World Quality, Valves

Control Solutions (Pty) Ltd

Petrol-chemical, Natural Gas, Pipeline

Floating
Trunnion
Top Entry
Full Welded
Double Block
& Bleed




TEST LAB

CRYOGENIC TEST

The cryogenic tests are used to characterize and qualify
phenomena and materials in fields of physics dealing
with low temperatures, magnetsand accelerators whichis
applied to those items are subjectedto the low
temperature applications

ULTRASONIC FLAW DETECTORS

Ultrasonic flaw detection is basically acomparative
technique for non-destructive tests, a trained
operator identifies specific corresponding g to the
response from good parts andfrom representative
flaws.

POSITIVE MATERIAL IDENTIFICATION
(PMI)

The raw materials are verified by sampling with the
Qualified Material Analyzer before being released for the
machining process to make sure that they comply with the
specified chemical properties.

VDM - Control Solutions

FIRE TESTING

Installation area forvalves subject tofire testing underAPI
requirements. Thetest exposes the valve to aflame
temperature of 1400° F to 1800° F (761'C to 980'C) for
30minutes with controlled lmits on leakage.

RADIOGRAPHIC TEST

RT involves gamma- or X-radiation to examine internal
features of a test subject. To ensure quality materials are
used onto all of fabrications,R.T tests are frequently
performed onto VDM manufacturing procedures.

CONTROL AND RECORDING

In additional to a routine inspection of Dimensional
Control, Hydra-static and Leakage Tests. Acomputerized
system is used to control the test and to record the
results. This provides accurate and permanent
documentation.

www.vdmcontrolsolutions.co.za



VDM FLOATING BALL VALYVE SERIES
vDM SeriesFleating Ball Valves are aprim examole of reliability

performance, manufacturing and superior engineering technigues

atwork. F eaturing a un-body or twe-piecebaolted design

GEMERAL DESIGN FEATURES
& NACE MRO175-(150 15156)

{5tainless Steel ball'stemconfigurating
@ Blowout proof stem
@ Weather Seal (Class600 and higher)
@ Actuator mountingpad(4 bo't machined)
& APIED
& AP| 607 4th Edition {O-Ring& Graphite)
@ Secondary Metal-to-Meatal Sealing
@ Full rated bi-directional dead end service
& Anfistatic Device
& Lockable handle {opiional)
@ 0-Ring design (standard)
& Graphite or Teflon packed (opticnal)

SIZE RANGEAND DESIGN AVRILABILITY

SIZE CLASS/CONFIGURATION
fin.) 130 00 E00 200 1300

1P
112 FP
2P
E:ZI
2AZRF
2RP
IFP
4RF
4FP
&8RP
&FP
2RF
2FP
0RP
10FF
12RF

g Unibody @ Split Body

/DM - Control Solutions
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APPLICABLE STANDARDS

API-American Petroleum Institute

Spec.BD Specification forpipeline valves

Spec.RPAF  Recommended practice for fire festingualves.
Sid.528 Valveinspecton and test.

S59d.807 Fire testfor soft seated guarier-urn valves.,

ASME/ANSI-American National Standard
B16.5 Sies pipeflanges and fangedfitings.
B16.10 Face-to-face andend-io-end dimensions
of ferrous valves.
B16.34 Steel valves-Flanged and butt weldingends.

Ec-European Community
ZE Marked (FE.DOT/ZVEC Cat 3]

150-International Org_for Standardization
S08001:  Qualtysystems-Model for quality assurance
2000 n designfdevelopment, production.
nstallation and servizing.
5015158 Materialsfor use inH25 containing
environments in oil and gas producton

M5 5-Manufacturers Standardization Society

5P 6 Std_finishes for contactfaces of pipeflanges and
connecting- end flangesof valves andfittings.

3F25  Standardmarking systemn forvalves, fittings,

flanges and unigns.

Steelpipelne flanges.

FES Qualtystandard for steel castings visusl method.

NACE-National Assoc. of Corrosion Engineers
MR 0175 Suffide stress cracking resistantrnetal’ic materials
for oiffield equipment. [Superseded by 150 15158)

www.vdmcontrolsolutions.co.za
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VDM FLOATING BALL VALVES DESIGN FEATURES

BLOWOUT STEM JOURNAL
w PROOF STEN. LUBRICATION
9=J Internally inserbed, All valves incorporate
< “packseated” stem external stem
=R assures fire safety lubrization
C<D and blow-out pre- A ventedweather
vention by retaining seal allows =afe
= stem in thevalve pressure relief inthe
at all pressure. even: of excessive
grease gun pressure
Class 150 300 Class 600 &higher Class 800 &higher

e

Conductse Graphke

Washer and Bpring for

ANTISTATIC DEVICE
A conductivespring
and a graphite
washer provide
antistatic continuity
throughout the valve.

AMTISTATIC DEVICE
1" bore-4" bare,
CL.500.900 & 1500
use spring-loaded
pins between the
ball, stem, andbody

3 Conguctive 3prng to provide antistatic
Btem-te-Endy, and Flungerfar continuity through-
and Slemreto-Sal Ztare-tn-Body out the valve.
Confact and Slem-ic-Sall
Conlact
Class 150 &300 . i
{O-Ring shown, packing alsoavailable.) Class 600 &higher
FIRESAFE
SEAT SEALING .
n the eventof fire
and seat destruc- ’
Adapter Or Retalner tion, ball finats ’
downsiream to
effectively provide
metal-to metal .
seat sealing. E:I:'-';; igh
Pressure Szaling

Low Pressure Sealing  High Pressure Sealing

A specialintegral seat Lip prowides positive lowpressure
"pubble-tight” s=aling betwsenthe ball and seat with minima
operating torgque. The vDM seatlip defects slight'y at higher
pressures toensurefull s2at contactwith the ball. The s=at's
“memaory action” provides "bubble-tight” sealing atbath low
and high pressures. This "self compensationfor swell” feature
resu'ts in lowtergue and longlife operation.

/DM - Control Solutions 0 www.vdmcontrolsolutions.co.za



& COMPONENT PARTS & UNI-BODY /,
'y

e

PARTS LIST, UNI-BODY

PART NO

=l h e D3 B3 —

— o oo
[=]

=]
3

21
27
22
=

L]

DESCRIPTION

Body

Seat Retainer

Stem

Eal

Body Seal

Seat

Inner Stem O-Rings™™
Cuter Stem O-Rlings™™
Thrust Washer

Liner

Ground Spring

Siem Seal: Gandor Packing
Ground Washer

PARTHNO  DESCRIPTION

24
25
26
28
an
334
328
3ac
330
J3E
J3F
3G

"Mt required with Grachoi packing in Fresafe valves
"Required in 2" and larger packed valves only.
Mot usad in packed sizm valves.

Retainer
Followsr

Stud, Folower
Mut. Follower
Stem Washer™
Lock Flate
T-Hanadle Tube
T-Hanale Hul
Lock Washer
Screw. Hex
Serew. Hex
Serew. Square

/DM - Control Solutions

PARTS LIST, SPLIT BODY

PART NO

=l o N e L3 RS —

(==

9
10
114
28
1C
1o

DESCRIPTION

Body

Adapter

Stem

Bal

Body Gasket

Body CHRing™

Seat

nner Stem O-Rings™
Cuter Stem O-Rings™™
Thrust Bearing

Lock Flate

T-Hanadle Tube
T-Handle Hulx

Lock Plate Screw

FART NO DESCRIFTION

1E

d 3N

BERE

"Miot required with Graphoi packing in Firesafe valves
"Required in 2" and larger packed valves only.
Mot usad in packed sizm valves.

www.vdmcontrolsolutions.co.za

Lock Flate Lock Washer
Handle Hub Screw
Tube Lock Screw

Hee Mut

Stud

Follower Liner

Ground Spring

Stem Sea - Gland or Packing
Ground Washer'
Packing Foliower
Packing Retainer
Packing Siud

Packing Mut

Stem Washer™

9A[eA |led
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# COMPONENT PARTS o CLASS £00, 900 81500 PARTS LIST
PARTNO DESCRIPTION
1 Body
2 Adapter
3 Stern
4 Ba
5 Body Sea
] SternBearng
T Seat
8 Stop Sorew
g Stem Seal
10 Thrust Bearing
n Hande Assembly
12 Stop Plate
13 Rtainzr
15 He Mut
17 Shud
3| Veather Szal
1"FF frru 4°RE
Class 50,3004 1500
« COMPONENT PARTS « CLASS 600 PARTS LIST
- PART N DESCRIPTION
i : _-_sza.-"l 1 El:'::"
i e e 2 Adapter
._;1 e 3 Stermn
Wt 4 Ba
o J g Body Sedl
. i Stern Bearng
7 Seat
] Stop Screw
g Stem Seal
10 Thrust Bearing
1 Hande Assemily
12 Stop Plate®
12 Rstainer®
14 Adapter Pilot Seal
16 Hee Mut
17 Shud
18 Lube Fiting
21 Ground Spring™
22 Firesafe Stem Packing
23 Ground Plunges
2 Ground Spring®
3| Veather Szal
4" Bore Only
4" FF thru8"RP Class 600 """ Bore Only

/DM - Control Solutions

www.vdmcontrolsolutions.co.za



UNI-BODY BALL VALVE CLASS 130 DIMENSION
@ OneFlece Uni-bady, ReducedSare SIZE A B C D E F G H U WT
@ Fres Floating 227, Fire Sate Blow-out Froof Stem fin.) (Ibs.)
@ Arti-stabic Device, Caviy Rellevingteals Uik Inch
@ KACE MR-01-75, Optional Locking Device 2 150 7.00 3.2 800 380 538 7o om 2 176
@ Designed to ASME 218,34 282431 LAFIED 3 242 400 344 750 438 a0s 17.00 070 3.08 s
4 300 800 410 2.00 675 883 2200 133 443 542
e f0 7 ace AZME B1€.10 (ShartFatiem) B 450 1050 A3 1100 BS6 1055 200 144 AO 1370
End Flange AIYE B
Butiweld AIME B1€.25
Class AIME CL1ED
|- G |
H Useable i. ]‘:r‘jl -
Gtzm Flats
oo
AT L
| .
B+00 AZME B1E.E
Flarge
UNI-BODY BALL VALVE CLASS 300 DIMENSION
@ One Flace Unl-body, ReducecSare SIZE & B C D E F G H U WT
@ Fres Floating Bad, Fire Safs Blos-out Froot Stem fin.) {lbs.)
@ Arti-stabic Device, Cavity RellewingZeats it nch
@ KACE MR-1-T5, Optignal Locking Dewice 2 1.50 8.50 127 8.50 62 .38 17.00 .70 23 2610
@ Designed to ASME B15.34, 95451 LAFIED 3 242 11.12 Ex 8.25 438 8105 17.00 .70 .06 50
4] 300 1200 410 10.00 675 883 200 133 443 0.0
Face to Face ASME 518.90 (ShortFatiem) 6 450 165E3 53 1250 BAF 1055 200 144 @02 157D
End Flange AIME B
Butiweld AIME B 5
Class AZME CL30D

ii:k i*

/DM - Control Solutions 0 www.vdmcontrolsolutions.co.za
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SPLIT BODY BALL VAIVE

CLASS 150 DIMENSION
Fy

® Twa Flecs 3211t Body, Full Fartar Recuced Sare E;II_IZ: c o E F F1 G
& Fre= Floating Ball, Fire Safe, Slow-out Srood 2iem h Unit inch
® Antistatic Devics, Cavity RellavingSeats 11 1.00 £.00 23 4 25 350 5 .31
& NACE ME-01-TS, Cptional Lacking Device 1-1/2%1-12 1.60 680 286 500 JE 578 737 15.50
& Designed o ASME B15.34, 025451 BAPI 50 02 200 7.00 anm 6.00 451 6.58 820 15.50
Face fo Face ASME B16.10 [Long Fatkem) e 200 r0 1?4 i'n:l 458 £oe 850
Zne Farge TMEBIEE 33 300 E.00 350 7.50 £.51 10.25 11.682 20,00
Suttwels AIME B16.25 4¥4 400 B0 4000 .00 E40 11.00 13.08 20.00
Slass AZME CLIEE X6 6.00 155 775 11.00 1081 11.12 15.63 20,00
BXE 6.00 1150 513 1250 10.81 i1.12 15.62 20,00
BXB 2.00 1800 Q00 13.50 14.25 - 18.28 20,00
10xE 2.00 1300 650 16.00 14.25 - 18.28
10X10 10.00 21.00 1050 16.00 1741 - 28
12%10 10.00 1400 700 18,00 1741 - 228
ZIZE H J L U VoW X Y EB W.T
fin.} (I}
Unik: Inch
11 132 (536 168 4 083 313 - - 70
1-12%1-12 084 0TS 038 23 4 083 388 E00 650 128
02 064 0705 D44 3714 4 075 475 €00 65D Kl
222 100 DETA0ET - ipé 4 075 558D - - 1.5
I3 128 1087MDE> 044 443 4 075 600 @00 650 15
4x4 128 1311316 062 5BE 8 075 7480 800 000D B2
X6 145 15151510 075 BDD & 088 950 800 950 137
BXE 145 15181510 075 800 & 088 950 =200 950 21
8XB 227 1@TM9B4 062 BF4 2 088 950 1200 95D 477
10xE 227 1ETMOB4 062 BE4 12 100 1425 1200 95D A
10X10 A08 249724082 062 118 12 100 1425 1600 1150 685
12%10 308 249772482 062 118 12 100 1700 1800 1150 808
SPLIT BOOY BALL VALVE CLASS 300 DIMENSION
& Two Flecs 2pllt Body, Full Fortor Recuced Sore ;IZIE A B c C E F F1 G
@ Fres Floatng Ball, Fire Sate Bow-out Frood 3em -} Unik Inch
& Ant-static Device, Cavity RellavingSeats 11 1 6.50 350 4.88 350 544 -.- - 6.31
& NACE MR-01-TS, Optional Locking Device 112112 1.50 T.50 353 6.13 ] 575 e 15.50
® Designadio ASME B15.34, BI5451 BAFI 50 22 200 B0 4.25 6.50 4.51 6.58 820 15.50
Face io Face AZSME B1E.10 [Long Fattern) 2 200 ex 480 750 4328 £.08 1 162 850
Enc Flarge ASME B1ES X3 3.00 11.13 582 825 B.ET 10.25 : - 20000
Euthweic AEMEBIE: 4304 400 1200 800 00 E40 oo 3B mp
Ciazs ASME CLITC EXE BOD 1588 784 1250 1275 - 15.63
BXB BOD 1850 @83 1500 1275 - 15,83
BXE BOD 1875 988 1500 1600 - 2114
10%8 BO0 1800 825 7S 800 - 214
ZIZE H J L U VoW X Y EB W.T
fin.} (I}
Unik: Inch
X1 132 DA3G 160 4 075 3580 - - 20
1124112 064 0705 D32 23 4 088 450 @00 650 200
262 064 D705 D44 314 8 078 500 600 650 260
2122 100 DE73ADETT - ape & 088 BB - - 417
33 128 1087MDE2 044 443 2 088 663 @800 650 480
4%4 128 1311318 062 582 28 088 78 200 000 OO
X6 227 18501945 062 B12 12 088 1063 1200 950 57
BXE 227 1501945 DE2 BAZ 12 100 1300 1200 950 275
8XB 308 249772482 062 1052 12 100 1300 16800 1150 624
10xE 308 24972402 0DE2Z 1082 18 1.3 1525 1600 115D T

¥ . Holes
W . Hale Dla
X . BoltChrcle s

/DM - Control Solutions
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SPLIT BODY BALL VALVE CLASS 600 DIMENSION
# Twa Flece Bollt Body, Full Portor Reduced Bare SIZE A B/IRF BRTJ) CRF CIRTJ D E F G
@ Free Floating Ball, Fire Safe Blow-oui Proof Stem I:m':l —
B Art-static Deyvice, Cavity RellevingEeats 1FF i K Vel B2 334 1304 ATIE 3 4318 ~z T8
® NACE MR-01-T5, Optional Locking Device 1-12FF 12 212 B-12 Fra 3T/ 8-18 318 558 B-1i2
# Ceslgnedic ASME 218,35, B32431 8AFIE0 2RP 1-12 -2 1168 4716 412 812 31518 e g-112
Face o Face AZH 1 iLongFattarn) 2FF 2 =12 1t-Am 476 442 812  43E 6118 8112
End Flange ASM ERe 2 i3 118 41516 5 7-12 4-3E G118 B-12
z“:“ d ::j '_'c': IRP 2 14 TRT: I BAME  A4@ 43E BB B2
e IFP 3 4 418 53 51318 814 5211 7104 15
4RP 3 7 718 T-34 T43E 1034 521132 T-14 18
4FF 4 17 71| &2 2-816 10-%4 81832 g2 48
BRP 2 a 24| M 1118 14 21332 82 45
GFP il e 218 N -8 14 11-24
8RP i i 21| 13 13118 1812 11-34
SIZE H J L U v W X W.T Ring
{im.} (lbs.) Groowve
V. NoHoles
W. Hole Dlz s e
W X.EBoHCircle 1FF 1318 DE230E21 - 1-1116 4 34 2 25 R-18
—— 1-12FF 1 pETI0ATY - 258 4 778 4112 04 R-20
2RP 1 pDBa7I0aT - 258 8 A4 5 35 R-23
2FF 1 pETI0ATY - 3116 8 34 5 415 R-23
-12RF 1 DB7TA0AETT - 3116 8 178 7I8 ] R-26
3RP 1 paranaT - FUe 8 T8 B-58 B1.8 R-31
IFP 1-1/4 1.2431.246 - - 8 Fil: B-58 B2 R-31
4RP 1-1/4 1.2431.2458 - - B 1 B-172 1338 R-37
4FP 111116 17T W2 65 8 1 8112 187 R-37
BRP 1-1118  1.7EINT73 12 65 12 118 12 348 R<45
BFP 2718 24[2402 HE O BZGE2 12 1-1@ 112 4% R<45
8RP 2718 24p2402 BB B25GM2 12 1-14 0 133 &M R42
s Haote: Zlzes 1°FP-6"RF Iz weight wikandle,
Wi e Dl Slzes EFE-5"RP Iswelght wigear cosrator
X . Eail Circle
SPLIT BODY BALLVALVE CLASS 300/1500 DIMENSION
@ Two Flece Spllt Body, Full Portor Reduced Sore SIFZE A BiRF EB/RTJ CIRF CIRTY O E F G
# Free Floating Ball, Fire Safe,Blow-out Froo? Stem fin.} At reh
# Ant-stabs Device, Cavity RellsvingZeats 1P 1 10 10 434 434 T S 4112 513
® KACEMR-01-75, Optlonal Locking Devics B e O L L e -5 ot 1) [ - B2
# Designad o ASME 815,38 B25451 BAFIED 2P 1412 &R T80 EET 0 BT 43 B-1/18*  B-12"
Face to Face £.10 {Long Pait=rn]
Erd Flange
Bwtiaeid 25 W .
w0 L v X wE
Unit Inch
1FFP -8 BIAEM - 2 - 1 - ! R-1d
2RP 1-118" ATAETT - il g 1" [ g 424 R-24°
2FP 1-118" BTAETT" - Fa" Hy 1" i1y 5.2 R-24°

