A% FORBES

Forbes Marshall Control Valve

Operational Economy with Optimum Control

| 1% 5orees SRR
| i £ |
aame Bl :

L -

Energy Conservation | Environment | Process Efficiency www.forbesmarshall.com




¥ FORBES

h MARSHALL

Forbes
Marshall
Control Valve

The Forbes Marshall (FM) Control
Valve provides excellent performance
on steam, liquid and gas applications.
Itis simple and easy to assemble and
can be maintained without any
special tool. It is lightweight, compact
and robust in design and can be
mounted with field reversible FM
pneumatic diaphragm actuators or
any other actuator on request. It can
also be fitted with FM pneumatic,
electro—pneumatic, smart positioners
aswellas any universal accessories.

In compliance with general safety
precautions, an emergency hand
wheel can also be provided with the
FM actuator, upon request.

FM Control Valve - General Information

Nominal size " - 16"
Pressure rating ANSI 150 - 2500
Rangeability 1:40

End connections

Flanged (RF / RTJ), butt weld, socket weld

Seat leakage class

Available in class IV, V and VI

Bellow sealing Available for ANSI 150 - 300
Double guided trim | Integrated double guiding available in 1 72" — 16"
Heating jacket Available on request

Pressure balance

Available in sizes 3" and upwards

Actuator

Single spring (SSP Series), Multi-spring (MSP Series)

Actuator action

Air to open, Air to close




Features

Tubeless Positioner with
MSP Actuator

Modular Design

Quick Change Trim with
reversible seat

The FM Multi-Spring Actuator
(MSP Series) has an internal
integrated path for passage of
instrument air through yoke to the
actuator housing.

This technology eliminates the
need of any additional tubing for
mounting the positioner on the
yoke.

This feature also eliminates extra
impulse tube leakages, damage
during transit and allows high
operational reliability, precision
and serviceability.

Our Control Valve has a modular
construction with a well-defined
list of components (Refer above
figure).

It has been engineered to
minimize the number of spares
and special tools necessary for
maintenance, making on-site
servicing easy and fast.

This unique design enables
assembly and disassembly in the
shortest possible time, thus
reducing downtime during
maintenance.

The complete trim assembly can
be removed from the valve body
for inspection by loosening the
bonnet bolts and reassembled
again on tightening. Seat is
threadless which has an
additional advantage of no body
seat leakage (ensured by the
stationary gasket below seat and
is easily reversible at site,
resulting in doubling the seat life
during operation.




Types of Bonnet

Pressure Seal Bonnet

Pressﬁre
seal gaé%et
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Bellow Seal

Bellows
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Standard Bonnet

As a standard offering, FM
bonnets are of stainless steel
construction even with carbon
steel body for upto 2 inch size, to
avoid galvanic corrosion between
the stuffing box and graphite
packing.

F1400 model (Pressure Seal
Bonnet) is used for very high
pressure applications.

In this design the bonnet takes the
bolt load and seals against the
pressure seal gasket. This results
in increased body-bonnet sealing
for increased inlet pressures,
thereby arresting leakage through
body-bonnet joint.

Hermatically-sealed bellows are
recommended for process fluids
where no gland leakage can be
tolerated. These are most
commonly used for toxic,
flammable and hazardous media.

For safety reasons, the bellow seal
construction includes a standard
gland seal as a back-up in case of
a bellow failure.

Extended Bonnet

Extended
bonnet

FM Bellows avoid intermittent
circumferential welds. A single
longitudinal weld is provided
throughout the entire length of the
bellow.

When temperature exceeds 300° C
(572°F) an extended bonnet is
recommended to protect the
packing from excessive heat, thus
keeping the gland packing
lubricated and aiding the optimal
functioning of valve.

Extended bonnet also protects
other accessories like actuator,
positioner etc for overheating.

Above is also applicable for
extreme cold conditions.




Gland Packing and Trim Styles

Spring Energized Stem Sealing

|- ‘ F— Wiper ring

PTFE
V-ring

Spring

Pressure Balanced Trim

Piston
Balancing rings

chamber

Outlet

chamber chamber

The micro-sealing element and wiper ring with PTFE
V-ring is included in the new standard spring energized
gland seal configuration of the FM Control Valve. The
packing set has a dual function — that of primary
sealing and also as a wiper.

