5 7 .8 .9 1.0 1.1~ .90
5-Step Reduced .90 .02 06| 12| 18| 24| 29 | 35| 41| 46 | B2 .58 *
6-Step Reduced .90 .01 03| .06 .08 | .11| .14 | .16 | .19 | .22 | .24 27 *
1" Full .90 .25 12| 25| 39| 52| 65| 78| 92|105| 11.7 12.7 .90
(DN25) 1-Step Reduced .90 .15 8 | 15| 22| 31| 38|46 | 54| 62| 6.9 75
1-1/2" Full .90 .54 26 | 5.0| 7.4 ]10.0112.6|15.2|18.2| 21 24 27 .90
(DN40) Reduced .90 .22 9 | 18| 27| 37| 46 |57 )| 68| 80| 94 10.8
2" Full .90 1.0 4.2 110.0| 153|198 23 | 27 | 35 | 41 46 50 .90
(DN50) Reduced .90 .39 19| 40| 6.1 | 8.0(10.0/12.0/13.9|15.8| 17.9 19.4
*  Metal Seat ONLY
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TABLE 9
APPLICATION RECOMMENDATIONS

Temperature Range

Fluid T<250 °F | 250°<T<450°F | 450°<T<750°F Options Trim Designation Nos.
(T<121°C)| (121°<T<232°C) |(232°<T<400°C)
Inert Industrial v v — None, -EXT S3S, S3R, S3SE, S3RE,
(N, He, Ar) S1S, S1R, S1SE, S1RE
— — v -35, HTE S1HT
Oxygen v v CF -55, -EXT S3S, S3R, S3SE, S3RE,
S1S, S1R, S1SE, S1RE
Hydrocarbons - Clean v v - None, -EXT All
@ - - v -15, -35, -HTE SIHT
wn Hydrocarbons - Dirty v v - -15, -34 S1S, S1R, S1SE, S1IRE
< — — v -15, -35, -HTE S1HT
o S3R, S40T, HC3, S3RE, S40TE,
Corrosive - Clean v v CF -34, -EXT, HC3E, S1R, S40, HC1, S1RE,
-KRI, -KRE HC1E
Corrosive - Dirty v v CF -15, -34, -EXT S1S, S1R, S40, S1SE, S1RE,
-KRI, -KRE S40, S40E,HC1, HC1E
Cryogenic - - - - N/R
Clean,Non-Cavitating, v v - None, -EXT S3S, S3R, S3SE, S3RE,
Non-Flashing S1S, S1R, S1SE, S1IRE
— — v -15, -35, -HTE S1HT
Clean, Cavitating, N/R N/R N/R - Recommend Applying
n Flashing Ranger QCT
9 NACE v v CF -40, -KRI, S40, S40E, S40T, S40TE
2 (H,S + HC's) -KRE, -EXT
O S3R, S40T, HC3, S3RE, S40TE,
- Corrosive v v CF -34, -EXT, HC3E, S1R, S40, HC1, S1RE,
-KRI, -KRE HC1E
Abrasive N/R N/R N/R - Recommend Applying
Ranger QCT
P1 < 150 psig Saturated None, -EXT S1S, S1R, S1SE, S1RE,
= (10.3 Barg) S3S, S3R,S3SE, S3RE
E 150 psig<P1<400 psig Saturated -15 S1S, S1R, S1SE, S1RE
I~ ](10.3 Barg<P1< 27.6 Barg)
] Superheated N v - -15, -EXT S1S, S1HT, S1SE
- - v -15, -35, -HTE S1HT
CF = Consult Factory
N/R = Not Recommended
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DIMENSIONS & WEIGHTS
ENGLISH UNITS — Inch & Lbs.

Body Size
End 3/4 and 1" | 1-1/2" 2"
Conn. Dimensions Basic Actuator Model No.
55D | 55R 55D | 55R | 75D | 75R 75D | 75R | 115D | 115R
NPT or A 8.25 9.25 11.25
SW B 3.68 4.00 5.00
FLGD A* 8.50 9.50 11.50
B 3.81 4.13 5.12
C 5.03 5.40 6.16
D 18.63 | 20.82 19.00 | 21.19 | 23.40 | 26.37 24.16 | 27.13 | 25.22 [ 27.94
ALL E 25.76 | 30.13 26.13 | 30.50 | 31.34 | 3559 32.10 | 36.75 | 32.40 | 35.12
F 10.50 10.50 13.81 13.81 15.50
G 4.00 4.00 8.00 8.00
NPT or
SW [SHIPWT.-LBS*| 46 52 52 58 72 82 89 99 118 152
FLGD. 52 58 64 70 84 94 103 113 132 166
METRIC UNITS — mm & kg
Body Size
End DN20 and DN25 | DN40 | DN50
Conn. Dimensions Basic Actuator Model No.
55D | 55R 55D | 55R 75D 75R 75D | 75R | 115D | 115R
NPT or A 210 235 286
SW B 94 102 127
FLGD A * 216 241 292
B 97 105 130
C 128 137 156
D 473 529 482 538 594 670 613 689 640 709
ALL E 655 766 664 775 796 904 815 933 822 892
F 267 267 351 351 394
G 102 102 203 203
NPT or
SW | SHIPWT.-Kg* | 21 24 24 26 33 37 40 45 54 69
FLGD. 24 26 29 32 38 43 47 51 60 75