V. No.Holes
W . Hole Dia
X _EBaltCircle

§'FF-2"RP

¥ _ Eail Clrci

/DM - Control Solutions

Hate: Welght Isw/hanale
* Class S00only
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EMGINEERING DATA PRESSURETEMPERATURE (SIZESLISTED ON TEFLONCHART INDICATEBORE SIZE)

TEFLON SEATS, CLASS 600 OMLY PEEK SEATS

SA[BA |led

i

I

| Egals{And Racking

F-B"Max.

koo

H .
1
EPDY Seafandfachidy || 3
]

?\

200 300

53.3 1488

00
533 1488

(AT
|
oo

TEMPERATURE-" F° © TEMFERATURE- F° C

LOWTEMPERATURELIMITS

BODY MATERIAL * F SEAT MATERIAL “C SEATMATERIAL * F c SEAT MATERIAL ° F "C

8o

ohoa b

Dizvion W r 486  TFEPacking =50 454  \iion +0° -122

Teflen - 456  LowTempBunaM  -50° 458 HMBR -0 =47

PEEK 486 Waon -2 -23.9  EFDM -0 458
Elast-0-Lion 235 -50 458

WCC 20"
Lcc G0
WCE 20
CFam

Bk

FLOW COEFFICIENT (CV)

Class 1FF  1-12FP2RP 2FF 2-/ZRP IRF 3FP ERF EFF 10RF  10FP
150 g8 26 125 470 20 430 144D 2500 10.750

300 L T 47 20 430 108D 2400 10300 4825

£i00 ] 140 20 195 100D h - -

BlOMSD) @ - 1 - - - - - - -

"Clase SO0 only

METHOD OF CALCULATING FLOW
The Flow Coeffeient "Cw"of avalve isthe flowrete ofwater (gallonsiminute)through afully opensdvalve, with a pressuredrop of 1psi
across thevalve, To findthe flowof liguidthrough valve from the Cv. use thefollowing formulas f.fP:_ "

Liguid Flow Gas Flow ot
og=E1CY -.\;n' v
QL= flow rateof liquid (gal./min.} s Qg = flowrate of gas (CFH at 5TR)
A P= differential pressureacross the valve (psi) ; - P: = outlet pressure (psia) For non-critical flow
(5= specific gravityof liguid {forwater, G=1)  Qk=0v 4§ g = Specificgravity of gasifor air,g=1.000) {_-._p_{. :}
P

/DM - Control Solutions 08 www.vdmcontrolsolutions.co.za




UN-BODY BALL VALVE TOPWORKS (IN.) &5TEM TORGUE [IN.-LBS)
UNIBCDY BALLVALVES, CLASS 1508300
SIZE  Class J K y a 5
fin.} Unik Inch
3 1500200 0705 0370373 081 375 318 UNC
14 Tapaed Hales 3 150300 0705 0ATROATE 01 325 A-1BUNC
Spared Eually 4 150300 108 064060 138 413 B-1BUNG
onEDia B.C, B 1500300 132 DEeROEET 138 44 112-13UNG
Btraddling
_,-". %, CenterLines
i gBC “— As BhowWR
SPLIT BODY BALL VALVE CL150/300 SPLIT BODY BALL VALVE CL150/300
SIZE Class  J K 0 Q 5
jin.)
Uit Inch
1% 150000 D58 03710362 088 - 14-20 UNG
12320 . (I Tk e SO [T O 1 5 0ATE03T2 o078 325 E-18UNC
T e, 150000 0705 D37B03T2 078 305 B-1BUNC
] 2-1/2%2 150000 DETINATT  0SAODSE - 175 1420UNC
1 K3 1500 10BTMOR2  DETADATD 133 413 AG-1BUNC
. 1/4-20 UNC-28 434 1504200 1.3211.318 06350861 128 44 172-13 UNC
Tyo— L e B 150 15151510 10651061 138 513 SB1TUNC
Bl 300 1501045 12401145 153 513 SE-TTUNC
121 BXE 150 15751570  10BGH061 138 593 GETIUNC
Bxfi 300 101045 1240145 158 513 SE-T1UNC
EXE 150 171802 12M47TMM3 {58 543 SE-T1UNC
. Bx8 300 240772402 210 BT7S  3E-10UNC
. L Dpaea o 108 150 1.887/1.902 153 513 SE11UNC
Spaced Equally 1068 00 240772402 210 RS 3410 UNC
E:jjn"c 2 10610 180 240712400 210 875 3-10UNC
, Center Lines 12610 150 248712482 210 6.75 -0 UNC
L asc " A5 3NOWR
SPLIT BODY BALL VALVE CL 600~1500 SPLIT BODY BALL VALVE CL&00~1500
SIZE Class  J K P o R [
1600 1°FP-4"RP {im.}
C1E00 1°FF-2°FF i nch
£l1800 1FE 1FF 600 0623062 03720370 S8 14 114 1420UNC
1FP 800 DE2NDEX  D3T20IT0 SM6 14 114 1420UNC
1FP 1500 DE2N0EX 03720370 516 14 114 1420UNC
1-12FF B0 DETHOETT  DEEODSRE 33 134 134 1420UNC
g:;‘;fp 2RP BOMS00 OCATAOET1 05600568 3@ 13 134 14-20UNC
2 Hales On C.L -1PRF 600 DEFH0ETI  DSE0M5E6 33 3¢ 134 1420UNC
2FP BOMOOD OTH0ET1  OSE0USEE 33 134 134  1420UNC
CLEDD £°FF-5°RF 3RP BO0 DEFH0ETT  DSE0D566 33 3¢ 134 1420UNC
I 3FF 00 1ME1248 DEZ20G1E 53 38 214 SHEIBUNC
3 UNC Thru 4RP 600 1.ME1248 DEZ20B12 53 3B 214 SMEIBUNC
P 4FP 600 LTI 1M4TNMI fm - 414 THE
BRP 600 1790773 14713 - 4118 THE
BFP B00 24002400  1TAILTS B - B34 3410 UNC
BRP 600 24002400 1T4INLT4E B - B34 3410 UNG
4FF-E"RF I3 &
stralght hale withowt thread
DESIGN TORGUES FORACTUATOR SIZING (IN.-LBS.)*
Class/ Valve Size(in.)
Work. {FF 1-4/2 ZRP 2FP 24/2 IRP 3IFP 4RP 4FF &RP  GFP BRP  BFF 10RP 10FF 12ZRP
:’ Flr:IEI 5. FP RP

150285 180 280 240 440 600 520 600 BO0 1440 1440 5500 5500 12.000 12.000 23.000 23.000
300740 180 280 240 500 @G0 580 1000 1000 2500 2500 12000 12000 27.000 27.000 - -
BOD/1480 600 900 600 1200 1200 1200 2700 2700 G280 5280 27.000 2T.000 - - - -
S00/ZZ20 TAD - 1320 1300 - - . - . ) ] ) ) . .
15003705 1200 - - - - - - - - - - - - = =

"Thars iz nosafety factorinthe aboes torgues.\/DM recommends at lsast 2 25% safety factorybe adosd.

/DM - Control Solutions 09 www.vdmecontrolsolutions.co.za
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VDM 3-PIECE BOLTED BALLVALVES
» Carbon Steel Body/Stainless Steel Trim

» All Stainless Stesl Construction
» Threaded, Socket Weld crButtWeld Ends

» 3/47.2-1/2" Standard Port

SA[BA |led

» 1-47-2" Full Part

» Operating Pressures to 2000 WOG

GEMERAL DESIGN FEATURES

1. Intermal Entry3tem

2. Handle WithSlide Lack | Dptional)

3. 1505211 Direct Mount
ActuatorMounting Pad | Dptional)

4. Live LoadedHigh Cycle,
TFE\-Ring Style Packing

. Body SealsForHigh Temp &
APIE0T Applications

. Integral FireLip

7. Threaded, SocketWeld & ButtWeld
End ConnectionsAvailable

3. FullAMSI1 Class 800Wal Thicknesses

AVRILABLE SEAT MATERIALS

Mineral Filled PTFE
PEEK
Dielrin

Available End Connectioins

Female NPTF
SocketWeld
Butt Weld (SpecifyPipe Schedulz)

SPECIFICATIONS

M55 5P-110 AMNSIB16.34
ANSIB1.20.3 AP1598
AMSIBTE.11 API&0T

AMZIB1E6.25

» Size

1/4-2-112 Standard Port
342 Ful Port

+ Body Material

Carbon Saeel, WCE

Stainless Stesl CFE CFEM

« Construction

Bodted Cover or Uinibody
«Port

Standard Port

Full Port

»End Connection

NPT

Socket Weld

Bt Wik

MNAT x Socket Wald
NPT x Buit Weld

« Seat & Seal Material

Standard Options

Seat Parking/Body Seal
Mineral Filied PTRE

PEEK Graphite

Delrin PTFE | PTFE
Firesafe Oplions

Mineral Filed PTFE Graphite

/DM - Control Solutions

«Ball & Stem

318 Staimless Stesl (174 Stem )

« Packing
PTFE, Standard Trim

Graphie. API 617 4ih Editicn Firesafz

« Configuration
Live Loaded Stem

« Dplions

Lever Locking Hande
vzl Locking Handle
Extended Locking
Esfened Owal Locking
TFE Coated 31655
Vened Ba

Carbon Boliing
Cooypen Cleaned
Grounded Bal & Stem

www.vdmcontrolsolutions.co.za



VDM THREADED, WELDED & GROOVED-END FLOATING BALLVALVES GENERAL DESIGN FEATURES

STEM JOURMAL
LUBRICATICON

Valves thatutilize an exter-
nal stem lubrizationfitting
also incorporate avented
weather seal which allows
safe pressure reliefin the
event of excessivegrease
fJun pressure.

=

SN

FIRESAFE DESIGN/
CERTIFIED

Upon destruction ofthe
seatfin the eventof a fire)
the ball floats downsiream
to provide metal-to-metal
contact behind the seat
area. Pressure 3s5isted
shut-off prevents fire
feeding leakage.

BLOWOUT PROCF STEM
Internally inserted "back-
seated” stem assuresfire
safety and bowoutprevention
by retaining stemin the
valve at allpressures.

WEATHER SEAL

Weather seals areutilized in
most VDM B3l Valvesto
effectively eliminate stem
journal corresion, abrasion
and galling.{ Cpticnal)

FIGHT THE COST OF
CORROSION

Proleng the life of your
Valves byreducing corro-
sion with anti-corrosive
Ceating. Consult factory
for more information.

SECURE YOUR
INVESTMENT

& majority of the Threaded/
Grooved Ball Valves come
standard with anintegral
lzcking ear foprevent
unauthorized cperations

"Padiocks not included.

/DM - Control Solutions

STAMDARD HANDLE,
STEMWRENCH AREA

VDM BallValves areequipped

with durab’e handlezas a
standard feature, Valves can
alsc be providedwith sguare
nut assemblies. Thehsavy-
duty flatied stemdesign
allows usage of standard
wrenches when necessaryio
conserye space andprevent
accidental operation

Low Pressurs
Zeal Fosltian

High Fressure
Sezat Fosition

HIGH PRESSURE SEAT POSITION

LOWPRESSURE

SEAT POSITION

&n integral seatlp provides
pesitive low pressure bub-
ble-tight” =ealing ofball and
zeal. The assemiiypreload
insures constani surface
lzad of ballte seat with
minimal cperating forque.

Thevbm seat lip deflects slightly at higher pressures to ensurefull
seat-to-ball contact. Theseat's "memory-action” provides bubble-
tight sealing atlow and high pressures. This "selfcompensation

for swell” featursresulis in lowtorque and longlife cperation.

www.vdmcontrolsolutions.co.za
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2PCS FORGED STEEL BALL VALVES

@& Internal Entry Stem

& Handlz With Slide Lock (Dptional)

& |50 5211 DirectMount
ActuatorMounting Pad (Opticnal )

& Body Seals ForHigh Temp &
APIE0T Applications

® Forged Carbon or Btainless Stesl
Flzating Bal Valve

# Two Piece Split Body, Availablz in
Standard or Full Port

@ Ends Connections in Threaded NPT,
Socket Weld, Butt-weld NPT x 5. W NPT xB.W

# Designed & Manufactured e BS5351,

MS5-5P-118

Jafsa e/ o s/

MAIN PARTMATERIALS LIST

NO. Part A103iFEa
name

LF2/304

A105 LF2
RFTFEE FEEK

410

FIFE

A105

410

0 b in dx k3

T
[ s =] —_

s

t RPTFE&PEEK RPTFE& PEEK
ANSI 0 25 ANSI0 25
B3 B3
Finshedprodus  Finished produc:
ANSIID 25 ANSI0 2

Gl e

Fa04(L)
i304L)
F304L)
RFTFE& PEEK
)

FTF=

Fal4

e

FTFE
F304L}
MITON
FTFE& PEEK
ANEID 25
B3
Frished product
AEID S

F31E (L}
7316(L)
F31EL) 24|
RFTFE& PEEK
JI6L)

PTFE

F31g

JI6L)

F318

B

PIFE

FIEL)

WITOH

RFTFE& PEEK
ANSI10 25

BemM

Finished product
AMSI1D25

FAFA

3PCS FORGED STEELBALL VALVES

@& |nternal Entry Stem

# Handle With Slide Lock (Dptional)

& |50 5211 DirectMount
ActuatorMounting Pad {Opticnal )

& Body Seals ForHighemp &
APIEDT Applications

@ Forged Carbon or Stainless Stesl
Floating Bal' Valve

& Three Pizcs Bolted Body, Avallablein
Standardor Full Port

@ Ends Connectionsin Threaded NPT,
Socket Weld, Butt-weld NPT x S0 NPT =B.W

® Designed & Manufactursd tc BS5351,

MS5-5P-118

MAIN PARTMATERIALS LIST

NO.  Part A103iFEa
name

LF2i304

AllE LF2
RFTFE& PEEK. RFTFE& PEEK
410 A4
FTFE PTFE
il a4
410 a4
] 8
FTFE
Bat BT
Mut Koy
Eal F&
CHing WITICH
Back seal gasket RFTFES PEEK
Wench ANSID 25
Leftbonnet Al
Fightbornst A1
1 Butiertysping  63hin
Blasticwasher  S8hn
Antisiaticsping 3

F«Eﬁ .I.} ;n: HJI ;."] ||'| .E:. 0 o in ds k3

F =Y
)

Fa04{L]
1304(L)

F316 [L)
1316(L)

FAIF3

FaIEL) Pl
RETFE & PEEK
6L

Fa1aL)

WITCM

RFTHE & PEEK
ANZI0ZE
F316

F318

'

e

6L
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OME FIECE CASTEDBALL VALVE 1000WOG DIMENSION
& |nyesiment Casting Ore Plece Un-oooy, 2tandard Sore SIZE 4 L H W  WT
@ FreeFloating Bal, Fire Sale Blow-out Froo? Stem l:m:l [kﬂ:l Lipit: mim
# Ant-stabic Device, Cavity RellewingZeats 4 42 40 2 30 Q10
¥ Opilonal Locking Dewices & |1E2E2 1 Mounting Fad Kl i 45 Fii a0 0115
@ Designed o AZME E18.34 12 8 57 ]| 38 0.175
¥4 12 B ¥ 38 0.250
Face fo Face VDM Standard 1 15 [ k) 105 0.400
Threadsd Encs Sc bo B321, WFTio ABME 51.20.1 1-14 1@ 7 43 105 Q600
Sockefzd Ends ABME B16.11 -2 24 25 A 124 0850
Clase omaP 2 32 1 5 14 080
W |
PRE-TEMP Rating
g
S
o
@
H =
@ ]
a \\
s A
e ~
v ‘\I
: [ oo b uch I a1 400 SOOPF
| I ] ] ] ]
-12 0 50 102 150 200 250%C
Teperature
OME PIECE FORGED BALL VALVE CLASS 80072000W0G DIMENSION
® Investment Forged One Flece Hex.Unl-body, ReducedSare SIZE od D L H W WT
@ Free Floating Ba7, Fire Sate Bloa-out Prood Stem {im) n:k.;gl [T a—
& Artl-stabic Device, Cavity RellevingSeats Y4 50 M 43 ¢ 70 oM
® Optlonal Locking Device & 120529 Mounting Fag ' .