The PTFE V-ring packing set is pre-loaded with a
stainless steel spring and pressed against the valve
stem and bonnet insert. Even under varying operating
conditions, sealing performance is extremely reliable
with extended life.

This also provides minimized static and sliding friction
force in comparison to conventional stuffing box
packing.

A Pressure Balance Plug is used to minimize actuator
thrust force in the event of higher inlet pressure and/or
larger seat diameter which results in optimised
performance.

Dynamic sealing (piston rings) is provided in plug which
is guided inside the sleeve to isolate the two chambers.
Sealing can be of metal or elastomer depending on
temperature of the media and application.

The characterised balanced hole in the plug helps in
equalising the fluid pressure both above and below the
plug, thereby reducing the actuator thrust force.

Double Guiding

Bottom
guide

Soft Seating

Double guiding is recommended for high pressure drop
application where enhanced level of vibration and
noise are expected to be generated.

The above figure depicts Top and Bottom guiding with
metal seated quick change trim.

Easily replaceable bottom guide located below seat
ring.

PTFE Soft seating is provided with an additional
flexible elastomer O-ring.

In case of any plastic deformation of PTFE disc (when
the plug reaches its final closed position) leakage is
eliminated by an additional metal to metal sealing of
plug and seat ring thus gives better leakage class.




Series F1100 (1/2”- 4”, ANSI 150 - 300)

A EoREes

8° ANSI 300
_—

Dimensions and Weight

DNinch | 15/ % | 25/1 | 40/1%| 50/2 | 65/2% | 80/3 | 100 /4
Description
mm / inch

#150 o | TBI7 | 184172] 222/87) 254110 |276/108 | 298/ 117| 352/ 138
#300 190/75| 197/7.7| 235/92| 2677105 |292/115 | 317/12.5| 368/ 145

B | 48/19 | 62/24| 78/3 | 83/33 | 90/35 | 106/4.2 | 136/54
Standard 14145 105/4.1 156/62 | 181/7.1
Extended 170167 167165 248/9.7 | 2671105
Bellow Seal 228/8.9 233/92 365/ 14.4| 389/15.3

c
Bplressursetd 196/77| 221787
alance NA
Pressure 261/10.2| 286/ 113
Balance Ext

D 104/ 4 12/44
Weight *

10/22 | 13/29 | 225/50 | 26/57 | 40/88 | 60/132 | 86/190

Kg/ Lbs

Standard Kv/Cv - Parabolic PS1

wom
mm/ .
inch | inch inch
4 47 [15/0.6
15 1% 1.6 19 |10/04
063 | 073 | 5/02
10 1.5 | 25/1
25/1 4 47 |15/0.6
1.6 19 |10/04
25 29 |36/14
40/1%|16/0.63| 16 19 |30/1.2
10 1.5 | 25/1
40 46 | 46/1.8
50/2 25 29 |36/14
16 19 |30/1.2
63 73 50/2
65 /2% 40 46 | 46/1.8
25 29 |36/14
100 16 80/3
80/3 63 73 50/2
40 46 | 46/1.8
160 186 | 100/4
30 /1.2 100 116 80/3
1004 63 73 50/2
160 185 | 100/4
100 16 80/3
63 73 50/2

*Weight of valve with standard bonnet

Standard Kv/Cv - Perforated PR1, PR2, PR3

Valve Size Lift Seat Dia Linear (PR1) Equal % (PR1) Linear (PR2) Linear (PR3)