*  Face-to-face dimensions per ISA S75.20-1989.

*%

(1.4 kg); manual handwheel operator @ 8# (3.6 kg).
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988 body with
flange bolt holes
drilled to mate to

FIGURE 9
DIN Flange

DIN flange

Basic valve with actuator, no accessories or manual handwheel operator. Add for: positioner @ 4# (1.8 kg); limit switch @ 3#
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13 ”
PRODUCT CODE o2/28/08 LONG PATTERN
TABLE 3 (|SA 375.20)
Apply with Packing Loading Design
when these External L-L TABLE_ 4 -
specific Internal L-L or Jammed* Available Body Sizes
Seat |optionsare|  Trim Trim All 3/4" & 1" only
Design| selected | Design No.|CODE |Design No.| CODE Port Size Port Size TABLE 5
— S1S A S1SE 1 Trim Option| Full |1-Step | 2-Step|3-Step | 4-Step| 5-Step| 6-Step -
SIR | B | SiRe | 2 ||Characteristic | Nos. [CODE |CODE |CODE |CODE | CODE |CODE [CODE _ Live-Loaded Opt. Nos.
Metal | Opt40 540 c SAOE 3 Equal % None | A B E F — — — Packing Internal External
- Linear None| C D G H J K L Option | STD] KRI |EXT[ KRE [HTE-Lo* HTE-Hi*V
Opt-35 — — S1HT 4V . e
el ) HCLE 5 Seat Design Metal & Composition Metal Only CODES
— Equal% [*15 | M | N T 7] . — — 0 1 2 3 4 | 5
— S3S E S3SE 6 - -
c SR = S3RE 2 Linear [*15 [ P [ R [V [ W y [z [s Basic | TFE| Dupont| TFE |DuPont Carbon
/gmf'tl Onid0 S40T G SA0TE 3 Seat Design Metal Only Pkg. Mat. Kalrez Kalrez Graphite
° pt- HC3 H HC3E 9 *NOT suitable for NACE service. Non-Live-Load Jammed Opt. Nos.
— Packing | 34A* | 34B* | 34C* [ 38]*
* Opt-34A/B/C OR -38J _——-————— —I Option CODES
v ONLY trim when Opt-35 is selected TABLE 2 Character/ A B C J
End Connection Split Rings I Port Size — o — — — — — ] W/Opt-26 K ‘ L Y | —
Body Flanged CS SST I_ Basic
Material | Press. Cl. | Material | CODE |CODE I I Pkg. Mat. TFE
CS'HS_(S:T %ggi gg ﬁ ’g | * Select ONLY packing OPT-HTE when Opt-35 is selected.
DIN 40 Cs 7 E | Requires use of Positioner.
SST 150% SST — c I I ** Not for use with Internal L-L Packing.
& H-C 300# SST — D I v Select for inlet pressures greater than 250 psig.
DIN 40 SST = F I I TABLE 6
End Connection CODE | ACTUATOR ACTUATOR ACTION
CS NPT - Screwed 1 | BENCH REVERSE ACTION - ATO-FC BENCH DIRECT ACTION-ATC-FOQ
& SST SW - Socketweld 2 | RANGE 55R 75R 115R |RANGE 55D 75D 115D
3/4", 17, 1-1/2"] 112" [ 2" 2" 3/4",1"1-1/2" | 1-1/2" [ 2" 2"
TABLE 1 I | 515 -10 -10 12 | -10 313 -10 10 | -12 -10
Body/Bonnet Materials | I * 1 2 3 4 * H J K L
Body CcS SST H-C cS SST CcS SST Trim 10-30 -11 -11 -13 -11 6-26 -11 -11 -13 -11
Size | CODE | CODE| CODE |CODE | CODE | CODE | CODE Material | Y = T e B e = NP R
. CFSM | | 9 A B | — s T U [ —
35% g g "I:_' i Z ’F\,’ VYV End 6-30 11 — — | — | 628 — a1 [ a3 [
) € = — — — v w Y
112 | D Ul J | 4 7 | c | z Comnecion | I 830 — a1 | a8 | 1 | e2r — — [ — | wu
2" E % K 2 8 T & | = D F = = | = z