¥ 70 2B 4 IF T 013
12 80 31 825 60 120

W Designed o ASME B16,34

—|

Face to Face VDM _3tandard 34 126 36 70 o4 120 054
Threadsd Encs Rcbo B221, NPTRo ASME B1.20.4 i 160 45 36 88 123 095
e 14 200 55 94 78 145 140
- _ - 112 245 81 102 84 150 150

2 320 75 15 81 180 2T

A

. L B
Cminll A& Detall B
14" & 372 anly 4T -1

/DM - Control Solutions www.vdmcontrolsolutions.co.za
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TWO PIECE CASTED BALL VALVE T000W0G DIMENSION
il Investiment Casting Twa Plecedaplit Body, Full Fart ﬁ:.IZ]E d L w H ::IE'J]
# Free Floating Ball, Fire 2afe, Siow-outFroot 3tem . _ ~ n bz
::-.tl -s-_a-;I: Dew ::;'E :I'-' ;.:;:-uln; :eatst . ;: }g ;5 g: ﬁ; D;
Uptonal Lockin evice ol aumn a
l"es:lr-ulo.'-‘-:FE-'S- 34 : e = i = 2 Lol
B i e 24 20 Fii] 115 58 05
s T 1 25 a5 135 7 075
ace ace - Standan . ~
Threaged Ends R to BS29. NFThy ASME £1.20.1 14 a 102 150 B2 1.3
Zocketec Erds AZME E16.11 iz 3 108 175 By 2
Class 1009Ps 2 i} 124 180 106 33
212 ili] 163 22 12 6.1
3 an 185 28] 133 ag
TWO PIECE FORGED BALL VALVE CLASS 150002500 DIMENSION
il Investment Forped Two Plece 3plitbody, Free Floaling Ea ~
RP 14 12 314 1 1114 142 2 2
@ FullPortor Reduced Sore Flre Sate, Blow-outProod Stem F Pllilll'l-l; I8 102 314 1 144 112
o Anthstatic Device, Cavity RellavingSeats L.1 70 TIEI ) Dé 115 i :;5 135 158 Uitz mem
@ Opllonal Locking Device & 180521 Mounting Pad 5 ..21 121 121 120 193 140 148 180
@ Designed o AEME B16.34 BAS351 B 180 180 16D 180 170 230 730 2
H 60 & 60 & BB 106 108 128
j:=_= - ’;—Eﬂy }"’E“Bffrf;i_ e d 8 @8 125 17 M 3F 37 40
FTPPT SR D WTkg) 12 02 13 22 35 85 65 1

2ocketed Ends
Class

AZME BI5.11
ABME CLIS00UZ500

B

==

L———]

WELDED PIPE,
NPT,
T
L2 B
NTEGRAL FIFE

— m—

Uk

/DM - Control Solutions
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TWO PIECE FORGED BALL VALVE CLASS 1500 DIMENSION
@ |nvestment Forged Twa PleceSpiit bedy, Free Floating Ball SIEE 14 38 1z 34 A 14 1102 2
@ Full Portor Reduced Sore, Fire 2ate, Blow-outProaf Stem (in) Unit mm
# Arti-static Device, Cavity RellevingSeats L1 80 ao @5 115 126 135 186 156
# Opfional Locking Device & 12052 Mounting Fag L2 121 121 130 136 140 143 160 175
@ Deslgned io ABME E16.34 835351 B 180 160 180 170 230 230 280 28D
H 60 80 &85 85 106 108 128
Face to Face VDM Ztangars d ] g 13 % B 312 38 45
Threaded Ends Rcio BE21, NFTho ASME B1.20.1 '-'-'Tltg, 12 15 1 a7 RA 1165 137
Socketed Ends AZME B1E.11
Class ASME CL1500/2500
CLASS 2500 DIMENSION
SIZE 102 34 1 112 2
{in} unig mm
L1 125 136 185 155
L2 128 140 143 175
B 220 230 2830 260 130
H @ 1 13
d 13 18 25 38 42
| s WTkg 27 41 &3 12 15
i 5T
'_r, ELDED PIPE| ﬂ
o
| e F
| L1 - H_'CF'«.L-FE
THREE FIECE FORGED BALL VALVE 10002000/ 3000CWP DIMENSION
# Invesiment Casting Three Plecs S0y Free FloatingEa %IZE a L L1 E H H1 H? 1505211
# Full Fortor Reduced Bore Fire Zate, Blow-outFroal Gtem {in}
& Anti-stabtic Device, Cavity RellevingEeats _ unit me
@ Optional Locking Device & IE0S52 1 Mounting Fad 3.‘E|I 1?_ EI :EI f = = 3? F??_Fl:i
o Designed o ATE B 1556 12 N5 T35 W 9 M 40 4 FOUFM
kiCS ) B0 137 1 ED 50 50 FO4FDS
Face bo Face VDM Ztandard 1" M5 a0 137 1 B 3T a7 FO4/FDS
Threaced Ends | Rcto 8321, NFTio AZME B1.30.1 -1 43 110 187 11 o5 Bl B FO4IFDS
Sockeied Ends AZMEB16.11 115 40 1M 187 a 105 7 76 FD4/FO5
Class 1000:2000/3000CWF 7 A2 140 167 14 12 84 a4 FOSFOT
217 TH.5 185 M5 7 174 100 100 FO7iFi0
¥ 92 20 s 7 185 1 m FOTiF10
&' 1155 240 £h L] 1 05 130 13D FO7iFi0
PRESSURE-TEMPERATURE
RATING3/2"-4
gl ]
50
ao
B k
= &2 o 3
w [t
|r: = W%- _
@ bt 2
w 7 L “ B
:"r 25 T m F
20
1.E
10
[ 100 200 300 400 =00°F
I 1 — T 1 I
2050 100 150 200 250 °C
TEMPERATUER

/DM - Control Solutions www.vdmcontrolsolutions.co.za
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THREE PIECE FORGEDBALL VALVE

CLASS 800 DIMENSION

517E 114 38 12 34 1 1-114 11402 2
@ Inuesimert Farged Trres Flece Body, Fres FloatingEa (im) T
il Full Portor Reduced Bore Fire Safe, Blow-ouiProod Stem 11 ) o o, 11 177 140 152 153 )
& Anti-static Dewice, Cavity RellevingBeats B 08 108 08 f48 TR 78 00 200
# Optonal Locking Device & 133521 Mounting Pad H & &1 &1 108 21 B5 105 105
® Cezigned to ATME 15,34, 835351 d g o i3 i3 M| 2 15 40
Wik 25 24 23 34 54 84 N 13
Face o Face VDM _ ciancard
Threaded Ends Rcio BE31, NPTio ASME B1.20.1
Socketed Ends ABME B1B6.11
Class ABME CL200M 50072500
CLASS 1300 DIMENSION
SIZE 14 3B 12 34 A 1-104 1412 2
lin) unitme
L1 g2 & @ 1m 127 140 182 182
B i08 fpe 108 148 178 178 200 200
H 5 il a1 ie & B5 105 105
d i ] 13 18 5 32 33 43
WTkg) 25 24 25 37 58 6B 115 137
L
: CLASS 2500 DIMENSION
SIZE 2 34 1 1112
£ (in} unizme
L 10 125 135 180
— P\ | B 170 230 230 A0
H ¥ 10 125
d 13 19 25 13
P m b WTkg) 27 41 &3 12
| L1
THREE FIECE FORGED BALL VALVE CLASS 1500 DIMENSION
¥ Investment Forged Three Flece Bady Free FloatingEall §I7E 12 304 ] -1 1-112 7
® Full Fort or Redwced Bore, Fire 3afe Blow-outProol Stem |i|'l] —
6 OrtomLams e RO TP LW ooz A |
. ;fr'le_:'”j;'_‘.;'i o, T z 230 20 3|/ WO 400 400
e H 7B 8 8 05 1 130
Face to Face VDM - Standars d 13 12 25 z 38 4Q
Threaded Erds Rcfo BEI1, MFTh ASME 81.20.1 WTikg) 25 1 53 A8 12 137
Jocketed Ends ASME B1E.71 '
Flanged Ends ASHE B1E.2
s A e CLASS 2500 DIMENSION
' 5 | SIZE 12 34 1 1 12 2
l (im)
unitme
| L B I e 240 400 451
7 B a0 280 B /0 1o 400
H 78 85 B3 08 38 130
1 l d moe ¥ 03 15 42
WTikgy 27 6.3 il &8 15
3

—

= d
=

R
~
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THREE PIECE FLANGED BALL VALVE PHAG2540 DIMENSION
@ [nvesimeni Sasiing Three Plece Sody Free FloatingSa §IZE d L H D FLANGED E:‘D 02 f gNﬂ-.E‘
W Full Port or Reduced Bore Fire Zate, Blow-outProof Stem I:DN:I
W Anti-stabtic Device, Cavity RellevingZeats Linit mm
# Optlenal Locking Device & 120524 Mounting Fas 15 15 130 [ a5 i'4] 4 2 4
@ Designedio DIN335T, 355351 a0 20 130 T 0% 7 ] 2 4
25 25 180 88 115 35 a5 2 4
FaccloFece | [VOM | atmdam 32 32 17 m 135 100 78 24
TongecEnds | AGMERIES 40 40 N0 132 M 112 3 14
Butt Wl ASME B1E.22
Tiats FRI1ZFNIEFRD a0 50 230 142 160 125 100 3 4
a5 liti} 280 173 180 145 120 3 4
an 80 310 182 180 160 135 3 4
100 100 350 250 215230 180V130 122r182 3 45
FLANGED END QUICK CONKECTED
SIZE PH4D Z di W D L1
(DN} D3
ik mm
15 40 4 14 130 435 i0.5 10B
20 il 4 14 130 435 g0.5 130
25 58 4 14 120 435 50.5 138
2 litid 4 18 180 435 50.5 152
40 fii} 4 18 230 56.5 a4 166
a0 BB 4 18 400 56.5 a4 188
a5 110 4 18 400 835 | 230
an 11 4B 18 40 a6 106 4p
100 160 4B 1823 1100 - -
QUICK CONMECTED
THREE PIECE HIGH PRESSURE BALL VALVE PHAGNPHI20 DIMENSION
# Investment Forged Three Fiece Body, Free Floating Ball %I7E d ] L L1 C o
» Fu'lForterReduced Bore, Fire Safe, Blow-out Proof Stem (DN}
Linit mm

# Anti-static Device, Cavily Reievng Seats

10 40 2452 15 &0 B2 120
# Opticnal Locking Device & 1505211 Mounting Pad 15 100 2330 180 0 £ 13
# Designed o ASME B 16,34, 855351 a0 110 332 170 1 75 g
25 115 4252 185 B3 BO 230
E::::-:a;::- :-:D:l'r::al-m\:;i': AZME B1.20.1 = Ll Lot . i & 2l
Socketed Erds AME 151" 40 170 B4l 240 120 n 400
Flangsd Engs AGME B16.5 50 200 20x3 o 140 128 il
Class FH1EDFEN320 85 225 1003 M5 150 180 Ll
an 270 12504 355 180 200 700
100 320 1564 440 138 245 1100

LEVER FOR ITEM2ABOWE DMNED

/DM - Control Solutions www.vdmcontrolsolutions.co.za
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JACKETED BALL VAIVE PM1E DIMEMSION
® Zne Plecs Uni-oody, FullPortar Reduced Borne SIZE L L1 D iy o2 B -4 d H W WTW-Q:'
# Floafing Ball, Fire Safe, Elow-cutFroo! 3tem IDH:I . ..lrllrrlr
® Ant-static Device, Cavity RellavingSeats Eg :IE ig ?Eﬁ EEI 25 E i:' :: ?5'1 1:5 E'G
. :‘:r*:: S % 17 8 15 8 85 14 4414 108 W 5
£ 140 7B 135 100 T8 18 4018 112 230 a
Face to Face VDM _Eiancard 40 185 25 145 110 85 18 4418 125 230 7
Erd Flange "'E"'EB“E f 20 173 100 180 125 100 16 4418 135 230 10
Lo R 8 191 120 180 W5 120 18 4418 170 40 16
B0 203 135 185 160 135 20 B4 18 183 &00 18
100 229 165 215 180 156 20 B8 205 700 33
125 250 185 245 210 185 22 B4 18 310 700 48
150 e 210 230 240 210 24 423 305 1100 g2
200 457 265 335 285 265 26 2-h 23 410 1500 a3
250 F33 320 405 385 320 30 2-ih 25 il 1500 120
CIRESTIOHA
=
WAFER BALL VAIVE PN 16/23 DIMEMSION
® One Flece Unl-body, FulFart, Floating Ball gI7E L [n] 1] (1} B Z-i d Hi H2
¥ Fire 3afe Blow-cut Proof Stem [ON)
® Antl-static Device, Cawity Rellsving2eats = = i = = = e = i Unit:mm
@ NACE MR-01-7%, Optlonal LockIng Device = 4 5 . i5 18 414 i 150
@ Deslgnedto AEMEB1E.24
3 il 140 100 ] 18 4-18 i 150
Sace fo Face VDM Gtandard 40 62 150 10 a5 18 4-18 a2 18D
End Flange AIME oM 72 165 125 100 i) 4-18 102 180
o = 8 05 185 M5 120 2 B8 180 280
ED 120 200 160 135 2 g-18 172 300
100 145 23 180 160 24 823 187 350
125 200 2 220 188 23 8-26 200 G50
150 225 300 280 218 a0 B-26 240 240

/DM - Control Solutions
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TWO PIECE TRUNMNION BALL VALVES

The VDM two-piece split body trunnionmeounted bal
valve conforms toAP| 6D ASME B16.34 and ASTM
specifications. All seats areretained in metalholders
which are spring-leadedagainst the ballfor lowpressures,
fire safe sealing.

GEMERAL DESIGN FEATURES

# Double block andbleed

& Anfi blowout stermdesign

# O-rings plusfiresafe packing preventsleakage
corresion resistant low fricton bearings

# [ncone! wave springsto provide upsireamand
downstreamsealing

# Stainless Steel Sealanfinjection fttings for
emergency stem orseat sealing

& Minimized torgue reguiredio open andclose valve

® Antistatic grounding betweenbal’, stemitruniion andbody

# Integral top worksdirsct mounting pad

TechnizalSeating Features

{

PB=Body Cavity Pressere IsAtmosphere

Upstream Seat Deoamstream Seat

PO-Linz Pressure)

= FLOWLINE —

DOUBLE BLCCK AND BELEED

The double blockand bleed conditionis
available in allseat design configurations
Whenthzballisind

pody cavity pressuremay be drainsddown ta

eciosed position the

"zero' by cpeningthe bleed valveand draming
the fluid byremoving the drainplug. Each
seat works independentlyassuring tight shut
off seal againstball on theupsirzam and

downstream side.

FIRE SAFE FUNCTION
n caseoffire and seatoonstruction damage. firesafe

requirements are accomplishedwith automatic metal-to-
metal positive sealing.

SELF RELIEVING SEAT DESIGN

JUpstream Seat Thedifference in thearza(D1)

times the lineprassure creates 3 piston effect’

which forces theseat against theball surface.

Alsothe springsbehind the seatadds the foree

tothe szatwhich keeps thezeat in contactwith

the ball surfaceby prowviding thetight seal.

Downstream Seat: Whenthe body cavitypressure
gxceeds the springpressures, aulomatic pressure
reliefwill pocurby relieving thebody cavity
pressurz pastthedownsiream seat This
gliminates the needfor the bodyrelief valve.
Jpen VentBleedValve) to Atmosphere
for Seat sealingconfirmation

FPE=Body Cavity Fressurs |sAlmosgphers

CLOZED \
BALL
\
1
|

#—— FLOWLINE —=

/DM - Control Solutions

AVAILABILITY & MAXIMUM PRESSURE RATING, ASME B16.34 & AF1 6D

Size(in.)
Class ZFF  3RF  3FF 4RF 4FF GRF GRP  BRF  BFP 10RF 10FF 12RP 12FF 14RF
150 ASMEB1E.24 285 Pzl 285 285 285 285 285 285 285 Pzl 85 285 285 285
APIED 278 278 T8 78 75 75 75 275 278 75 75 275 ] 278
0o ASMEB18.24 T40 740 740 740 740 740 740 740 T40 740 740 740 40 740
APIGD 720 720 720 720 720 720 70 720 720 720 20 720 720 720
0

AN |led
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DESIGH FEATURES

FIRE SAFE STANDARD
DOUBLE SEAL

F'FP-12" Bore
Class 1505300

Weather Szal

tem Packing
raided Carbon Rope

rimary Stem Sea

EMERGENCY
SEATSEAL

Special sea'ants maybe
njected into filtingsthat
are located onthe adapter
flanges to restoresealing
ntegrity if seat s=aling
surface is damaged.

DOUBLE SEALED
ENVELOPE
CONMECTIONS
2"-4" BORE

A combinatonof an
o-ring and Firesafe
gasket ensures a
positive seal

ANTISTATIC DEVICE®

A Siainless Steel
grounding plunger
between the
body/stem and
stemiball permits
elecinical continuity.

'2"-4" bors Antistatic
accomplished through
trunnion bearing.

EMERGEMCY SEALANT
INJECTION SYSTEM

The Szalant Injection
System Located onthe
body can beutilized in
case of emergencies. O-
ring damage. orif stem
leakage coours.

BODY/ADAFTER
SEAL CONNECTION
6°-12" BORE

An o-ring onthis
connection ensures a
positive seal.

HEAVY DUTY BEARINGS

N

2"-4" bore

. .

-’
TN

Teflonand glass linerwith 31855 housingintegral trunnion

with trunnion blocks. §°-12" bare

Heawy duty bearingsba'ance the pressureload on theball by reducingfriction between balland seat resultiingin smooth and easy operation of valve

www.vdmcontrolsolutions.co.za



AFFLICABLE STANDARDS

The following list contains the most important applicable
standards for ball valves VDM valves may be designed,

APl-American Petroleum Institute

Spec.@D
Spec. RPEF Recommended practice for fretesting of valves

Specificationforpipelinevalves

Spec.BFA Specification for fire testing ofvalves,
Std, 508
Std, 607

Valveinspectionandtest.
Fire test for soft seatedquarter-ture valves.

ASME/ANSI-American Maticnal Standard

81658  Steelpipeflanges andflangedfittings.

816.10 Face-fo-faceand end-to-enddimensions
offerrous valves.

B16.25 Buttweldingends.

81834 Steelvalves-Flanged andbutt welding ends.

Chemical plant and petrolsumrefinery piping
Liguid petraleum transporation piping systems.
Gastransmission and distribution piping systems

British Standard
BS1503 Specificationforsteslforgingsfor pressure

BS1560 Sieslpipeflanges andflanged fittings
Face-1o-face, center-to-face, end-to-end and
center-io-end dimensions of flanged and
putt-welding end steel valves for the petro-
eum, petrochemical and allisdindustrizs.

Manufactured and tested in accordance with other
nternational standards on request.

British Standard-cont

B551468  Inzpection andiestof steelvalves forthe
petroleum, petrochemical and allied industries.

B55351  Steel ball valves for thepetraleum,
petrochemical and alliedindustriss.

BSETE0  Qualitysystem.

BSET55  Testingofvalves

EC-European Community
CEMarked (P.ED.2TI23EC.Catd)

S0-International Organization for Standardization
SOE001:2000 Qualitysystems-Mode! for qualityassurance
indesignidevelopment, production,

installationand servicing

MS5-Manufacturers Standardization Society

5Pa Standardfinishesforcontactfacesofpipe
flanges and connacting-end flanges of
valves andfittings.

SP25 Standard marking systemforvalves,
fittings, fanges and unicns.
SPER Quality standard for steel castings-

visualmethod.