DN/inch mmlinch Kv Cv Kv Cv Kv Cv Kv Cv
151 125 15 1.25 15

25 /1 20/0.78 25 29 25 29 41 4.7 2.6 3.0
25/1 4 4.6 4 4.6

40 /1% - 25/1 63 73 63 73 6.1 7.0 32 3.7
40 /1% ' 10 11.6 10 11.6

50/2 36/1.41 10.6 12.3 54 6.2
65 /2% 16 18.5 16 18.5

50/2 46/1.81 25 289 25 28.9 12.2 141 6.4 7.4

65/2"2 50/2 40 46.2 25 28.9 15.0 18.0 7.0 8.0

80/3 50/2 40 46.2 25 28.9 235 27.2 121 14.0
100 115.6 25 28.9

18000’ /3:4 80/3 63 728 40 46.2 35.3 408 18.2 21.0
30/1.2 40 46.3 55 63.6
120 138.7 40 46.2

100/4 100/4 100 115.6 55 63.6 471 54.5 24.2 279
63 72.8 63 72.8




Series F1200 (6”- 16”, ANSI 150 - 300)

Standard Kv/Cv - Parabolic PS1

fa) Valve | Max
Size | travel Seat Dia
m| me| DN/ mm/ Kv | Cv mm / inch
{ } inch inch
o 380 | 445 143/5.6
R porees 150 /6 260 | 304 | 113/45
6" ANSI 300
. 150 | 176 | 90/35
m 60/2.4
650 | 761 17216.7
A 200/8 380 | 445 | 143/56
Dimensions and Weight 260 | 304 | M3/44
900 | 1053 | 220/8.6
DN/inch 150/ 6 200/8 250/10 300/12 350/14 400/16
it 250/10 650 | 761 17216.7
Description A
380 | 445 | 143/56
#150 A 4508 /17.7 | 5429/21.4 |673.1/26.5 | 736.6/29 889 /35 1016 /40 1300 | 1521 | 2827111
#300 4729 18.6 | 568.3/22.4 | 708/27.8 | 774.7/30.5 |927.1/36.5 | 1057.3/41.6
300/12/100/3.9] 900 | 1053 | 220/8.6
B 189 /7.4 239/9.4 305/12 335/13.2 395/15.5 443 /17.4
Standard/ 650 | 761 17216.7
naar 260/102 | 295/11.6 | 360/14.2 | 395/155 | 465/18.3 | 520/20.4
Pressure Bal. 1800 | 2106 | 313/12.3
Extended// ¢ 355/13.9 | 410/16.1 510/20 545/21.5 615/24.2 670 /26.4 350 /14 1300 | 1521 | 282/11.1
Pressure Bal.
Bellow Seal 575/22.6 | 605/23.8 | 850/33.5 | 850/33.5 | 880/34.6 900 | 1053 | 220/8.6
D 134/5.3 22819 208 /82 2500 | 2025 | 400/15.7
Weiah 400 /16(120/4.7) 1800 | 2106 | 313/12.3
eight *
Kg Lbs 130/287 | 185/407 | 255/562 | 555/1123 | 645/1422 | 1295 /2855 1300 | 1521 | 282/ 11.1
*Weight of valve with standard bonnet
Standard Kv/Cv - Perforated PR1, PR2, PR3
Valve Size Lift | Seat Dia Linear (PR1) Equal % (PR1) Linear (PR2) Linear (PR3)
DN/inch mm [ inch Kv Cv Kv Cv Kv Cv Kv Cv
150/ 6 90/3.5 170 196.5 125 1445 103 19 53 61.3
113/4.4 260 300.5 150 1734 132 152.6 67 775
150/ 6 380 439.3 125 144.5
200/8 143/5.6 260 300.5 150 173.4 171 197.6 88 101.7
170 196.5 210 242.7
60724 450 520.2 150 173.4
200/8 17216.7 380 439.3 210 242.7 209 241.6 107 123.7
260 300.5 260 300.5
250/10 143/5.6 380 439.3 320 369.9 270 312.1 140 161.8
17216.7 650 751.4 380 439.3 395 456.6 203 234.6
250/10 900 1040.4 320 369.9
300/12 220/8.6 650 751.4 380 439.3 476 550.3 245 283.3
380 439.3 520 601.1
350/14 100/3.9 220/8.6 900 10404 520 601.1 476 550.3 245 283.3
300/12 ' 1300 1502.8 380 439.3
350/14 282/ 111 900 1040.4 520 601.1 687 794.2 353 408
650 751.4 720 832.3
1800 2080.8 520 601.1
350/14 313/12.3 1300 1502.8 720 832.3 700 810 370 428
900 1040.4 850 982.6
282 /11.1 1400 1618.4 750 867 720 833 380 440
313/12.3 1800 2080.8 900 1040.4 750 867 410 474
400/16 120/ 4.7 2500 2890 750 867
400/15.7 1800 2080.8 900 1040.4 1180 1364 507 586
1400 1618.4 1250 1445