Optional STANDARD OPT-35 OPT-40 9-30 — — — | 11 | 630 11 — — —
Const. HI-TEMP NACE | = = —[ G Q = [ = =
si l!( Bod I NOTE: Codes are in shaded boxes.
lﬁateri; Y —_ _I Packing Actuator Action, 4 * Not for use with Packing Opt-34 or Opt-HTE.
| I_ —— | I_Size & Bench Set
Accessories it "
13 ” —_— Painting/Special
MODEL “988" PNEUMATIC |— — ] Cleaning
GLOBE STYLE CONTROL VALVE Postioner || r—
I TABLE 12
I I SPECIAL CLEANING
TABLE 7 | | PAINTING NONE [#S-1542 [#S-1134 *
. . CODE When order- | CODE CODE | CODE
Spemalponstrucuon X ing a valve I I Standard 0 3 6
No Positioner 0 per one of —I Epoxy-Valve 1 4 7
ECKARDT POSITIONERS Cashco's | | [Epoxy-vaive 2 5 8
I/P-Electro-Pneu. | CODE | CODE | P/P-Pneumatic CODE | CODE special draw- & Access.
Model #9520L  |w/Airset wo/Airset | Model #9540L w/Airset Wwo/Airset ff;(%s' ":jeﬁ"dse I I *SST & H-C bodies only.
Direct 4-20 ma A G Direct 3-15 psig 1 R di andthe 5- Position
- igit number SIH I
Reverse 20-4 ma B H Reverse 15-3 psig 2 S following Limit TABLE 11
Direct Split Direct Spiit override all Switches |_ ACCESSORIES CODE
Range 4-12 ma c J Range 3-9 psig 2 12 other options. - NONE (other than indicated 0
Direct Split Direct Split Otherwise, I Airset on this Coder Sheet)
Range 11-20 ma D K Range 9-15 psig 6 w proceed with | Valve Mounted Accessories
Reverse Split Reverse Split the following )
P p Any of the foll :
: : . tables. ny of the fo owing:
Range 12-4 ma E L Range 15-9 psig 7 Y | 3-Way Solenoid Valve 9
Reverse Split Reverse Split 764PyPress Controller
Range 20-12 ma F M Range 9-3 psig 8 V4 | Extra Airset(s)
TABLE 9 | I/P Transducer
POSITION LIMIT SWITCHES Lockup Valve
TABLE 8 NO.OF Manual Handwheel Opt.-3 A
- Manual Handwheel Opt.-3 z
TUBING o _ MFGR/ TYPE | SWITCH | TRIP POSITIONS | CODE blus "Coda O above
N.ONtE (N|O P%SIII?ner' g Tubing MODEL UNITS * Note: Use of a “9” code requires that a
airset, solenoid, etc.) - NONE 0 “99 Coder” sheet be completed.
Standard - Impolene Plastic 1 *Microswitch | Rotary 1 Plug Closed 1
Tubing, Brass Fittings #OP-AR Trip; 1 Plug Full Open 2 TABLE 10
Copper tubing, Brass fittings 2 NEMA 4 2 Plug Closed & 3 AIRSET RANGE CODE
SST tubing and fittings 3 Full Open NO AIRSET 0
*Microswitch | Rotary 1 Plug Closed A 3-13, 5-15 Bench Set A
H#EX-AR Trip 1 Plug Full Open B (0-30psig range)
Cashco, Inc. NEMA 7 2 Plug Closed & c 6-26.10-30.7-30. 6-29
P.O. Box 6 - X-Proof Full Open 8-30,6-28,6-27,6-30 B
Ellsworth, KS 67439-0006 Proximity Proximity 9-30 Bench settings
Controls Rotary 2 Any K .
PH (785) 472-4461 #12AL0 Trip (0-60 psig range)
FAX (785) 472-3539 X-Proof
E-mail: sales@cashco.com Proximity Proximity
exportsales@cashco.com Controls Rotary 2 Any L
Printed in U.S.A. Model 988-TB -gh #12-GLOB Trip I/S @PCM
* Each “switch unit” contains 1-SPDT switch.
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