NACE-National Association of Eu:urr:us.iu:un‘ng NEErs

= AEn == £ R - —)
BS 4504 Flanges and boltings for pipes, valves and MRO175  Sulfide stress crackingresistant metallic
fittings rmaterials foroil feld equipment.
PART CONFIGURATION
- ® T
End Connection — ® FLANGE Seatinsert — F.=:-l
T # WELD -
@ NACEINCLIBoting g NACE I1/C1.IIBoting ® viton
- aj,q.:ﬂ; Co ."f'lz'r[".'am'? _ & G5BT  CS/B7M (Black) Seal Material — @ EFOM
yiBoting hat Finish) CSIBT iCadmium) S
plylbeting Watenatiminisn] ® CS/BT (Cadmium) # CSIBTM {Cadmium) ® nER
# C5/B7 (Zinc) ® CS/BTMIZing)
@ 31655 & Hancle (27-8" anty
—. ) & CS{3mIlENP) Actuation —— ® Gzaroperator
rim &Drain — & SSwiDrsin ® Handle wiLocking Devlce (278" only)
& Sear Operator wilocking Device
& C5(3milENP) w/Drain & Bare Hlem
& ForActuation
BUTTWELD END SCHEDLULE
Pipe Mominal Fipe Size (in.) e Schedule Code
Description 2 3 4 & g 10 12
Cutside Ciafin) - 2,373 3500 4.500 8,625 8.625 10.750 12.750
(3T0) Sandard - - 237 280 322 385 A5
Schedule 40 154 216 237 280 a2 e A0
Schedule 20 - - - - A0G 400 R
X5 2B 300 33T 432 500 400 500
Schedule 20 2B 300 n) 432 il Gk Bary
Schedule 120 - - 438 Eiit .TE 43 1.000
Schedule 180 ] 433 53 J138 ke 1.125 1312
XS 436 600 a4 B4 1] 1.000 1.000

Consult faciory for offer wal thicknesses.
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& COMPONENT PARTS @ 2" FP-6"RP

9AeA |led

PARTS LIST

Fart Mo Description
Eicdy

Ariapter

Stem Assembdy
Eall

Stem Sea

Seat

Sieat O-Ring
Seat Sub Seal
Stem Bearing
Thrusat Bearing
Trunnion Support
Trunnion Bearing
Body Seal
\Wawe Spring
Stop Screw
Stop Plate
Fletainer
Injecticn Fitting
Blzed Vake
Hese Nut

Stud

Pk =a

=1 I B L3

& COMPONENT PARTS @ 6" FP-14"RP*

/DM - Control Solutions

10°FP-14"3F

PARTS LIST

Part Mo Description
Eody

Adapter

Stem Aszambiy
Eall

Stem Saal

Seat

Sieat O-Ring
Seat Sub Seal
Stem Bearing
Thrust Bearng
Trunnion Support
Trunnion Bearing
Body Seal

\Wae Spring
Stop Screw

Stop Plate
Retainer
Injecticn Fitting
Bleed Vake
Key. 10°FP thru 12°FP only
Heze Mut

Stud

HERMNENI IRl RuM
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SPLIT BODY TRUNNIONMOUNTED EALL VALVE

® Two Flece Splt Body, Full Porior Reduced Bore

CLASS 150 DIMENSION

SZEVae ws A B C D E F G H u Y Z AA BB
# Trurnlon Mounied, Fire Safe Blow-owt Fraof 3tem ':in } Cr'.l" GO Tﬂpﬂf CLof
# Anti-static Deyice, Cavity RellevingSeats W-T[Ih&:l Flandle HihL Lnitirch
W2 N &£ 17 a8 4Eamm 5 B2 1118 378 B 234 3-BM8 7318
* MACEMR-DI-TE, DptlonalLocking Device I OH OH 28 4 T2 HFEETE 5 B R ATE 8 234 3018 TR
» Designed to ASME B16.34.APIED I3 P B 38 3B P GEE B B B 19 598 B 234 442 T
FaceloFace | AFIED 23 0 W 39 425 BEE M B2 B 4 530 8 234 492 TaE
AR L4 B 9 40 400 TME O THE B L4 B3N8 B 239 442 730
— PEE B¢ M 1@ 4 BI2sM N TME 9 THE 14 6316 B 234 514 738
@ M 2¥ 8 B2 N M2 O IM¥ecW 4 2337 12 2412 514 14
2E O A o4 1| 9 1HEMZ O IM¥EeW 4 23,7 12 212 414
P8 ¥ 49 3 B g 1312 11818 124870 18 e 228 2 B 32 11-1516
8 & 20 3 2 MZE 14905 124000 088 48316 228 234 1B M2 - 11-15146
N5 a6 0A 1216 M&6- 1338 - FE 118 M 458 - 1458
10 ME 75 DX 172 10 56 - 138 - FIE 1114 M 488 - 1458
2™ B 23 12 1. B - I 12EE M 458 - 1&5E
W2 e 2F 1M2A THEE- B - F¥E 1468 3 4568 - 17-34
'\ll—
"~—A3:.1£515.5i
Flange g
EFLIT BODY TRUNNION MOUNTED BALL VALVE CLASS 300 DIMENSION
»TwoFlzce ZoitBody, FullPorar Redused Sare SIZEVake wi AB C D E F G H U ¥ Z AA BB
s Trunnlon Mounbec, Fire Safe, Slow-out Procd Stem o mﬂgfl -II:EPI_‘“;E Ell':';fL Unitinch
®Ant-siatic Device, Caviy Relleving Seats D2 W 48 2 B2 414 812 4158 BB 5 SN2 HINE3TE B 2.3 38M8 T8
# NACEMR-01-TE, Dptional Locking Device T2 42 B 2 MABSEE B4 49518 BTE A 22 NG 3TE B 23 3808 T-E
P — W3 B TH 3 MUBG B4 BB B4 B2 15 14 538 B 234412 76
Face lo Face AFI1ED £ B3 O 312 048 0 BE8 B4 612 15 14 B38 8 23412 T
L e &4 M 1T 412 8 W THE @ TEBAE 14 BB 23412 THE
T Lo B4 160 173 4 BTRTASIEIM2IIG 9 THIB1S L14 63165 251 7318
@8 282 32 6 15TR TAEE 12 2 M3 8E & 2R T 14212 514 228
e I 0 6 13METE 15 B MM S1E & =NET 14212 - 238
B 481 B4 B 193EOTE 16 1118 121970 1038 S3E1E 3B B34 18 312- 1115816
108 567 661 B 22-38 11316 1712 11898 12419730 103 £&-518 2238 B34 18 312 - 111518
10736 B40 10 Z2-38 11316 1712 |58 - 1338 - FH6 1114 M 458 - 1458
1Z00E04 1008 10 2502 12-38 20412 9518 - 1338 - 338 118 24458 - 1453
12612 10E3 1188 12 2542 12238 2012 151116 - 1434 - 3316 12458 M 458 - 1458
12 123313851230 15 23 1BnE- T1E TIM6 1250 2 488 - 17-34

" AEME B1E 5!
Flang= g
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TOPWORKS & STEMTORGLE(IN.)

[ 2°FF thru 8°RF G"FP thru 10"RP
Flatted Stem Flatted Stem
?.Depth
5. Threaded Hole
t V. Mo. of Holes
|—JI:—‘
— 10"FF thru
14"RP Stem
wiSquare Key H
cC Illlll
- o I|II
e '| -
Valve Pressure H  JD K P Q - v cCc DD Max. Stem Torque
SIZE Class Stem Hole Threaded Mo.of Shear  Break* Expression
(in.) Dia. Depth Hale Holes Torque Torque See Motes 1,23
Ft.-Lbs. In.-Lbs. Below Chart
2 1ﬁ|:| 1-1118 BTN .BET 55&'5\5“ - - 4 4-1/8 - 1&34 351 .EQ4‘F'+1?EH
2 0 116 BTALBET 5hal A5 : - 8 4+1m 1634 i
3 15 1-1/4 124801240 TaBIT44 - . 4 418 . 4207 T8 1.28"P+400
3 o 114 12451240  T4BIT44 . . 8 418 4707 1355
4 150 114 18240 748744 i - ! ER T 4207 1178 1.44*P4TRE
4 114 12481240 T48/744 - - . . 8 +1e . 4247 1834
& 15 2N 1gEiEs 12401245 4 aye 2 3518 B 08 aqm  1E0SD 4pER 4 B'PLIA00
f 300 232 18BH1EEE 131248 14 412 2a3m 1213 12 S0B aqz 1BEED TiIE2
B 180 AR 24M0405 1MOM24E % 298 1213 & 814  4q@ 46657 ATI4  11.04°P+550
B0 ¥R 24097405 1MA124E 458 278 23 12 BB gqp 4667 1373
15 FUIE 28742871 345q i-18 6 2 §gar 12 2 5 GBA21 15957 1BOTP+ET2Z
0 300 336 26T4ZET 345g i-18 & 2 Hgar 18 2 5 BRI 238M
12 150 310 IEMZET 343g T Mz A8 12 T2 5 BEINM  20B11  JROPP12574
12 300 3316 28742871 34Sg -1 6 92 Hgqp 18 2 s AE121 33080
"Torgue Istedis calowated for"clean wet senice” Pite: (1) Torgues are actua and based on rmaximum diffierential Pressure mings acoomdng o AP 60
use 1.22 multiplier to this to calculate for"dry gas senice”. i temiperature senvice. without safetyfaciors Class 180 P=23G psi
(2 vOoMm recormmends addng 3 25% safety factor for pneurnatic. Class 300 P=T40 psi
and 50%for electnic achuators

13) Differzntial pressure "F in torgue expression is in P31

/DM - Control Solutions 4 www.vdmcontrolsolutions.co.za
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PRESSURE TEMPERATUREAND FLOWDATA

g,j Carbon Steal 3 Carbon Steel £
= WCC and LCC g =
< ] . E . L
i—’ AZME 216.34 Rating: ? 5 - AZME B16.34 Ratings 5 E - B E‘:
@ Material Limiss = a T d Material Limits e al I —ﬁ' Wb
= m. === 741 (.
-:; -u-—u...___‘-lt 23 'h-q_-‘- ll'
7 A— =] 4 T - = - {
— - 1 ™ [
g sm \ E &0 =
@ '1 ¥ \
E 509 E 500
| ot
o o
T 40 \ 7 40 \
$ §
5 w0 R — 5 =0 [N —
s =~ 11T\ : ~L \
200 = = ] = ~N
T =l
100 \ o H\ —
Temp.-F 0 1040 200 bl 400 [l TempF O 103 oo ERl 400 a0
Fressure Temperature Chart Motes: Consult faclory forsersice above 335° F
"Faor chemical service. " For waterand st=am serslosonly.
Stainlee Steal E
CFEM o
w
LOW TEMPERATURELIMITS ASME B1E34 Ratines 1 £
H Material Limds = a L
Body Material F c Seat Material F C il Ciass 300 N
700 .~
WEL 200 288 Tefion £ 458 B ~d
LCC A0 45,6 PEEK -E 458 e o
WCB =20 -28.8 @ =i
fad A - = 5
CFaEM =50 A5 g 503
B
Seat Material F C Seat Material F C e -
g3 =
Buna N A a4 Vitan S0 422 3 \
lowTerpBurahl =900 456 HNBR 41 40 ERELER | ciass 150 e
Viten 150 284 EPOM E 458 g “t=d-_ \_
2 il \
109 ‘
Temp.-F 0 109 200 300 400 =30

FLOW COEFFICIENT [CV)

Class 2fP IRP ¥*P 4RFP 4FF
130 420 225 1050 600 2000
a0 420 225 1050 600 2000

METHOD OF CALCULATING FLOW

3lze {Im.)

GRP 6FF aRP &FP

210
a0

5470 2500 10,750
5100 2400 100300

10RP 10FF 12RP 12FF 14RP

& =
g3

5000

4825

E40D 26,750 14.125
EX0D 26.000 14075

on

The Flow Coefficient "Cv"of avalve isthe flowrete ofwater (gallons/minute@E0" F) througha fullyopened valve, with apressure dropof 1psi
across thewvalve. To findthe flowof liguidor gasthrough avalve fromthe Cw usethe following formulas:

LIGQUID FLOW

QL= flow rateof liguid (gal imin.)

A P= differsntial pressureacross the valve [psi)
G= specific gravity of liquid [forwater, G=1)

/DM - Control Solutions

GAS FLOW
g = flowrate of gas|{CFH at 5TP) — [
P, = outlet pressure (psia) Py -
g = Specificgravity of gas og=tice ) @ { P. <1 .-_}
b

{for air,g=1.000)

www.vdmcontrolsolutions.co.za



THREE FIECE TRUMNION MOUNTED BALL VALVES

Alargetrunnicn design ensurescentral postioning underihe highestworkingpressure, Independent fleatingspring loaded seatprovide
afight sealeven at lowdifferential pressures. Serviceand maintenance issimplified with abolted body designincorperating Doub’e
o-rings or acombination of o-ringsand gaskets, Suitablefor buried orabove ground instal'ation.

GEMERAL DESIGN FEATURES

@ Three-pizce body design

# Doubleblock and bleed

@ Trunnicn supported design reducesoperating torque

& Antistatic device for groundingefthe bal’ stem and body

& Two sets of O-rings plus firesafe stem packingprewents leakage
@ Corrosion resistant low friction bearings

# Inconel seat springs

& Sealant injecton fittings for emergencystem orsealsealing
@ Directmount top works padfor actuator orgear cperator

@ AP Spec. 1,60, 6FAand 607

® ASME Section Il Div 1-MCA 4000

@ B5E5351, 5750 and 6755

& Locking device upon request

®MACEMRIITAISO 15156

# Anti-blowout trunnion stem design

TECHMICAL SEATING FEATURES
DOUBLE PISTOM SEAT DESIGN
Upstream Seat:Line Pressure actingon
the seat arealA 1) does notequalize
aganst the linepressure acting onthe
seatarea (A2). The differencein the
area(D1)timesihe Iine pressurecreates
a "piston effect force which

pushes the seataganstthe ballsurfacs
resulting in atight effective seal.

Downstream Seat: When the bodycavity pressursis
greater than thedownstream pressure, thebody cavity
pressure acts onthe s2al arzalA4). The netoressure dif-
ference, acting cwerarea (02). pushesthe downstream
seattightly againstthe ball creatinga postive seal

FEmSody Cavlly Pressune Cownsiream Geat
FO-LIne Preszure
DmAd-Al

Upstream Bmai
PL-Line Pressure

o1 o2

Las e
CLOEED ‘¥ ey

BALL
+—FLOWLINE—*

DOUBLE BLOCK AND BLEED

The double blockand bleed condition
iz avallableinall seatdesignconfigura-
ticns. When theball s inthe closed
position the bodycavity pressure may
bedrained downto 'zere’ byopening
the bleed valveand draining thefluid
by removing thedrain plug. Eachseat
wiorks independently assuringtight
shutoff sealagainstball onthe
upstream and downstreamside.

/DM - Control Solutions

FE=Sody Cavky Presnae Dow vh'-am Baai

-
CLOZED
BALL
\
FLOWLINE=== |

THE ULTIMATE BENEFIT OF USING THE™ DOUBLE PISTON SEAT™

Upstr=am Bead
PL-Une Prassure

Design: In case ofupstream seat leakage. the down-
stream seat mainiainsa pressure assistedtight shut offby
sealing against theball surface.

SELF RELIEVING SEAT DESIGN
Upstream Seat: The difference inthe
area (01) fimesihe line pressurecre-
ates 3 "pistoneffect” which forcesthe
seat against theball surface_ Also the
springs behind theseat adds the force
to the seatwhich keeps thessat in
contact with theball surface bypro-
viding the tightzeal.

Downstream Seat: When the body cavity pressure excesdsthe
spring pressure, auiomaticpressure relief will ccour by relisving
the body cavity pressure past the downstrzam seat. This eiminates
the need forthe body reliefvalve.

FE=Eady Cavity Pressure s ZERD
i —
Cavlty Pressune
|5 Cralned Or WVensed
ToAlmosphere

Dorwnsiream
FC-Line

Upstream Seat
FL-Lin= Fressure

www.vdmcontrolsolutions.co.za
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DESIGM FEATURES

9A[BA |led

ANTHBLOWOUT
STEM DESIGN

Stem s=al integrityis

achieved by theuse of
three o-rings (ortwo
o-ring and agraghite
gasket). Upper o-ring
(or graphite pasket)
can be replacedwith
the valve inline and
under pressure.

EMERGEMCY

SEAT SEAL

Special sealants maybe
njecied thru fittingsthat
are lpcated onthe
adapter flanges torestore
sealing integrity ifseat
sealing surfacs is
damaged.

& secondinternal chack
vahe provides backup
iz the fitting

DOUBLE SEALED
EMVELOPE
COMMECTIONS
Double o-rings ora
combination of an
c~ring and firesafe
gaske! on body/adapter
coennections to ensure
positive sealing. This
makes These valves
suitable for aboveor
pelow ground service.

3°-12" C1.200 & 1500

14724

CI1.150,300 & 500

Eearings

Sall =

Heavy Cuty —

L

' B Ings
y, saring

212" C1L.150_300&600

Bl —
W
p- .dl
=

— ey Duty  ———

Heavy Dty
Searings

rurnicn

/DM - Control Solutions

EMERGEMCY SEALANT
INJECTION SYSTEM
The Sealant Injection
System located onthe
bonnet can beutilized
in case ofemergencies
o-ring darmage, orif
stem leakage coours

HEAVY
DUTY BEARINGS

Trunnions aresuppored
by heavy duty Teflon
coated Steel Bearings.
Thrust load onthe bal

is supported bylarge
trunnicns mounted
within captured trunnion
blocks, resutting infow
operating torque and
seat wear.

AMNTISTATIC DEVICE

A springbetwesn the
trunnicn and theball
or between thestem
and the gland plate
permits electriza
continuity between al
valve components.

www.vdmcontrolsolutions.co.za



APPLICABLE STANDARDS
The fiollowing listecontains the mostmgonant applicable
standards forballvalves. Vom may be designed,

API-AMERICAMN PETROLEUM INSTITUTE

G0 Specificationforpipelinevalves

RPEF Recommended practice for firetesting of valves,
GFA Specification for fire testing ofvalves,

588 Valveinspectionandtest.

605 Largediametercarbon steel flanges.

607 Firetestfor soft sealedquarter-ture valves.

ASME/ANSI-AMERICAN NATIOMALSTANDARD IMSTITUTE

B165  Steslpipeflangesand flanged fittings.

B18.10 Face-to-face andend-to-end dimensions
offerrousvalves.

B18.25 Buttweldingends.

B16.34 Steelvalves-Flanged andbuttwelding ends.

B18.47  GSteelFlanges

B31.3  Chemical plantand petroleumnrefinery piping

B31.4  Liguid peiroleumtransporiation piping systems.

B31.3  Gasiransmissionand disirbution piping systems.

B46.1  Surface texture.

ASTM-American Society for Testing Materials
Consultfactory fordetails,
|15C-International Organization forStandardization
150 2001:2000 Qualtysystemns-Model for qualityassurancs
indesign/development, production,
instal'ation and servizing.
1508211 Topworks Mounting Dimensions
15015156 Foruse INH S containing enviroments
inoil and gas production

Manufactured and testedin accordance with other
international standards anrequest.

British Standard

BS 1503

BS 1504

BZ 1560

BS2080

854504

BS 5TH0
BS 6755

Specification for steelforgings for pressure
puUrposes.

Specfication for steelzastings for pressure
PUIDOSES.

Steel pipe flangesand flanged fittings.
Face-to-face, center-to-face, end-to-end,and
center-to-end dimensions offlanged and
putt-weld'ngend steelvalves for the petro-
eum, pefrochemizal and a'lied industries.
Flanges and boltingsfor pipes, valvesand
fittngs

Inspection and testof stee! valvesfor the

petroleurn, petrochermical and alisdindustrizs.