Series F1300 (1”- 8”, ANSI 600 - 1500)

Standard Kv/Cv - Parabolic PS1

Valve | Max
Size | travel Seat Dia
o _|)N|l1 i | 2|
|m m] inc inch
1 | 129 | 24/095
o 25/1 7 | 82 | 19/0.74
@ FORBES 207078 4 47 16/0.62
3 nES1 1600 26 | 304 | 37/145
—_—
@ 40/ 1% 18 | 211 | 32/13
1 | 129 | 24/094
43 | 46 | 48719
50/2 26 | 29 | 37/145
Dimensions and Weight 18 | 19 | 32/13
DNnch | 25/1 | 40/1%| 50/2 | 80/3 | 10074 | 150/6 | 200/8 100 | 17 | 73/28
Description mm / inch 80/3 | 30/12| 68 | 80 | 62/25
43 | 50 | 48719
216/85 | 241/9.5(292/11.5 356/14 | 432/17 | 559/22 | 660/26
#600 150 | 176 | 90/35
#900 254 /10 | 305/12|368/14.5 381/15 | 457/18 | 610/24 | 737/29
100/4 100 | 17 | 73/28
#1500 254 /10 | 305/12|368/14.5 470/18.5| 576/22.6| 705/27.7| 832/32.7
70/28 | 105/4.1| 115/45| 155/6.1 | 180/7 | 230/9 | 275/108 68 | 80 | 62/25
Standard 135/53 | 160/6.3| 190/7.5 220/8.6 | 250/10 | 342/13.5 357/14 380 | 445 | 143/56
Extended 170/6.7 | 240/9.5| 243/9.5| 300/11.8 | 332/13 | 402/15.8 447/17.5| | 150/6 260 | 304 | 113/45
Bellow Seal On Request 150 | 176 90/35
60/2.4
104/ 4 112/ 44 134/53 650 | 7514 | 172/6.8
——" 200/8 380 | 439.3| 143/56
eight *
Kgf Lbs 20/44 | 30/66 | 62/136 | 90/198 |125/275.5 235/518 | 545/ 1201 260 13005 113/45
*Weight of valve with standard bonnet
Standard Kv/Cv - Perforated PR1, PR2, PR3
Valve Size Lift Seat Dia Linear (PR1) Equal % (PR1) Linear (PR2) Linear (PR3)
DN/inch mm /inch Kv Cv Kv Cv Kv Cv Kv Cv
4 48 4 48 4.1 47 26 3
25/1 19/07
10 11.6 7 8 6.1 7 32 37
20/0.78
18 20.8 1 12.7
40 /1% 106 12.3 54 6.2
37/14 27 31.2 16 185
27 31.2 21 243 17.9 207 97 1.2
50/ 2
43 497 35 405 235 272 12.1 13.9
48/1.8
80/3 55 63.5 38 439 235 27.2 12.1 13.9
30/1.1
80/3 62/2.4 60 69.4 43 497 30.6 35.4 15.7 18.1
100/4 73127 80 925 55 63.5 35.3 408 18.2 21
100/4 90/35 10 1272 68 786 471 54.4 242 279
150/ 6 90/35 170 196.5 125 144.5 103 19 53 61.3
13/4.4 260 300.5 150 1734 132 152.6 67 775
150/ 6
60/2.4
200/8 143/5.6 380 439.3 210 2427 171 197.7 88 101.7
200/8 17216.7 450 520.2 260 300.5 209 2416 107 1237




Series F1400 (1”- 10”, ANSI 2500)

Standard Kv/Cv - Parabolic PS1

Valve Max
e Size travel Ky Cv Seat Dia
DN/ mm/ mmlinch
lm Dj] inch inch
© 7 8 | 190.75
@5@5 25/1 20
3" ANSI 2500 11 12.7 | 24/0.95
—
a1}
| | | 18 | 208 | 32113
A 50/2 30
2% | 30 | 3715
35 | 405 | 45117
Dimensions and Weight
DNiinch| 2571 | 50/2 | 80/3 | 100/4 | 150/6 | 200/8 | 250/10| | 80/3 45 | 60 | 694 | 6024
Description finch
mmiinc 85 | 983 | 7519
#2500 A | 216/85| 280/ 11 |578/22.7| 673 /26,5 [914/35.9| 1040/41 |1100/43.3
90 | 104 | 7519
B | 765/3 | 110/43 | 205/8 |260/102| 330/13 |325/12.8|400/157
100/ 4 4 160 | 184.9 | 90/3.5
Standard 2601103 340 /133 |588/23.2| 713/28 NA 00/ S
Bonnet
c 230 | 265.8 | 130/5.2
P'TSBS“"’ NA 928/ 36.5[1100 / 43.3/1155 / 45.5
Seal Bonnet 130 | 150.3 | 9035
D |108/43|122/48 | 158/6.2 | 165/6.5 | 226/8.9| 204/8 | 227/8.9 150/6 50 080 | 3037 | 12047
‘}’("e/'f;“ 60/ 1322|110/ 242.5| 425/937 | 710/ 1566 1350 2077|1880 / 4145|2538 / 5596 400 | 462.4 | 160/6.3
g/Lbs
*Weight of valve with standard bonnet
Standard Kv/Cv - Perforated PR1, PR2, PR3
Valve Size Lift . Linear (PR1) Equal % (PR1) Linear (PR2)
. Seat Dia
DN/NPS mmlinch
Kv Cv Kv Cv Kv Cv
19 45 5.2 39 45 4.1 47
251 20/0.78
2% 6.7 77 55 6.4 6.1 7
32 15 174 15 174 13.8 15.9
50/ 2 30/12
37 20 232 17.8 205 17.9 20.7
45 35 405 35 405 15 17.4
80/3 45017 60 60 69.4 40 46.3 25 28.9
75 90 104 50 57.8 35 405
75 90 104 55 63.5 40 4623
100/ 4 4517 90 160 185 65 75.1 70 80.9
130 200 231.2 85 98.3 100 115.6
) 130 150.3 95 109.8 60 69.4
150 /6 60/2.4 120 280 323.7 125 144.5 125 1445
160 400 462.4 170 196.5 170 196.5
200/8 100/3.9 190 600 693.5 420 485.2 209 2416
250 /10 120/4.7 220 830 959.5 660 763 476 551




Material of construction

Body / Bonnet

A216 WCB, A217 WC6, A217 WC9, A351 CF8, A351 CF8M, A352 LCB
Other ferrous / non-ferrous materials available on request.

Trim

A276 SS316. Other materials available as per application.

Bellows sealing

SS316 weld less layer or optional in Hast alloy C / Monel / others

Packing

PTFE V-Ring, PTFE Braided, Graphite, Peek (available on request)

Temperature Range for Stem Sealing

Proile | .., 5. Wiper .
Seal Type ( F?::IA) Ring ((;olzlg? Seal TemFI:::ture B.I? nneet Comments
(Pos B) (Pos D) P yp
Maintenance Preloaded
PTFE -29°C to 180°C with
Free Double Vering EPDM | EPDM | EPDM | 50 oor ) 3560F| Standard Stainless
Seal .
Spring
—
Maintenance | - prep -29°C t0 200°C Pre\:vci);ded 2
Free Double V-ring VITON VITON VITON 20.2°F to 392°F Standard Stainless
Seal .
Spring
. Reinforced -29°C t0 400°C | Standard/ .
Adjustable | o hite | VITON 1 90.2°F to 752°F | Extended | ~lustadle
. Pure -29°C to 530°C | Standard/ )
Adjustable | 5 aphite ; VITON | 20.9°F to 986°F| Extended | ~lUstadle
Positioner*