Steelballvalves forthe petraleum,
petrechemical andallied industries
Qualitysystem.

Testing ofvalves.

M55-Manufacturers Standardization Society

SPA

P25

oo

SP45

Standard fin'shesforcontactfaces of pipe
flanges and connecting-end flanges of
valves andfittings.

Standard marking systemforvalves,
fittings, fanges andunicns.
Bypassanddrainconnection standard

MACE-Mational Association of Corrosion Engineers

MR D175

Sulfide stress crackingresistant metallic
materia’s foroilfie'd eguipment.

V'ypm THREEPIECE TRUNMNION PARTS CONFIGURATION
27 rP-367FF, CLASS 130,200,600,900,1500&2500

®RF BRFNE
End Connection #RT) @RTLWE
[ ]

WE

& 31855
& 41055 or CA-15M

m & CSwiImiENP(5id.on 2"k larger)
& LTCS (3mil ENF)

Neld End Wall Seat Inzer/F3 ® Eflon/Fs
Weld End W Cos Wald 31 g e
Thickness XX o S22 Weld Chart #® PEEKIFS
- . & Viton

MACE IILCLII Balting MACE I1.CLII Boltng Pp—

#A105/67 ®A105/ET Seal Material — = 0 o0

®3E5/87 #55ETM *

LT #55/ILTM T R
Body/Bolting Material :LSFSE_LF IE.?EE--E?H Cad # Locking Handle upon request
MACE Conformance #LFLT #LFILT w o v | Wlocking Gear Operatorupenrequest
®A1D5/BT #55/68055 Aalion ) g 2 areStem
# ForAciustor

BUTTWELD END PIPE SCHEDULE
Fipe Mominal Pipe Size (in.) & Schedule Code
Description 2 3 4 i 3 10 12 14 16 18 20 2 24
Outside Dia.fin) 2375 3500 4500 €625 8482% 10750 12750 14000 16000 18.000 20000 22000 24.000
[STO) Standard - - 235 28 322 385 A5 75 7R 375 375 T 375
Schadule 40 g4 26 237 280 322 35 408 438 =00 oa2 e - gar
x5 HME 30D I 41 500 500 D0 500 500 - D.500 -
Schadule 30 28 00 33 432 1" ] BET TED 243 237 1.031 1.125 1.218
Schadule 160 M3 438 B T3 208 1128 1312 1408 1583 1781 1848 - 2343
KX 4% GO0 674 834 STS 1000 1000 - -

\/DM — Control Solutions

www.vdmcontrolsolutions.co.za

9ABA |led




SA[BA |led

& COMPONENT PARTS » 27,375 47 CLASS 600,900 & 1300

PARTS LIST

Part Mo Description

Edy

Adapter

Eonnet

Eall

Stem

Loser Trunnion

Seat Azsemily

Top Cover

Sieat Springs

Stem Bearing

Loawer Trunnicn Bearing
Adapter Primary Seal
Adapter Sub-Seal
Eonnet Primary Sea
Eonnet Sub-Sea

Loawer Trunnizn Primary Seal
Loawer Trunnicn Sub-Seal
Slem Sea

=] BB En Jda £ B3

T < = -
~ 0 m e L 3 =3

"
(==

Part Mo Description

12 Siem Sub-Seal

20 Seat Seal
21 Seat Seal Backup
22 Seat Sub-S=al
23 Siud Body
24 Mut Body
] Cap Screw, Bonnet
28 Cap Sorew, Top Cover
27 Cap Sorew. Lower Trunnion

.

B Thnust Bearing
29 BeedDran Valve

30 Injection Fitzing

3 Ball Check

3z DOrain Plug

34 bay

36 Alignment Pin. Bonnet
427 Antestatic Pin

23 Anbstatic Soring

= 8
foy L
@' e
o COMPONENT PARTS » 6"-127 CLASS 600 PARTS LIST
Fart Mo Description Part Mo Description
Body 18 Stemn Sub-Zeal
2 Adapter 20 3ea Zea
3 Eonnet 21 Seat Seal Backup
4 EBall 2 Seat Sub-Seal
(e) F‘ {2¢) L] Stem 23 Stud, Bady
= - 8 Lowwer Trumnicn 24 Mut Body
g ,r.---l:"'.TJ 7 Sieat Azsemily ] Cap Screw, Bonnet
24 Jj__;;, g g Top Cover 28 Cap Serew, TopCover
|“1 i (38 S 8 Seat Springs 27 Cap Screw. Lower Trunnion
, S i Stem Bearing 28 Thrust Bearing
-t Lower Trunnicn Bearing 2% BleedTrain Valve
Adapter Primary Seal 30 njection Fiting
Adapter Sub-Seal k) Bal Check
Enriet Primary Sea 32 Drrain Plug
Bonnet Sub-Sea 34 Key
Loweer Trunnion Primary Seal 38 Alignrent Fin. Bonnet
Loswer Trunnion Sub-Seal 42 Antistatic Pin
StemSeal 23 Anfistate Sprng
J ).i-i'.l
ll'b
-‘“H 4
w

/DM - Control Solutions
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# Component Parts @ 6°-12° Class 800 & 1500
& 14" & Larger, AllClass

PARTSLIST
Part Mo Description Part Ne Diescription
1 Body 13 Stemn Seal
2 Adapier 18 Stem Sub-Seal
3 Bonnet 2 Seat Seal
4 Hall 21 Seat Seal Backup
5 Stem . Seat Sub-Sea
] Trunnion Block 73 Stud, Body
7 Seat Azsambly 24 Mut. Body
B Top Cover 25 Cap Serew, Bonnet
] Seat Springs i Cap Screw, Too Cover
10 Sem Bearing 23 Thrust Bearing
11 Lower Trunnicn Bearing 2 Bleed/Drain Vale
12 Adapter Primary Seal o nection Fiting
13 Adapter Sub-Seal 4] Ball Check
14 Honnet Prmary Seal 2 Crain Plug
5 Honnet Sub-3eal £ Ky
i Lower Trunmicn Primary Szal k'l Alignrnent Fin. Bonnet
17 Lower Trunnicn Sub-Seal 4d Truninicn Block Fin

/DM - Control Solutions 9 www.vdmcontrolsolutions.co.za
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THREE PIECE TRUNNION MOUNTED BALL VALVE

CLASS 150 DIMENSION

@ Three Flece Body, FullFart or Reduced Bore SIIE A B E1 C [:| E F G H I
# Trurnlon Mounted, Fire 3afe, Slow-out Frocf Etem fim.} RF RTJ WE
# Anti-static Device, Cavity RellevingSeats —_— ) — o B} L it dnen
o NACE MR-D1TE, Dptiona Locking Berice 14 WO PS5 300 133 123 M0 157 153 251 185 204 238
® Deaomed o ABHE 51524 AR5 18 300 305 330 153 183 25 16T 177 B0 194 187 278
16 B0 3E5 30 153 193 TS 16T 177 220 184 18T 27
E— — 18 M40 M5 3O 172 72 |0 1R 105 9 223 226 T
— R 20 30 3|5 300 193 193 TS M1 M4 K1 243 26 I7E
e FETEETTEE 220 420 425 450 183 233 30 N M4 31 M3 26 H
Tans ABME CLIS0300 24 420 425 450 233 233 20 M3 2132 404 FE 233 A5
CLASS 300 DIMENSION
S1ZE A E B © D E F G H 1
{in.) RF RTJ WE unilt: Inch
14 300 306 300 133 123 T30 157 153 185 251 204 38
16 330 336 330 153 183 25E 167 167 194 280 226 76
%16 2|0 3WE 300 153 193 WS 6T 16T 194 280 226 I7A
18 /0 36 /0 172 72 2|0 1B2 106 224 323 226 TH
2 3}/O 3WE 300 193 193 305 HNI HME M7 M4 233 HE
24:20 450 450 450 183 223 B0 M2 MA 27 M4 233 NS5
24 450 450 450 233 233 B0 ME 234 293 408 T3 354
THREE PIECE TRUNNION MOUNTED BALL VALVE CLASS 600 DIMENSION
il Three Flece Body, FullPorf or Redwced Bore SIIE A B B c ] E F G H 1
@ Trunnicn Mounted, Fire 3afs, Elow-out Procf Stem fin.} RF RTJ WE
Urilt: Inch
# Anti-static Device, Cavity Rellsing2ezis 7 M5 ME M5 20 20 85 81 42 5 18 =
® HAZEMR-D1-78. Dptlanal Locking Device 2 40 141 M0 20 30 &3 &1 42 5 225 -
® Designed o ASMEE15.24.AF1ED 3 140 141 140 30 30 83 67 54 00 B -
T 43 70 171 1T0 30 40 07 &7 B4 @0 e -
T e 4 170 171 170 41 41 08 80 B4 104 B -
Suttweld AIME E16.28 b oo 21 20 41 a.0 40 20 64 04 e ° )
Class AZVE CLEDD B D0 21 20 B0 B0 MO @1 B2 128 112 M2 W7
B<6 W0 21 X0 B0 A0 1B5 81 82 128 1z MBI OWET
H— ] W0 21 XD a0 &0 5 114 124 470 135 120 238
F 1@ 310 311 M0 ap 100 X0 M4 124 70 125 B0 38
a 10 3O 34 M0 00 100 20 i30 157 M4 455 185 238
| IF 12610 30 331 3|0 00 120 20 10 7 m4 185 185 238
Lever Cperateg 12 20 34 B[O 120 120 2O 458 iTE M5 a7 N5 TN
TERE 14¥12 30 381 380 120 133 =7 158 TE w5 ey 8 I8
18¥12 |0 3|1 |0 120 153 KO 158 TE M5 a7 215 I8
4 %D 1 B/O 133 133 BT 167 153 281 e 21 33
18 }|O 31 W\ 153 153 /O T4 we e wmp 26 T8
= e 470 472 470 153 1B3 21 iT4 1T o g 16 IiE
B 20 431 £0 12 172 ®3 e M1 w1 g B3 S
a0 470 472 470 123 103 :o @2 oA w2 mp T3 O
20 S0 554 S0 193 233 HF0 22 M2 w2 p T3 a4
et B0 554 S0 T3 133 WO OME :|E o411 me T4 I8

15
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THREE FIECE TRUNNICON MOUNTED BALL VALVE CLASS 900 DIMENSION
SIZE A B E1 C D E F G H |
% Three Plece Sody, FullPortor Reduced Bare Iin_] H.F H.T-J WE mch
® Trunnian Mourted, Fire Zats Blow-gut Froof Stem ) _ A o i, . L
2 14.5 4. 14.5 210 2.0 B8.5 E.B 4.8 T.3 21.8
® Ant-gtatic Devics, Cavity RellevingSeats 152 1.0 454 150 20 13 sz : aE 73 .
@ MNACE MR-01-75, Optional Locklimg Davice 3 15.0 15.1 15.0 3a 3.0 8.5 7.0 5.7 8.3 27.E
# Designed to ASME B15.34,AF1 60 4x3 180 484 180 30 43 145 7@ 57 83 ITE
4 180 181 180 &1 44 145 85 65 1.3 337
Erd 240 244 240 &1 50 150 3 6.5 13 337
Face to Face AF1 D & 240 244 240 EA 60 150 100 400 442 124 148 236
End Flangs ASME B1E.2 HS 230 284 280 &4 5.0 18.5 100 400 442 124 148 236
Sutaia ASMEEIE.ZE E 230 281 280 BO 8O0 185 113 126 7.3 142 215 27
Clasz ASME CLI0DHEDD x5 330 3341 330 BO 100 M5 117 €26 473 14F 215 27E
10 330 3341 330 100 100 5 135 950 209 162 204 236
12010 3O 384 350 0.0 120 240 135 450 208 1632 0.4 216
12 350 384 380 120 120 240 164 952 254 156 234 35
14x12 405 405 405 430 128 253 164 482 354 155 23 3.5
16¥12 445 445 &45 120 148 278 164 182 254 196 23 3.5
14 405 405 405 1B 128 253 156 955 248 18T 234 305
16 445 445 445 148 148 T 183 494 293 M.E 233 IS
CLASS 1500 DIMENSION
SIZE A B B1 Cc D E F G H |
(im.) RF RTJ A
Unit: Imch
2 143 148 20 20 5 g3 53 B4 220
2l 183 188 20 30 10k 83 B3 84 220
3 183 138 a0 3D 105 aa 71 118 276
4¢3 212 218 il 41 122 a8 7.1 118 276
4 212 M8 41 41 122 82 78 130 384
Foed 274 280 41 A7 155 82 T3 130 384 - -
[i 24 280 BT A7 1B 113 112 165 138 204 238
Bl 28 3 T 78 B0 113 112 165 1306 204 238
8 328 i 76 76 18D 137 145 212 184 28 V6
xE W0 304 76 85 23D 137 145 212 184 2@ 7@
10 D 34 Bs @5 23D 156 17F ME 1BE 231 35
1210 445 451 Bs 114 265 1686 178 2B 1BE 231 335
2 445 451 114 114 265 181 208 307 223 221 315
VDM THREEPIECE TRUNKION BALLVALVE REF. WEIGHTS Unit: o
SIZE PORT ANSI Valve WEh With SIZE PORT ANSI Vale Wih With SIFE PORT ANSI Vabe With Weh SIZE PORT ANSI Valve Weth  With
fin) Class Only Handle GO (in) Class Only Hande GO fin) Class Only Hande GO (in) Class Only Handle GO
2 FF 0600 B1 &8 119 @ RP 6D0 388 377 43 14 FP 150 17B1 - 197@ 18 FP 160 28 - 3714
2 FP800 94 18 188 @ FF 600 438 - 582 4 FP 300 230 - 2578 18 FP 300 48 - 40
K. FP 1500 180 173 223 @ RF 900 520 538 5M4 14 RP B00 M® - 7@ 18 FP 600 5742 - 8213
2 Fe 2500 ConsutFactory @ FP  @DD T2 - 28 14 FP BOD 3020 - 3308 18 FP 30D A4 - T4ER
3 RF @00 pB 1 134 @ RP 1500 B16 - 8807 4 FP 900 33 - 355 20 RP 150 ME6T - 2865
3 FP @00 180 188 M4 B FP 1500 1157 - 1272 16 RP 150 1610 - 1308 20 FP 150 4805 - 5004
3 RF oD0 147 152 201 8 RPFP 2500 ConsultFactory 16 FP 150 2788 - 2907 20 R® 300 4808 - 5202
3 FF 000 298 23 270 8 RF 600 604 - 982 16 ®F 00D 2% - 2530 20 PR 300 REO0R - 604
3 RF 1500 210 214 254 8 FF 600 @B - 1082 16 FP 300 26870 - 2064 20 RP 60D 4785 - 5431
3 FP 1500 328 200 431 8 RF a0 @12 - 04 16 = @00 342 - 3233 20 FP 800 €130 - 8072
3 RAFP 2500 ConsultFaciory 8 FF 000 1344 - 1458 16 FP 600 37 - 4084 20 RP  OOD BS540 - 73RM
4 RF A0 28 X3 270 8 RP 1500 1355 - 1471 16 RF 000 347 - 4145 20 FP OO0 GEi4 - 10458
E FP @00 280 205 331 8 FP 1500 2148 - 245 18 FP 000 4508 - 5072 M RP 150 533 - 5632
2 R 400 283 26 M2 3 RP/FP 2600 ConsultFactory 16 FP 1500 8323 - 1023524 FP 160 7880 - @819
4 PP oW 35 W5 430 10 RP 600 1256 e ey 2 P 00 BE3 - 32
4 RP 1500 485 404 530 10 FF 60D 1E83 - 1782 consulttactony forsizes not srown. 4 FP 300 TEA0 - 802
4 FP 1500 B17 - gog 10 RP BDD 1480 - 1611 4 RP 600 T4TE - AT
2 RAFP 2500 ConsutFaciory 10 FP 800 2040 - 2208 4 FP o800 12125 - 12885
Kote: Consult facioryfor slzes notshown. 10 RF 1500 2628 - 2824 24 RF aon 123 - 13.1‘15
10 FP 1500 3440 - ar40 X FP 00D 15500 - 16,370

10 RRFP 2500 Consult Factory
iz RP 600 184 - 1948
12 FP 600 2835 - 2873
2 RP 00D X6 - 2424
12 FP ODD 2865 - =
iz RP 1500 4156 - 2458
12 FP 1500 4n2 - 4312
12 RPFP2500
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THREE PIECE TRUNNION BALL VALVE TOPWORKS (IN.) & S5TEM TORGUE DATA(IM.-LBS )

SABA |led

Blem Deta Topwores . Sud Sz
Flatted Stem.2=-5" Sg.Key. 5%-24" metzl L r:: IE:|E=-|:::.|:-:
Canter
Flaw " Dowel Fins:
Lire H::'=r:-v-l::c By
Actuator Suplier
SIZE ANSI A B C D E F G H | J K L M M W  MaxStem Break  TorgEspress (1)
(in) Class Shd Sz Hole MoOf Cline Baore SheerTorg Tom. For P<=216d)
MC  Dia. Holes Bore Depth ftbs. indbs.  PSlin-lbs (2){3)
a0 DET - 1310 3760 0708 5806 46 1213 0531 - 058 1M 1314 [P
a0 DEm - 1345 3858 070 Sed6  40M U213 085 - ‘0258 1% 1616 TOE.20
1500 1103 - 1888 4pod4 1083 5806 481 U3 0541 - ‘0748 306 204
a 1378 - 2M0 4420 0787 640 5433 U213 05 - - - o4 405 4151 17568
=01 - 2000 4841 0045 6713 H433 U3 pEM - D507 0500 ‘D94 g0 S4&2 15478

1500 1483 - 1973 4gy 1181 6RE3 5512 S8 0B - .
1497 - 1887 5000 1220 6200 5512 S8 0857 283 0118
1497 - 1887 SO0 1220 6830 G512 5811 pesT 38% nia
1500 1774 - 2410 sg5 1220 828 6406 340 0757 5120 0118
B0 18M - 2170 401 1200 600 5512 S5B11 DA 203 0118
W0 1082 - 1901 4@ 137F BT GB4N6 3L O7ET 510 0446
1500 2403 2795 exop 1181 11BN 0000 5811 080 TERD 0118
A0

000

1024 0650 083 X amaz
0884 0630 D26 725 LX) LI
0924 0630 0986 7 7T 21075
1181 om7r ".M7 13 11203
1000 0660 ".M7 1624 14580 48P
1181 0787 "7 1@ 20000 3ER4T
- - "My I 1147
1185 0787 0750 7460 282 11E5P+
- - 0750 7460 3164 B5EGI03
0750 7460 48203
0a75 10631 20042 12402°P4+
075 10631 0600 THM
0&5 10631 €108
1000 20315 24838 186P+
1000 20316 48023  10071.30
1000 20315 71574
0975 7444 B0 3P
03rs 7444 CTE: - i TR
0875 1063 E8aR
0975 10831 79000
075 1083 33802 3748+
0875 10631 50855 22MaTF3
1000 26103 TE360
1000 26102 108.125

2870 31891 3588 G237 173 BIET G486 0 07ET S0 OIS
2070 3191 3TED A4m6 1575 11801 10000 S8 08 TET QA
1500 2870 3191 3290 @408 1575 1181 10000 5811 0B8R TETT D118
A0 2240 3613 3531 BR0D 088 1.9 00m R oossr TETT 08
900 3M0 38T 3972 vpes 1260 118M 10000 S8 08EF TETT D11
1500 30 37 375 T400 1457 118 10000 S8 0B8R TETT D1
800 A0 4408 4244 8O0 1319 12000 10000 SEN pBST TETT 0418
900 A0 448 410 gosi 1812 1ATE0 MR 30 OOEF G057 000
1500 3850 4426 4290 8445 1513 13TE0 NTRE 30 OFET 057 OE@
150 340 3§13 3803 A0F 1 MAN o000 N e TES 08
A0 M0 32 @3 aoF 1288 1AM 10000 SEN 08 TES One
800 3240 3H13 3M0S A0TT 1299 1ETED NTR W0 07EF 05T 018
S0 320 3§13 3287 TE4 1457 13T nTR 30 08X 05T 018
150 3M0 3613 3838 goee 120 118 10000 SB11 0857 TETS 0118
00 3240 3E13 3338 8228 1299 11EN 000 1 pes TETS OB
800 433 470 4114 8eSE 1209 13X8 1yy A0 pIEF a0sT 0418
900 433 4M0 458 gm3 1000 13TED 1R 30 OFEF G057 O
1500 Cormsult Factory

L SRS =TS SIS TR TR TR SR A S P P R O R )

e R - - A s

M o o o o o o 0 0 0 0 o 0 00 00 Ja 00 Ja o Ja o de da da B B e a0

150 4333 4748 3006 o065 1299 13223 NMTFR 20 o7er 80 018 B 1000 25103 460863 GLT4Ps
A0 4333 4T4D 31908 gpss 1298 132 MR 0 0FET 805y 0e s 1000 26108 7420 FEeag
B0 4333 4740 3306 Q055 1280 137D MR 0 prET a0sT O11e 2 1000 26103 12067
9 472 B 327 11807 1000 18701 15864 1-12E 1575 11819 0315 8 1250 @Q0os4 167085 D1EE'P:
150 4333 4P 458 oMg 1000 1333 MR 3490 0OFEF BO0S5T D118 3 1000 26103 57A08 3142812
A0 4T3 4740 4440 0B 1417 13780 MR A0 pFEF 2057 O 2 1000 2R103 20405
a0 4333 478 4382 opap 1000 1ATED NMTR 2490 0O7ET 2057 D18 B 1000 26108 167331
90 4742 5284 5113 11807 1000 17D 18884 1428 1578 11819 DME & 1250 @0OR4 23535 1412FP+
M 150 4333 4TD 4420 0ME 1417 137E0 MR X0 QO7EF 405 O 2 1000 25103 NMO0Z28  GEE7ELS
4 300 4333 4T 4430 oME 1417 13TED MR 0 07EF 20sF 01e g 1000 26103 1744
M 800 4725 3297 433 1020 2362 18701 18888 1428 1578 1819 DM 8 1250 33900 ZraEw
X 0 ST 8301 6250 12386 1181 1801 15888 T12E 1575 MAT D1B 2 1500 10830 283508
a0 800 Corsul Fachory
35 60 CorsutFachony
" Zbem with Double D' FlatStyle Mote [1) Toroue at maximum dierendal pressure ars lavuialed Pressure ratings areaccording to AP SDUAEME 16,34
[2) Drques expressions ane suggesizdior clher diterendaipressune Class 152 Fw 285 Classi00 Pe=2220
[3) Diff=reniial prascurs “F In torquesypressions In PE Class 300 Fu7dl ClassiZ00 P=3705

Class 800 Fm 148D
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THREE PIECE TRUNNION BALL VALVE ENGINEERINGDATA

Flow Coeffeient [Cv) METHOD OF CALCULATING FLOW

S1ZE 283 psi 740 psi 1480 psi  2220psi 3705 psi Thee Flow Coeffizent "C" of avalve is the fowrate of water

(in.] (pdlorsiminute] frough afubyopened vave, wih apressume

2 - - 350 320 330 dreg of 1 pei across the valve, To find the fiow of lizuid

Jn2 - - 180 185 167 {hrough valve Fom the Gy, use the foowing fomulas:

3 - - 1000 10 830

43 - - ill 505 510

4 = = 185 1780 1640

fnd - - 800 73 742

i - - 4400 4300 4187

Exf g g 2150 2010 202 LIQUID FLOW

?-‘x: ﬁ;g ?ﬁ Eg:? aL ="_l:_1.\' rate of liguid {gal.rin. ) i "1_
0 : : 1425 180 13008 4P dierenial pressure across he Vahe(ps] g =cu i, [ 6
2410 ] ] 8000 7300 7117 (G=zpecific gravity of fquid ifor water, G=1) ¥

12 - - 2740 2130 17.073

14x12 - - 12200

18x12 - = - - -

14 LE0 0% R0 28000 M7 [raap
1814 14720 14,75 14720 14.600 14247 \ P
i &4.700 £2.600 W20 ED 3325 GAS FLOW o Gg=picy/ *
MxE  METD  MEED 14350 480 14755 g = ow ate of s (CPH 21 5TF) For mom-crstcat om
18 87625 56,225 T4 4BPE 43412 Fa =oulet pressure (peia) AP,

20 4,775 71,800 75485 A2 730 aarey| g = Specfic gravity of gas (for air g = 1.000) {F'_ s 1.-.}
5 26,783 26,755 25808 26,650 -

s, 91,788 88,537 81305 - -

24 113234 109414 92283 93023 83.629

Nole: Consull ixctory tor slzed not shown

BODY & TRIMMATERIALS PRESSURE TEMPERATURECHART (CARBON STEEL)
Part Material g
Badyladagtsr ATD5LF2 P85S . Eﬁin'l‘*-n
EallStem F31655 or CS46 mi ENP oo
I Teflon PEE z (===
Seat eflon, PEEK cone e \ L
B Y ==
0 r 4 -
PRESSURE RATING (PS1G] - &
§ amm0 i
Materid ANSICLISD ANSICL300 ANSICLSID ANSICLE0 ANSICLISO0 |5 [0 [ree E
AOSLF2 268 740 1430 2220 4705 3 oo TEF-4-- ___Sa__,_
P36 27 720 1440 2160 3200 £ =]
; lass 304 i IE
& 2000 f——r S A
LOW TEMPERATURELIMITS —_— ?.\_\.__ ey p—
BodyMaterial " F  ° C SeatMaterid " F - C - N s N el e
A105 N A PEEK 4 | e N
LF2 A0 48 Tefion A0 48 R s =L dl- .
Fa18 E0 48 —
0 100 200 0o 400 S00 i)

Temperature-F
SeatMaterial " F C
Viton -20 -2
HER 40 40

/DM - Control Solutions 4 www.vdmcontrolsolutions.co.za
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TOP ENTRY BALL VALVES

This top entryvalve with aone-piece trunnon supported 2" thru 16" class 150, 300 and 600,
ball conforms toAPI specificationsBA B0 andANS 2" thru 12" class 500, 1300 and 2500
B16.34. Alls=ats are retainedin metal holderswhich are

spring-leaded against theball forlow pressure, firesafe

sealing.

SA[BA |led

GEMERAL DESIGN FEATURES

@ One-pigce flange top-entrytrunnion design

# Double Block andbleed

# One-piece ball andstem assures precisepositioning
® Anti blowout cne-pleceball/stern design

& 0-rings plus firesafepacking prevents leakage

# Corrosion resistant lowfriction bearings

# Inconel wave springsprovide upstream and

downstreamsealing
@ Stainless Stesl Sealantinjection fittings for
emergency stem of seat sealing
# Inline repairable dusto reasonable seatretainer design
o Minimized torgue requiredte open andclose valve

& Anti-siatic grounding betweenball, stem andbaody Befone Atiar

# Integral top worksdirect mounting pad

@ ANEIB16.34 FIRE SAFE FUNCTION

e APIED AP 8A, 607and GFA In case offire and seatconsiructon damage, firesafe

® NACEMR D175 requUIrements are accomplishedwith automatic metal-to-
® CEMarked (PE.D.87M3/EC, Cat.3) metal positive sealing

TECHNICAL SEATING FEATURES
SELF RELIEVING SEAT DESIGM

Upstream Seat: The difference inthe area(D1)
Upsbream Seak FE=Body Cavity Pressure IsAimosphens Downsiream Seat times the |i"‘E'|:lI'E5‘5l.I"E ereates 3" piston effeet”

PO-Line P o .
e Fressre which forces theseat against theball surface.

Alzothe springsbehind the seatadds the force
tzthe seatwhich keeps theseat in contactwith
the ball surfaceby providing thetight seal.

Downstream Seat-When the bodycavity pressure
exceads the springpressure, automatic pressurs
relief will ocourby relieving thebody cavity
pressure past thedownstream seat. This
gliminated the needforthe bodyrelief valve

s F LT LINE —

Cpen VentiBleedValve | ioAtmasphers
for Seat sea’ingconfirmation

DOUBLE BLOCK AND BLEED

A

¢
. : PE=Bady Cavity Fressure |sAtmosphere
The double blockand bleed conditionis
availablein allseat design configurations
\When the ba'lizin theclosed position the
body cavity pressuremay be draineddown to
‘zero’ by cpeningthe bleed valveand draining

=
the fluid byremoving the drainplug. Each
seatworks independentiyassuring tight shut / CLOZED \
1 - = SALL 1
off seal againsthall on theupstrzam and II' / IIII \
)
|

—

downsiream side. \ {

— A LINE m—
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DESIGN FEATURES

'ﬁ 2"-8" Class 600-1500

FIRESAFE
STANDARD SEAL

14°-16" Class 800
Al Sizes Class 2500

L Weather Sea ’/
Stermn Packing 4/

|~ Braided Carbon Rope

L Primary Stem Seal _//

EMERGENCY
SEAT SEAL

Special sealants maybe
injected into fittings that

are |ocated onihe adapter
flanges to restoresealing
integrity if seat=ealing
surface s damaged.

A secondinternal check
valve provides backuptc
the fitting

DOUBLE SEALED
ENVELOPE
CONNECTIONS

Dowble o-rings ora
combination of anc-ring
and Fire-Safe gasketon
body/bonnet connections
to ensure positive sealing
This makes thesevalves
suitable for aboveor
below ground service.

/DM - Control Solutions

HEAVY DUTY BEARINGS

Heavy-duty PTFE Ined
bearing elminates the
need of lubricatingstem
and trunnicn journals,
resulting in smocthand
gasy operation ofvalve.
Upper stem and lower
trunnicn bearings balance
the pressure leadon the
bal' by reducingfriction
between ball andzeat.

FIRESAFE
STANDARD SEAL

87-12" Class 600-1500

Secondary Stem Sea

EMERGENCY SEALANT
INJECTION SYSTEM

The Sealant Injecton
System located onthe
bennet can beutilized
in case cfemergenciss,
o-ring damags, orif
stem leakage ocours.

ANTISTATIC DEVICE

& spring betwsen the
bannet and thebal
permits electrcal
continuity

HEAVY DUTY BEARINGS

Heawy duty bearing
supported in all
valve classes

www.vdmcontrolsolutions.co
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APPLICABLE STANDARDS

The following listconizing the mostimportant applicable

g standards for ballvalves VOM wahies may bedesigned,
§ APl-American Petroleum Institute
< Spec.B&  Specification forweltheadand Christmas
@ free equipment
SpecBD  Specificatonfor pipelinevalves
Spec.RPAF Recommended practice for firetesting of valves,
SpecBFA  Specfication for firetesting ofvalves,
S5td 588 Valveinspectionandtest.
Sid. 805 Large diameter carbon steel flanges,
Std, 807 Firetestforsoft seated quarter-ture valves

ASME/ANSI-American National Standard

B18.5  Steelpipefangssand flangedfittings.

B18.10 Face-ig-face and end-to-end dimensions
offerrous valves.

B18.25 Buttweldingends.

B 16.34 Sieelvalves-Flanged andbutt welding ends.

BE31.%  Chemicalplantand petroleumrefinerypiping

E31.4  Liguidpstrolzumtransportation piping systems

BE31.8  Gastransmissionand distribution piping systems.

ASTM-American Society For Testing Materials
British Standard

B31503  Specficationforsteelforgings for pressure
pUrposEs
B31304  Specificatonfor steelcastings for pressure

B3 1560  Steslpipeflanges andflangedfitiings.

B3 2080 Face-io-face, center-to-face end-io-end,and

center-te-enddimensions of flanged and
putt-welding end steslvalvesforthe petro-
eurn, petrochemical and allied industries.

Manufactured and testedin accordance with
Other international standards on request.

British Standard-cont

BE54504 Flangss and boltings for pipes,valves and
fittings

BS 5148  Inspection and test of steelvalves for the
petroleum, petrochemical and allisdindustries.

BS 5351  Steel ballvalves forthepetroleum,
peirechemicaland allied indusiries.

BS5750  Qualtysystem.

B58755  Testingofvalves.

EC-EUROPEAN COMMUNITY
CEmarked(p.e.d 8723 ec.cat. 3)
|Z0-Infernational Crganization for3{andardization
|502001:2000 Qua'itysystems-Model for qualityassurance
indesign/development, production
installation and servicing.
M55-Manufacturers Standardization Society
SPa Siandardfinishes for contactfaces of pipe
flanges and connecting-endflanges of
valves andfittings.
S5P25 Standardmarking systemforvalves,
fittings, langes andunicns
SPa4 Stesl pipelineflanges.
SP45 By-passanddrainconnectionstandand.
SP55 Cality standard forsteel castings-
wisual method
Hydrostatictestingofsteelvales
SP72 Ballvalveswithflanged orbutt-welding
endsforgeneral senvice.

NACE-Mational Associationof Corrosion Engineers

M2017E  Sulfide stress crackingresistant metallic
materials foroilfizld equipment.

TOF ENTRYEALL VALVE PARTS CONFIGURATION

« WEzWE

End Connection ™ « RFxWE
» RTJxWE
« NACEl
NACE Conformance  * -/ Bofing
Body/Boliing Material  * 210 WEB(CS)ETM
» SSETM

& AISZLCCILTM

« 55/86055

+ 31655

» CS {3 mil ENF)

Trim — » LCC {3 mil ENP)

* 31855 wiDrain

# 55 (3 mil ENP) wiDrain
Seat Insert/F3 —s PEEKIFS

» Viton

= EPDCM

Seal Materia
= Low Temp Bunal
# Handlz

! = Gear Dperator

Actuation — = Hand'e wiLocking Device

» Bare Stem

= Fordctuation

BUTT WELD ENDSCHEDULE

Pipe

Descripticn 2 3 4
Chside Dia.(mn.) 2375 3500 4.500
(ST Standard - - 237
Schedulz 40 154 218 27
Schedulz G0 - - -
XS 2B 300 237
Schedulz 80 2B 300 L
Schedule 120 - - 438
Schedule 160 A3 438 ity
XX5 436 00 e

Consult faciory for othersall thicknasses.

/DM - Control Solutions

Nominal Pipe Size {in.)
6 &
0.625 625
28D Ax
280 Ax
- 408
432 500
A32 500
g2 718
.T1E J40a
864 A75

» Schedule Code
10 12 14 16
10.750 12750 14.000 18.000
285 e i1 375 AT
285 A3 438 500
500 i L] JEd
500 500 500 500
e ik 740 43
£43 1.000 1.083 1218
1.125 1.312 1.406 1533
1.000 1.000 - -

www.vdmcontrolsolutions.co.za

» Gear DperatorwiLocking Device



# Component Parts

&°FF and Larger Elzes Cnly ey

R - ke

, i

-~ e L
& A ———Trunnior Cover

5 i O-Ring avallable
sl anr 4 102 .
L or 1 1/2"thru &

Miote: Weld Endconflguration

ngt shawn

Lizwer Stem Detai
Bty 127

.__-' = oore anly.
. 32 Primary Seal
b (5a) 2 P anc Secondary Seal
| _,_; Larger Skzes Only Stem Packing

PARTS LIST
SN Description SN Description M Description SN Description
1 Sody 10 Seat Sub Seall 18 Redract. Port Screw 3 Thrust Adjust Sorew
2 Bonnet Braided Carbon Rope 18 Retract. Port Seal 32 Jam Mut
3 Ball’Stem il Waue Spring 20 Injzcion Fitting 3 Thrust Plate Boit
4 Trunricn Bearing 12 Bonnet Cap Screw 2 Bleed Vave £ Lock washer
5 Sozrn Seal 13 Stop Screw 2 Bonnet Align.Fin 35 Bonnet Primary Seal
i] S=m Back-up Ring 14 Bonnet GaskstSeal 2 Grounding Plunger k. Stem Packing/
T Saat 5 Stem Bearng o Grounding Soring Braided Carben Repe
& Seat C-Ring 18 Stop Plate 2 Key 40 nzmal Ball Chack
o Seat Back-up Fing 17 Retainer a0 Theust Plaie 41 Trunmign Cover C-Ring

/DM - Control Solutions
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TOP ENTRY BALL VALVE

i One Flece Unl-body Top Enfry, Double Block andBized

@ Full Pord, Fire Safe, Blow-outFroo! Stem

W Ant-static Devics, Cavity RellevingZeats
@ NACEMR-01-75, Optional Locking Device

¥ Ceslgned o ASM

EB16.324 APIED

Face io Face AFI 6D
End Flanpe AEBME B16.8
Suthweid AEBME B16.25
Class ABME CLEOOD
CLASS 600 DIMENSICN
SIZE W.Tilks.) A B C ] E F G H u VW X ¥ Z AA BE Ring
N yawe we o wi RF RTJ RF RTJ Topef CLaof E;‘jm'
Only H.O G.O Handle HWhHI

Unit: Inzn
2 T TR 2106 THZ 115E 539 51396 812 faz Teaz  d i B B W 5 B W 4TE TFIE ORI
2 B3 BT M 26 4 BT i T S o = 2138 478 8 T8 B83 B 134 498 T3E  RH
33 13 138 1% 318 W 1448 7 TUtE B1M TARE  B1E3Z A7 30 11146 512 B TH BA8 10 M2 = Tz R-31
463 18 T 1B 3T 1T 32 216 0 TRE B2 a9E 0 e B2 B 210 212 =3 T2 R-37
4x4 28 2 280 416 17 1B 32 386 1034 2 1MBER 31532 48 1Az Ta32 B 1 2 12 42 2 M RAT
x4 MO S ME 41E ZOEE N 11-118 4 817 MEEE 1572 48 12142 TAA 0 12 B 1112 12 2T B2 M R45
BXE 456 490 467 @ 2 e N 11-116 1176 1296 10716 48 21332 2806 2 1B 112 M 312 BENE 114188 R4S
BXE G5 G0 8% @8 X XiE 12 THME 1812 11-THE 12908 10716 48 29302 2898 12 1414 1334 M 32 2518 1141318 Rl
BXB B2 - 9% 8 A BE 13 13118 1812 1438 - 1338 - FE O 1 12 114 1334 M 4458 118 MaR R4S
i0ka  Im4 - TN B A 3B 1542 156 A 1438 1338 - FHE 114 B 138 17 M 458 148 AR RE
10610 4433 - 18 0 3 3B 152 15846 A 1858 8116 - 3198 1241516 16 138 17 A0 468 1178 a8 RAE3
126410 148 - 1535 10 [ E 1842 18aie 2 18458 8118 - 306 12495798 20 138 1804 30 448 1TE e RET
12412 1883 - 23 12 3 B 182 1eee 2 1238 12 - 414 13E 20 138 18E 20 81 42 1EaB RET
Wl M0 - 270 1M 35 351E 17T 176 2334 19488 M4 - 444 1538 20 142 034 3 BIM W 058 R
BTEE ZTE - ZRED 13 38 3BUE 132 18EME I 12458 -3 - 419 153E 0 20 158 B4 3 A1M 14 A8 R4S
EGEE 330 - 220 1RM 28 3BUE 13T 1BEE I 2034 e - 414 e 20 18R EAE FE B1M 1514 2088 RES
TOF ENTRY BALL VALVE
@ One Flece Uni-bocy Top Entry, Double Block andBised !fc’_l
@ Full Port, Fire 2afe, Blow-cutFrood 3tem = = B
@ Anti-stafic Device, Cavity RellevingEeals = | 1
@ HACEMR-01-75, Optlonal Locking Device s u
@ Ceslgned o ASME E18. 24 APIED | H
Face io Face API D A
Enc Flargs AGME B16.5 | -
Suthweid AGSME B16_325 I', va-at =5 i
Class ABME CL200 e = ki.scc:':.:;:'e AMEIE1E.5 Flanges
CLASS 900 DIMENSION
5_|ZE W.T(lbs.) A B C D E F G H U L ¥ Z AR BE Ring
(-] valve v wr RF RTJ RF RTJ Top of CLof Sroove

Only H.OG.O Handle HI'WhI.