Smart Positioner

Model Sensor Communication
8400 SHN Hall 4-20 mA
8400 SHH Hall HART
8400 SPN|Potentiometric 4-20 mA
8400 SPH|Potentiometric HART

*For more details please refer Positioner catalogue

Electro-Pneumatic Pneumatic Positioner
Positioner Model - 820
Model - 830




Multi Spring Actuator (MSP Series)

E+HW

Dimensions and Weight

Integrated duct is provided in yoke (actuator
Actuator | Stroke E E+HW D Weight support), which eliminates tubing and reduces
Model instrument air leaks
mm/inch kgs/lbs
20/08 194 131 Cold-pressed mild steel construction
MSP-1 : 346/13.6 | 493/19.4 | 270/10.6 . . . .
30/1.2 16/35 Field reversible without disassembly
30/1.2 | 489/19.3 | 651/25.6 | 400/15.7 | 42/92 .
MSP-2 I Gor4 | 6250246 | 868/34.9 | 4001157 | 477103 FREmeRTnOE] EVENElS em Reuess
Single Spring Actuator (SSP Series)
D
=
I
+
n1]
B (1.0
Dimensions and Weight
Actuator | Stroke E E+HW D Weight
Model . . .
mm/inch kgs/lbs Actuator housing is made of cast aluminum and is
SSP-1 20/0.8 | 495/19.5 | 630/24.8 | 270/10.6 9042 light weight and corrosion resistant
28; 1; ?ggggg g;ggg'z ggg ngj Also available with high thrust force of reinforced
. : ' : : sprin
SSP-2 60/2.4 753/29.6 | 950/37.4 | 530/20.8 491108 pring
60/2.4 Field reversible without disassembly
SSP-3 - 1006/39.6 | 1323/52.0 | 530/20.8 | 105/231 ;
100/4 Hand-wheel available on request

Note: For more details please refer Actuator catalogue




Selection and Codification Guide for Control Valve

Valve series and size / pressure class

Model Description

F1100 1/2" - 4" ANSI 150 - 300

F1200 6" - 16" ANSI 150 - 300

F1300 17 - 8" ANSI 600 - 1500

F1400 1"- 10" ANSI 2500

Series Description

100 Control Valve (std. bonnet)

106 Control Valve Soft Seating (std. bonnet)

110 Control Valve (ext. bonnet)

120 Control Valve Pressure Balance (std. bonnet)
130 Control Valve Pressure Balance (ext. bonnet)
135 Control Valve Pressure Balance (leakage class V)
140 Control Valve Bellow Sealing

146 Control Valve Soft Seating (bellow sealing)
160 Control Valve Pressure Balance (bellow sealing)
Trim Desi

Type Description

PS1 Parabolic Single Stage Pressure Reduction
PS3 Parabolic Three Stage Pressure Reduction
PR1 Perforated Single Stage Pressure Reduction
PR2 Perforated Two Stage Pressure Reduction
PR3 Perforated Three Stage Pressure Reduction

Trim Charactersitics

L Linear

EP Equal Percentage

Actuator

Model Multi Spring ( MSP Series)

MSP-1 Actuator diaphragm surface 320cm?/ 49.6 inch?
MSP-2 Actuator diaphragm surface 720cm?/ 111.6 inch?
Model Single Spring ( SSP Series)

SSP-1 Actuator diaphragm surface 320cm? / 49.6 inch?
SSP-2 Actuator diaphragm surface 720cm?/ 111.6 inch?
SSP-3 Actuator diaphragm surface 1440cm? / 223.2 inch?

Model de-codification

Ordering Code:- F1200-110-PR1-EP-MSP-2

F1200

110 PR1

EP MSP-2

6" - 16" (ANSI 150 - 300)

Ext. bonnet | Perforated Single Stage Pressure Reduction | Trim Characteristics (Equal Percentage) Actuator
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Forbes Marshall

Krohne Marshall

Forbes Marshall Arca

Codel International

Forbes Solar

Forbes Vyncke

Forbes Marshall Steam Systems
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