Unlt: Inch
218 120 124 U W2 145 TM TEME B2 B2 TR 6 2 1318 478 a1 B2 B 134 5 738 R
L2 12 133 13 208 18 1E1B T2 TAME B2 817 Tem 6 2 1+3e 478 3 1 T2 B 135 -8 R-A
I3 @ e 1T 3B 15 1518 T2 TAME 2 THR 228 TN W e F1Me 8 1 -2 10 242 38 T2 R
443 28 IM X7 OB 18 1B 8 Bd 112 TEY BAEE TME 3 2 2 3 114 Be 0 242 B8 T2 R
464 T2 B4 X3 4418 18 1818 8 BME 112 B2 D832 B15E2 43 19032 TR 3 11 B 12 22 M B R
Bt 30 FI o\ 4E M M41E 12 2118 15 B2 IMEEE BSR4 132 TR 12 1M 12412 12 242 B4 e RES
BX5 540 S5 511 6 T (1 12118 15 19476 12411796 10008 48 2632 3136 12 1414 12412 2 342 358 1HEI6 R4S
B &75 480 A 6 2 201B 1442 HEAE 1312 1HTME 121106 10TNE 43 2832 136 12 112 1312 M 2 258 1HEIE R
& 88 - o5 g M 2B 12 HERE 1312 a3 - 1738 - HE - 12 112 4542 30 458 103%2 1578 R
e 1iE - 187 8 I 3B 82 eend 2112 143 - 1333 FE o 1M 18 12 1312 30 458 103 15TER RE3
010 1287 - 1522 10 ¥ 318 1812 6818 2142 1688 - AHAE - 31M6 1249816 18 112 1342 30 814 1B 1838 RE3
1240 18 - ¥ 0 B 318 19 B11E 24 1688 - A8 - M6 124516 20 12 A 0 e TWE 38 BRI
1212 M83 - XD 12 A 1B 19 1B-178 24 18aa - 2112 4= 1318 X0 12 A A M W2 XHEE R

O
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TOP ENTRY BALLVALVE

& One Plecs Unkbody Top Entry Double Slock and S leed

& Full Part, Fire 2afe, Blow-cutProof 2lem T ————
oz, Cavity RellevingSeats | H . el |

®MACEMR-01-TS, Optional Lacking Davice FE

@ Designedto AZME B15.34 AFIED | !
1 &

Face to Face AP ED Ak
End Flangs ASMEBIE.S ] [
W, Ho.of Holes

Euthweid ASME B16.25
z b — \W. Hole Dia.
Class ASME CLA1S00 B X_Ealt Circle

# Anti-siatic Dev

CLASS 1300 DIMENSICN

SIZE W.T(lbks) A B C D E F GH U VW X YZI AA BB Ring
(i) varve Wi wi RF RTJ RF RTJ Topof CLof E;‘j"”e
Only H.OG.O Handle HWhI.

Unlt: Imch
20 13 122124 2AME 1412 1458 714 TEME B2 812 THGEE 0 2218 47B B 1 842 8 1SR TAERM
214 IBE T2 TAME 1802 1B5E U4 SEME IMM2ZAU2  TAEE2E 22116 478 8 1148 8 134 ESE TIE RIS
I3 P A0 U ISNZ 1EEE BU4 DEID 12 21518 D3UEZEIM 0158 BFE 8 1143 W0ZPEIE T2 R3S
443 298 070 FUD 2T 2456 1054 1MVIE 124 21518 BRUE B4 20158 6TE B 19882 10 MTEIE  TZ R
4%4 385 07 303 4116 2102 H-5E 1034 10316 1214 109332 11-12 BAME 48 131E2TANIE 8 138047 122477 B4 R3O0
B4 475 45T 4BQ 446 7R 28 13TE 4 1RA2 109282 1112 GEME 48 1303 TARE 12121242 122407 o4 R4E
BXG 540 - BDS B 273428 3TE 4 1512 141516 - 13516 - 358 11548 12 112 1242 1B £59 238 1758 R46
BXG E7S - 74D B 3254 3306 1636 16818 19 141516 - 12506 - 358 TR16 12 134 1502 16 £53 238 1756 R0
BXB 1423 - 1596 7.5 2034 3305 163E 16018 10 48R - 1398 - 333 1114 12 -39 15472 18 453 11916 17-34 RAD
048 2050 - 2946759 39 3095 1B IR1MG 23 4EE - 1208 - 33 114 122 18 1B £53 11916 17-34 R4
X0 2650 - 2775042 30 303E 1812 1811H6 23 205E - ZAEMG - B 181548122 10 30 &1M 1253 2058 RA4
17410 247 - 337 007 A1 450E 2214 2008 2312 2DEE - ZLETG - 31118 161518 16 208 2212 30 814 1258 2058 RAS
126412 2813 - 3740 1130 4417 4508 2294 22008 2812 M - 242 - 444 1278 16 208 22102 36 £-1M 1412 2058 RED

TOP ENTRY BALL VALVE

% One Plece Unk-oody Top Ertry, Double Slock and2 lzed

& Full Port, Fire 2afe, Blow-outProof Stem

& Anth-siatic Devics, Cavity RellevingSeats

& NACE MR-01-TS, Optional Locking Davice "
@ Designed o ASME B15.34 AFIED o
Face to Face AP ED
End Flangs ASME B1E.5 -
Buthtweld ASME B16.25 Y. N :'-':”'I:“'E!-
— P . Haole Dia.
Lass AZME CL2E00 — X_Ealt Clrcle ANZIB1E.5 Flangss
CLASS 2300 DIMENSICN
SIZE WTibs) A B C D E F G H U VW X ¥ Z AA BB Ring
(-] valve wyr_wr RF RTJ RF RTJ Topof CLof R

Only HOG.O Handle HAWhI.

Unii: Imch

22 1 WEAT 134 1734 ITTEATE SMSI8 LM 742 84882 T 1318 578 8 B84 10134492 742 R
33 M1 382385 2 223423 11-3B 1112 12 B1AE 10-37E2 10 421468 734 8 -3B89 12 212 3818 778 R-a32
453 505 516 518 2412 2612 2678 1314 13718 14 B3N6  10-27E2 10 48 168 734 B8 158 1034 12 212 5819 T-TE R-3B
4x4 850 - 8B 342 2642 2678 1314 13718 14 1R - BI3E2 - 21172 32732 B 1-5E 1039 24 2072 &-1116 1338 R3E

G4 BO3 - B3 2 3B /2B 1B 1B 1112 - P22 - 1A 82T A 2B 12 M 32 811016 13-38 RAT

G 812 - 984 FU4 3 W26 1814 18 18132 - 18816 - 21321238 8 215 14112 16 &58 &8 1758 R47
BXE 1141 - 1Z22 314 4014 40-TE 20-18 20718 21-24 18182 - 18816 - 32132 1238 12 2408 1714 18 453 8718 17508 R51
EXB 2515 - 26e0 718 4014 4076 20-1E 20-7M8 21-34 191518 - 22508 1116 1612 12 208 17-14 30 8-v= 11-18 2058 R51
10X 485- 3800718 50 50-WE 25 25710 28172 191508 - 2258 - 3116 1614 12 258 24-14 30 6-14 11-18 2058 RSS
1010 55685 - 5700 878 &0 7B 26 257118 28-112 2413018 - 238 - 414 204616 12 268 2114 30 814 1358 2058 RS
12Xi0 6803 - ©BB43 8718 5 S6rB 2B BTG 30 241318 - a8 - 414 20616 12 278 M-8 30 6-14 1358 2058 RA0
12412 7587 - VTR W256 S6rE 26 2BM630 212 181532 - 4516 23316 12 2-76 4118 30 6-14 1458 2058 RA0
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TOP ENTRYBALL VALVE PRESSURETEMPERATUREAND FLOW DATA

oy} Carbon Stesl i
QL WCC and LCC o
- Ll "
P— " e - i -
QE ANEI B16.34 Ratings : o g $
= Material Limits 2 = & i
@ 5520 m——
Sl e e —
5500 \ e

5
o]
=]
=
=]

nlial Pressura-F
-
a
_
a

are

YA
(2]
=]
=]
=

%

%.---.._ == —

o 100 200 300 400 sam

Pressure Temperature Chart Mobes: Consul factary fors=rvlce above 3257 F
"For chemical service, " For watzrand steam serviceonly

LOW TEMPERATURELIMITS

Body Material F C Seat Material F C
WCC -0 2D Tefion 510 456
LCC -5 <458 PEEK =500 458
WIC -2 -288

CFEM B0 458

Seal Material F C Seal Material "F *C
BunaM -0 -24.4 Viton #1000 -122
Low Temp Bura N -5 458 MER 400 40
Witen -20 288 EFTM S0 456

500
100
5500

o

. 5000

Diiffera ntial Prassura
4]
n
n
5

ra-PS

a | Pra ssu
e
(=1
o
a

2800
£ 2000
=
C [
& 100
5 1000

]

Temp.- F

Carbon Steel
WCB

AMZIB16.24 Ratings
Material Limits

5 T

T

.y

T
-

e —

100 200 300 400 s0a

Stainlee Steel %
CFam B

wl 3

B0 BAE 2d B adings = "
AMEI B15.34 Rallngs H g : q
Katerial Limits I-: £ g i
cimex 2500 o
Y

S S I
100 200 3o = —

FLOW COEFFICIENT [CV).API 6D & ANSIBE16.24

Class Size(in.)

3RF 4RFP &RP 8RP 1O0RP 12RF 16RP
200 185 570 880 223 4605 2 TE2E 147D
200 180 860 800 ME0 4500 BOOD -
1500 185 570D 380 223 4000 TOOD -
2 170D 520 7AD 2080 3GFD EBAD -

METHOD OF CALCULATING FLOW

o

The Flow Coefficient "Cy

aoross the valve. Tofind the flowof a liquidor gas througha valve fromthe Cv,use the followingformulas

Liguid Flow

QL =fiow rate of liquidigal./min.)
AP =diffrential pressure acrossthe valvelpsi) P —
G = Specific gravity of Pguid for water, G=1) ol = -"i:
QL =-_.'|.l-‘." { &

N

/DM - Control Solutions 4
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~
d

i =gn

s Flow
=flow rate ofgasiCFH at 5TP)
=outlet pressure (psi)

g = Specificgravity of gas
{far air, g=1.000)

Qg=61Cv , |
\Ml

of avalve is theflow rate ofwater (gallons/minuted 80° F) through 3 fully opensd valve, with a pressursdrop of 1psi

Far non-critical flow

www.vdmcontrolsolutions.co.za



VARIANTS

PUPS

Butt Weld vales may be supplied
with fransition pieces{PUPS) o
avoid any risk of seat and s=al dam-
age durng weiding and post weld
heat treatment operations, Length
of pups and type of pipe and grade
to be specified by customer,

EXTENSIONS

VDM iop entry b3 vahvesare available
fior below ground or bured senice

with fully operationa’ extensions to

rmeet your specfications. Body Bleed
and Sealant Injection functicns are main-
tamed along with 1otal vale control by
manual or powered actuators, Extension
dimensions for Gear Operator or Actuator
are given with reference from the valve
zenier ling 1o the center of hand wheel.

ACTUATORS
The VOM design of Vatac TopEntry Ball Vaives permis easyadapia-
fien to mount manua’, electric. hydraulic. or preurnatic actuators.

METAL SEATED BALL VALVES

VDM Top Entry Metal Szated ball valves have been designed to
prowide a reliable, effcient and =afe method tohandlesenvices where
high temperatures andior the presence of solid paricies inthe fluid
make in impossible, ornot recommended, o use softseated ball
vahies,

SUB-SEA OPTIONS: Sub-Sea vales ars optionay available
upon request

INSTALLATION
FLANGE END (RF & RTJ):

Top EntryBall Vahies may be mountedin either vertizal or horizen-
{al piping systems. The stem may be postionedvertica’y bo hor-

zontally.

Mating fanges must be correctly aligned. Alignment included boft
pole placement, parallelism, and perpendicularity.
Use proper size gasket or RT) metal s23' Flange studs ar boting

miust be comect size and propery bightened.

Properly constructed piping systems do not cause undo stressin
valve assemblies. Valves are notintended to make up for insufficient

pipe tolerances.

WELD ENDS (WE):

Heep ball in open position prior to installatonswelding of vom

Top EntryWeld End Ball Valve.

Flace the valve in posiicn by a%gning Weld Ends to the prps.
Prior to welding it is imperative that all we'dng surfaces be clean
from contamination swuch as dirt, dust and grease which may afect

weld performance

/DM - Control Solutions

Caution: During the welding process. Vahe body temperatures

shoud be rrontored around the circurnference at a location infne

with the sealant injection fittings. The temperatures atthis plane

showd be checked with Temperature Stick or other reliable ternperature
naicator and not allowed to exceed 300¢ F.This precaution is
necessary to assure that non-metallic sea’s do not sufler heat damage.
Tack weld valvsin position and check for prooer alignment.

Finish weld following proper weld procedure for material grade

and condition, and the abowve Caution.

www.vdmcontrolsolutions.co.za
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VDM 'FULL WELDED BALL WALVE DESIGN FEATURES

SEAMLESS CARBOM STEEL BODY STEM BEARINGS

All welded ball valve body is compact and sirzamline for maximum strengs and These bearngs are produced from an elecineally conductive materal that provides
minirmum weight. a safety groundad stem to eliminate static build-up and potential ancing
STAINLESS STEEL BALL SEAT SEALS

The stanless stee bal is produced to exremely tight tolersnces, and ground fio The special 25% carbonized PTFE (Teflon) (G-453) seals tightly, yet allows =azy,
within micrens of perfiect roundness to assure smooth cperations and a tight seal lo-trgue, quarter-tum cperation.

OPTIONAL LOCKING DEVICE WITH POSITICN INDICATOR STAINLESS LABELS

Instantly readabis locking device that shows the valve cperating position. Ewerylsbel = permanently stamped, color coded with traceable serial numbsers for

eachvalve

SEAT GUALITY FEATURES

Dz ot albsorb water, and does not expand
Chernical res=tant

High frickien charateristics

Good termperature stabifzy

Tested and approved up to 250C

VDM FULL WELDED BALL VALVES GEMERAL FEATURES
\Uni-body Top Entry

Double Block and Ezed

Fire Safe. Anfi-static, Stem Bow-out

Oipticnal Locking Device and Position Indicator

Size Ranges: 102" through 187 (DM15 through DRNE00)

Pressure Ratngs: ASME Class 130 through Class 200

{PM10 thrzugh PH1ED)

Standard Materals Ranpes: Cast Carbon Siesl, Stainless Siesl
Alloy Stesl ete

/DM - Control Solutions 4 www.vdmcontrolsolutions.co.za



FULL WELDED BALL VALVE -\WEIDED END

W One Plecs Unkoody, Tap Entry, Full Fart, WeldedEnas

PH2ZIPHA0 DIMENSION

SIZE FN L 1] G1 G2 H h t 5
& Floating Ball, Fire 2afe, Slow-cutFroot 2tem [OM) i
# Ant-ptatic Device, Cavity RellevingSeats = o - = o - - - . =" 1;:"'
® NACE MR-01-75, Dpticnal Lacking Davice
® Designed o ENT2E16, DINI3ET-1 L « 20 X 3 87 108 * 28 12
Face to Face | EREZE-1/DIN 3202 = w0 :gﬂ = 35'3 2 QE 3E 2% 130
e N n 4 w0 o® T 43 15 48 26 180
Buttmeld EN1352T 40 40 20 ] 888 603 135 az 28 180
Class FELETE 50 40 300 il 108 T6.1 118 53 28 300
R %5 300 [i:4] 127 Eaa 141 lia} 3z 300
80 %5 5 a0 154 114.3 188 2 kL 400
od %5 5 10 1837 1387 A8 78 4 400
1% %5 380 125 2191 168.3 400 20 45 320
N i 400 150 5 gl 450 330 45 350
20 %5 530 200 57 273 525 400 ] A0
250 25 AR0 250 47 25 AR 450 i 400
DH1E-100
PN16 DIMENSION
FULL WELDED BALL VALVE - FLANGED END 5|ZE L o o4 02 H bef 7.6 d Do
# One Flecs Unlk-body, Top Entry, Full Fort, Flang=dEnds IDN:' nit mm
& Flcating Ball, Fire 3afe, Slow-sutFract 3tem 15 120 @5 ] 45 ] 142 414 108
@ Antestatic Device, Cavity RellavingSeat a0 140 106 T &5 4 142 414 120
@ MACE MA-11-T5, Sptional Locking Device Faa] 150 1] 85 i a0 18-2 414 165
@ Derigned toENIZE 16, DINT3ET-S 2 gliid 135 100 7 105 18-2 418 120
40 120 145 10 85 150 18-3 4-18 240
P R ———— = 200 180 125 100 100 18- 418 240
End Flangs | EMi0s2rDiM 2542 i3} 20 180 145 120 185 18-3 4-18 320
Buthweld ENIZELT 80 250 198 160 135 213 203 E-18 50
22 et 100 280 215 180 155 250 043 B8 400
126 320 245 210 185 2ED 223 E-18 500
160 360 280 240 210 220 24-3 B-23 &00
200 400 35 265 205 370 28-3 12-23 EDO
PMN23 DIMENSION
SIZE L o D1 D2 H b-f Z-ad Do
(DH) Unlt: mm
40 180 145 10 85 160 -3 4-18 240
50 200 160 125 100 205 20-3 418 2
4] 0 180 143 120 215 2.3 E-18 350
80 250 185 180 135 230 223 E-18 400
100 280 230 180 180 M 243 B-23 500
! 125 30 i} xn 136 300 233 B-25 00
1560 360 00 250 218 0 -3 B-25 BOO
200 400 360 3o 7B 400 £ 12-25 1100
PHA0 DIMENSION
S1ZE L D D1 D2 H b-f Z-4 d Do
ID N:I Unit: mm
15 130 a5 1] 43 60 18-2 4-14 40
20 140 108 75 55 1] 18-2 4-14 80
] 150 115 g5 i an 13-2 4-14 A8
32 180 138 100 T 4] 13-3 418 i
40 200 145 10 85 170 13-3 4-18 T8
L 50 220 160 125 100 230 20-3 418 B
Li'4] 250 180 143 120 260 223 E-18 110
80 280 185 160 135 250 2.3 E-18 1
100 320 230 180 100 285 24-3 B-23 150
126 400 2 20 136 330 28-3 B-25 178
150 400 300 280 2B ars a3 B-25 4
200 550 £ T ax a2 440 33-3 12-30 260
44 www.vdmcontrolsolutions.co.za

/DM - Control Solutions

9ABA |led




FULL WELDED BALL VAIVE PH25/PH4D DIMENSION
WEIDED END WITH STEM EXTENSION SIZE PN L

# OneFlece Unl-bady, Too Enfry, Aeduced Bore, WeldedErnds {DH)

& Long 2tem, Floating Sall, Fire2afe, Blow-cut Proafstem 15 40
& Antl-static Device, Cavily RellesingZeals 0 40
@ HACE MR-01-T5, Optlonal Locking Devize 25 40
@ Designadio EN12E518, DINIZET-1 2 40
40

Face fo Face | EMSEE-1/DIW 3302 50

R T &

Class FHIS/PRAD &0

100
DM450-300 125
150
200
250
a0

9ABA |led

o B3 B3 B3 P fd 3 3 3 B3
(= S R = TR

onoin Bk R
(=] onoon

FULL WELDED BALL VALVE - WEIDED END PH23PN40 DIMENSION
SIZE PH L
Floating Ball, Fire 3afe, Elow-out Proof3tem ':DH:'

Antl-statlc Device, Cavity RellzvingSeats 15 &l 230

One Plece Uri-body, Too Entry, Reduced Sore, WeloegEnds

MADE MA-01-73, Dobonal LockingDeyics 20 40 230
Deslgred by EN1231E, DINZ3ET-4 25 40 230
32 40 260
Face to Face ENEE3-1/DIN 3202 40 40 260
Erd Flangs EN1032/DIN 2547 a0 40 200
E'.II:.H 1d EN 1:- a7 5 25 200
Class FHIE/FNAD a0 e 200
100 25 325
ONA50-300 125 25 325
150 25 350

25 400

25 530

25 550

DN15-125 |
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FULL WELDED EBALL VALVE - FLANGED END

PMN23PN4D DIMENSION

#® One Plecs Uni-body, Top Entry, Reduced Bore, FlangedEnds ISI:II.E‘E Ed!,] IFFFIJ_G:I L D - # 1 d HDIEE h H S
® Floating Ball, Fire Zafe, Slow-outFrood 3iem Unlt: mm
& Ant-siatic Device, Cavity RellevingSeats 15 0 40 130 10 a5 &5 14 L A0 &0 120
#® NACE MR-01-75, Optional Locking Device .| & 40 150 15 106 75 14 4 40 a2 120
®Cezigned to ENT2E1E, DINIZET-S x5 & 40 180 20 115 BS 14 4 45 1058 120 w
1 4] 40 120 ] 140 100 13 4 '] a5 130 g:)
Face 1o Face ENESE-1DIN 3202 40 4] 40 200 2 150 110 13 4 4 125 180 <
End Flarge EMN1032/0IN 2642 i &) 40 230 40 168 125 18 4 4Q 136 180 g<—’
Euitwe’d EMiZEZY [i:i] 5 16 27 | 180 145 13 4 53 118 00 [0}
Glass PNZ5IENAD ) = 16 730 A am 180 13 8 5 141 0
100 5 16 00 B85 20 180 13 8 a2 188 400
S 25 X 18 I M@ ¥ M0 1@ 8 7B N3 400
180 5 16 3A0 125 285 0 ﬂ ] 280 400 320
200 25 16 400 152 Mo 286 ) 12 30 450 240
250 5 16 A0 2m 405 355 i 12 400 525 250
00 il 16 A0 254 460 410 Fiil 12 48] ] 400
I = DN A5-125
FULL WELDED BALL VALVE PN2IPN40 DIMENSION
WEIDED END WITH STEM EXTENSION 5IZE PN L D &1 a2 Hmax i :
& Jne Plecs Unkoody, Top Entry, Reduced Bors, WeldedEnds (DH) unik: mm
® Lorg Stem, Floating Ball, Fireate, Blow-out Froo’Si=m 15 47 230 15 424 28 00 23 120
® Anb-static Device, Cavity RellavingSeats 20 4 230 20 4233 w7 3000 28 120
®MACE MR-01-TE, Optional Lacking Device s 4 20 b A0 424 000 26 130
® Deaigned to EN12516, DINI3ST-1 2 4 20 ] LA 433 000 26 180
40 4 300 40 ] 03 3000 28 180
Face fo Face EMESEE-1/DIM 3202 50 47 300 1) & T8.1 3000 24 300
Erd Flangs EN1052/DIN 2542 25 5 300 [} 127 =] 000 332 300
z";:*;"’ :'f”_t a0 % 5 0 150 1143 3000 38 400
0 i 25 10l 1937 1387 3000 4 400
Sh125-250 125 5 250 125 2181 1883 000 45 30
180 i 400 150 215 2181 3000 45 350
20 Wi 530 2 57 3 000 A 20
250 i 550 240 477 25 000 i) 400
= T
@ I_ETE Gl—
| 4
L—
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FULL WELDED BALL VALVE - FLANGED END PHZ5/PH40 DIMEMSION
W On= =I:-cf L.n:t:-u_-.'i:n_E niry, Reduced Bore, FlangedEnds [SI:II%'E {F}Jr:‘:udﬁr] |:FFr||‘_G:| L D ¢ = d Holes H 5
¥ Floating Sall, Fire Bafe, Blow-outProaf Stem Unit: mm
B Ant-stabic Device, Cavity RellevingEeats 15 27 4] 245 15 85 i 12 4 40 120
® NACE MR-01-75, OptlonalLocking Device a 40 40 M5 a 105 L] 14 4 43 120
® Designed to EN12516, DINIIET-1 23 40 40 75 23 115 85 14 4 e 120
3 4] 4] s 2 140 W0 13 4 44 180
Face to Face ENESE-1/0IN 3203 40 < 4 20 40 130 10 13 4 44 120
End Flange EN10SZDIN 2542 il el 40 20 0 185 125 18 4 3 30
Buttwelz EN12627 65 25 18 25 65 180 45 13 4 5 300
Claz: PRISEN4D EQ 5 18 =0 B0 200 160 13 B E2 400
100 25 i 35 0o 24 i 13 ] a4 400
ON 125-250 125 5 18 kI 125 250 aly) 13 B 230 20
150 %5 i 515 150 285 240 Fi B 330 350
200 25 18 580 200 k] 285 X 12 400 350
250 25 i 505 250 406 5 il 12 430 400
FULL WELDED BALL VALVE PHZ5/PH40 DIMEMSION
FLANGED END WITH STEM EXTENSION
DN PH PM bl $2 d Holes Hmax §
@ On=Flece Unl-body, Top Endry, Reduced Bore, FlangedEnds M:' ':FLG:l —
@ Floating Eall, Flre Safe, Blow-ouiProof Stem i5 41 40 245 15 5 il 14 4 3000 B 12.['
& Anti-stabtic Device, Cavity RellevingZeats m 40 AN D4R mn 105 75 14 4 3000 120
& NACE MR-01-75, Optlonal Locking Devicos 5 47 =] 75 5 15 Bs 14 4 000 120
@ Deslgned to EN12516, DINI3ET-1 3 40 a0 77F 3 140 100 13 4 3000 1800
- - - — 40 40 40 320 40 150 110 18 4 3000 180
— P — 0 40 16 W WM 1S 1% 1@ 4 0 30
ar— e 85 X OB W5 6 8 145 1B 4 W0 30
Class FR2EFEN4D D ¥oi 16 350 ED 200 160 13 3 3000 400
100 25 16 360 100 N 120 18 a 3000 400
CH125-28 125 25 16 ERL 125 250 210 13 3 3000 a0
== 150 25 16 5158 150 285 240 n 8 3000 350
7 - 200 25 16 Ll 200 LS 225 2 12 3000 350
— ST 250 25 1B 5 M) 45 ¥ 0B 12 3000 40
N DMA5-100 | 8 ||
=]
H
&9
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VDM SERIES DOUBLE BLOCK AMD BLEED BALL VRLVE
CHARACTERISTICS
@ Double Block and Bleed Valves with

double fized ba'lshinged on supports,

and fleating metalor sof seats.

Central MeadlzentValve,
# Pressure Range: from ASME
Class 150wASME Class2500.
# Temperaturerange
from-487 to48070.

# Side Entry Forged Steel Valves

AN |led

® Onreguest, Top-Entrydesign.

# Low pressure loss through thevalve.

& Low actuation torgue

# "CE"marking in compliance with

PED Directive 87/23/EC.

® Full bore or Reduced bore.

@ Cifferent kinds of end connections
(RF/RTJ Flanges, BuitWeld, Clamp

Connection, SocketWelding)

COMBIMED BALL VALVES
SIDE ENTRY AND TOP ENTRY BOLTED BONNET

& Wide avai'ability of materials dependingon the specifications|caroon sizel, stainlessstee! or Duplexsteel for servicein corrosive environments,

Chrome-Malyodenum alloy steelfor high temperaturesarvice, ete.].

® Materizls with anti-corrosion properties accordingto NAZE MR O1TE.

® Onreguest, seat pocket areacverlay, sealarea overlay, or completed addingon wetted surface (welded cverlays inlnconel 623, StainlessStee 216

ete., or ElecirolessMickel Plating).

® Suitzble for manual (wrench ofgear) or matarizedactuation | hydraulic, pnesmatie, gas-over-oil orzlectriz actuator).

MAIN PARTS

. Closure
Body Stud-Nut

SeatRing

]

AdapterFlange

Baody

Closure Back-UpRing
. Ball

E. Gland Flange

L

B. Trunmicn

10. Gland FlangeGaskst

11. GlandFlange Back-Up Ring
12. Gland Flange2-Ring

13. TrunmionCap Screw

14 Stem

15. Gland FlangeCap Screw
16. Stermn ThrustWasher

17 TrunnionGasket

18. Ball Bushing

19. Zeat Spring

20. Body Stud

21. Stem O-Ring

22, Seat Gasket

23. SeatBack-UpRing

24 SeatO-Ring

25. Body Gasket

28. Clesure O-Ring

27. Stem Gasket

23. Stem Back-UpRing

29. TrunnicnBack-Up Ring
30. Trunmian2-Ring

31. Gland FlangeCap Serew
32, AdapterFlange Bushing
33. Washer

34, CapScrew

35. VeniNeadle Vahe

38, Stem Key

/DM - Control Solutions

FLO® JESRAM

fa;
|

P e,
g £ £l Y \"-\."‘x\ ", /
Pt o bl e e et -
CEOEeENANEIDD GO

www.vdmcontrolsolutions.co.za



DOUBLE BELOCK & BLEEDBALL VALVE ASME 130 ASME 300
& E C WT A E C WT
@ Double Block and Bleed, DoubleEall SIZE RF BW RTJ {lbs) 2IZE RF BW RTJ (Ibs)
@ Fullor Reduced Port, Fire2afe, Slaw-cut Frocfatem fim.) fin.)
@ Antli-static Device, Cavity RellevingSeats E 312 3?8 Eﬂi m 1&5 51 E ..?E 3-"8 4:& 1'}2 1:‘: ;I:
8 MASEMRITE, Bptlen Locking Sevice T O¥5 46 I 1T 1M 15 T 45 4B S M 1M1
 Dealgnedio ASME 218.22 AR ED & 4 M 42 185 13 33 & FM 5M 2 i85 130 374
§ @m0 Al TN I/ I 4E F T B0 TR IE I 5
e B B0 912 &3 @ 2 6A &M 012 W7 2@ B\ TN
e 0@ gm @R T X M U M G N2 T W8 e
- ADME CL1E-eDn 1 1068 1111 1080 36 34 1518 1 113 1M1 NE 36 364 1681
(A T < S e T I 1| W13 13 B 38 W5 B
19 133 467 1356 383 43 3286 16 1457 467 W 33 43 14
13 1512 1600 1533 T 471 3480 151800 1800 GE2E 43 485 4400
A OB 1T IR 454 R 4473 A 7M1 TR 4T R RS
41367 000 1880 R2D RAD Ao MO0 M AR OGTE D 60
ASME 500 ASME 300
A E C WT a E C WT
SIZERF  BW RTJ (bs)  sizERF  BW RTJ (Ibs}
fin.) fin.)
F A1 A1 58 105 12 @ FOBd 64 M0 108 120 128
TORE 8% EM 14T 1 1 T OET BT AT 4T B W
4 TS 76 Tl 185 134 4 4 B0 8O0 A5 185 184 AR
£ OB 4TRS84 22 W EW £ EE 106 0T 22 mT o OTW
F 1% 115 182 2 3 100 F o120 1200 1285 2 3 177
T 137 1377 1384 303 35 1980 I 1457 1467 WR2 33 3 TR
17 MET MET Wiz 30 38 IMT 17 1880 1680 1634 345 W8 2963
19 158 1%E 191 W0 44 3T W13 1801 81T 3 410 16
15 173 173 1740 40 455 4385 16 1378 1573 18 407 458 45%
131911 1911 1916 440 B3 STTS 19 2133 N3\ NE® 48 A2 2%
AT OME0 2080 MO0 485 B4l TAdS | e v e SR R < - )
IOM45 M4E AT BM B 1D M TN M M BT 6 142
DOUELE BLOCK & BLEEDBALL VALVE ASME 1300 ASME 2300
@ Cowbl= Block and Bl=ed, Doubl=Sall A E E _.!l' E E
@ Fullor Reduced Por, FireSafe, Elow-out Froof3iem ﬁ:'.FIE RF BW RTJ IE;"L:I;:I ﬁ:_'F:F RF BW RT. “ilhl:l
® Anti-static Device, Cavity RellevingEeats
@ NACE MR-01-T5, Opiional Locking Device T OB A4 B4D 05 12 1 *  Ta 7B 5 14 177 M
@ Dezigned to ASME 516,34 AF1 60 LS S - 147 184 R4 TN M2 M T AR A8
4 o6 9% 961 185 134 44D & TR 1T M X W T
Face 1o Face AFLED B 123 12¥ 134 0 230 1089 § 1800 1800 162 0 0D 1D
Enc Flarge ABME B16.5 B 145 SR T2 233 3L 1T EO17ER 17E IEIT 475 485 6T
e e 0 M 1T OTE) M Ne W0 W0 N3 :m 29 SR F5 78
— — — 177 1978 1678 206 387 431 4310 17 2480 MB0 250 54 BT 0000
1€ P00 200 33 41 432 510
15 M2 M7 MA? X4 540 TS
13 ME0 2600 TR ORTD 6 13O
A M2 I 51 680 TH5 18885
2 0 MWD WS TIZOTAD 00
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ral 2001 ral 2002 ral 2004

ral 2009 | ral 2010 -. ral 3000 | ral3001 | ral3002 | ral 3003
ral 32004 ral 3005 ral 3007 ral 3009 ral 3011 ral 3013

ral 3016 | ral3017 | rai3018 ] ral 3020 ral 3027 | ral 3031
ral 4001 ral 4002 ral 4004 ral 4005 | ral 4006 ral 4007 ral 4008

ral 5000 ral 5001 ral 5002 ral 5003 ral 5004 ral 5005 ral 5007

ral 5008 ral 5009 ral 5010 ral 5011 ral 5012 | ral 5013 ral 5014 ral 5015

ral 5017 ral 5018 ral 5019 ral 5020 ral 5021 | ral 5022 ral 5023 _rai;_'ﬁl},'{{l

ral 6000 ral 6001 ral 6002 ral 6003 ral 6004 | ral 6005 ral 6006 ral 6007

ral 6008 ral 6009 ral 6010 ral 6011 ral 6012 | ral6013 | ral 6014 ral 6015

ral 6016 | ral 6017 | ral 6018 ral 6020 ral 6022 | ral 6024
ral 6025 | ral 6026 ral 6028 | ral6029 | ral6032 | ral 6033
ral 7000 ral 7002 | ral 7003 ral 7005 | ral 7006

ral 7008 ral 7009 ral 7010 ral 7011 ral 7012 | ral 7013 | ral 7015 ral 7016

ral7021 | ral7022 | ral7023 | ral 7024 | ral 7026 ral 7031
ral 7033 al 037 ral 7039
ral 7043 ral 8000 ral 8001 | ral 8002 | ral 8003 ral 8004

ral 8007 ral 8008 ral 8011 ral 8012 ral 8014 | ral 8015 ral 8016 ral 8017

ral 8019 ral 8022 ral 8023 ral 8024 ral 8025 ral 8023

ral 9004 ral 9005 ral 9011 ral 9017 3
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