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6 May 2022

To: Tesca Technologies Pvt. Ltd.
Att: Mr. Ashutosh Agarwal — Director.
Re: Sale and Distributionin India

Hydromine™ Projects International, a Mauritius based company is the manufacturerof the New LFC™ product ranges.

This letterserves to confirm that Hydromine™ Projects International, is the sole manufacturer and distributor of the LFC™
product ranges.

Tesca Technologies Pvt. Ltd. is hereby appointed as an agent and distributor of the LFC™ range in India.

If you have any queries, please do not hesitate to call us at any time.

Yours truly,
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HMP™ Threaded Pipe Coupling

Overview:

The HMP™ Threaded Pipe Coupling is designed to suspend / hang high pressure pipes vertically in a bore hole or shaft. Where the pipe coupling must carry the weight of
the entire pipe column below it, os well os the weight of the water / paste fill / back fill / slurry.

The HMP™ Threaded coupling is designed to take very litile spuce. Installation is easy os the pipes screw into each other, then lowered down the bore hole or shaft. We
are offering the service of Finite Element assessment to check that the column is not over stressed and that it is safe to operate.

The HMP™ Threaded coupling can be used in pumping or feeding of water, paste fill, back fill or slurry. The HMP™ Threaded couplings with the pipe column can be perma-
nently installed by pouring concrete into the bore hole around the pipe column.

Materials 0f Construction:

The HMP™ Threaded coupling can he manufactured in a wide range of carbon steel or stainless steel according to the client specification.

Design & Manufacturing Standards:

The HMP™ Threaded coupling has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.5  ANSI N278 .1

ANSI B16.34 ANSI B16.37

Available sizes: DN50 / 2" to DN250 / 10"
Pressure rating: up to 25MPa / 3 626 Psi

www.tescaglobal.com




HYDROMINE

PROJECTS INTERNATIONAL

HMP™ _6A Axial Range Surge Reduction Check Valves

Overview:

The HMP™ _6A Axial Range Surge Reduction Check Valve stops reverse flow. It is commonly
used in pump stations to stop the pump from running in reverse when the pump is stopped. The
HMP™ 6A Axial Surge Reduction Check valves were designed to reduce the effects of water
hommer when the check valve shuts down. Most conventional check valves on the market today
only reduce flow in the last 30% of closure resulting in a rapid slamming action which creates
water hammer. The HMP™ _6A Axial surge reduction check valves were developed to be more
energy efficient with a better flow co-efficient (Cv) than most nozle check valves on the market
today. The nozzle check reduces the effects of water hammer but none of our competitors are
energy efficient. In pumping systems, energy efficiency is crucial. Energy efficient valves will
allow for a moximum aomount of fluid to be pumped in the shortest amount of time that the
pumping system can deliver. Whereas the time to pump the same amount of fluid with low
energy efficiency valves will increase. Over time this will drastically increase the running cost
of the pump station due to increased energy requirements as well as wear and tear on pumps
and valves.

The HMP™ 6A Axial surge reduction check valve has been developed to present a robust,
simple and cost effective high pressure (up to 25 MPa / 3 626 Psi) solution to fluid handling
issues in any industrial sector. : F

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with o low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 — 14 pH.

Simplicity:

The HMP™ _6A Axial surge reduction check valve, disc is shaped to allow for a smoother flow path around it. The disc is carried by a shaft that can slide in o guide on the
outlet side of the HMP™ _6A axial surge reduction valve body. On the outlet side of the surge reduction valve body guide, the guide is partly closed, creating a compartment.
By closing the compartment partly, during a closing operation a vacuum is created inside the compartment of the guide. This prevents the disc from slamming shut and the
HMP™ _6A Axial surge reduction check valve therefore closes in a controlled manner which drastically reduces the occurrence of water hammer.

By carrying the disc on o shaft, bush and guide, we increase the life of the HMP™ _6A Axial surge reduction check valve when compared to conventional check valves. Con-
ventional check valves all have a hinge systems attached to the door/ disc. These hinge systems are not very reliable as the hinges wear out and prevent the door /disc form
closing to the correct position causing the check valve to leak and fail.

A spring is installed in the HMP™ _6A Axial surge reduction check valve to keep it in the closed position for commissioning. After the system is charged with pressure, the

pressure acts on the moving wetted parts and forces the HMP™ __6A Axial surge reduction check valve closed and the spring serves no purpose. Once the pump starts or the
pressure is higher from the inlet side of the HMP™ _6A Axial surge reduction check valve, the higher pressure pushes the check valve disk open.

Materials 0f Construction:

Part Name Material Specification
Body BS3100 Grade A2 cast steel
Body Seat F6 Stellite
Disc Seat #1 431 Stainless steel
Disc Seat # 2 UHMWPE
Guide BS4360 Grade 43A
Spring 300 Stainless steel
Bush Bronze LG2

www.tescaglobal.com
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HMP™ 6A Axial Range Surge Reduction Check Valves

Features:

- HMP™ _6A Axial Surge Reduction Check valve has a hard and soft seat. It can therefore withstond a little bit of dirt and is more reliable then conventional double and
single door non return valves.
- It has no hinge mechanism, making it far more robust.

Low Maintenance Requirements:

The HMP™ _6A Axial surge reduction check valve only has one moving part making it very reliable. It is manufactured from stainless steel which increases reliability and
durability. The HMP™ _6A Axial surge reduction check valve requires minimal maintenance which is made easy by removable guide configuration.

Dimensions:
Face To Face Dimensions
#600 #900 #0600 #900
Unit (mm) | (inch) (mm) | (inch) (mm) | (inch) (mm) | (inch)
F+/-058 D+/-02

DN150 / 6" 136 5.35 159 6.26 265 10.43 288 11.34
DN200 /8" 165 6.50 206 8.1 319 12.56 358 14.09
DN250 / 10 213 8.39 M 9.49 399 15.71 434 17.09
DN300 /12" 129 9.02 292 11.50 456 17.95 497 19.57

Design & Manufacturing Standards:

The HMP ™ _6A Axial Range has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.3

ANSI B16.34

ANSI N278.1

ANSI B16.37

Avnilable sizes: DN150 / 6" to DN300 / 12"
Pressure rating: up to 25MPa / 3 626 Psi

Can fit between ANSI B16.5 and BS4504 end connections.

www.tescaglobal.com
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HMP™ 8 Range of Expansion Joints

Overview:

The HMP™ 8 Expansion joint is a custom designed piece of equipment that is
designed to allow for contraction and expansion in vertical, inclined and horizontal
installed piping.

There ore two types of HMP™ 8 Expansion joints, the first with jacking bolt
arrangement. The jocking bolt arrangement simplifies installation and prevents the
expansion joint from pulling apart. The second type has no jocking bolt arrangement.
Should this type of expansion joint be used, extra care needs to be taken in the design
of the piping system in order to prevent to expansion joint from pulling apart. The
HMP™ 8 Expansion joint can be produced in a double acting expansion joint with an
anchor point in the middle.

Materials 0f Construction:

[ Part Name T Material Specification 1
'ISIu'tiunur'f body #1 Costing - BS3100 Grude A2 with 309 5/Steel overlay |
'_Sla:_im_'lqry_l body #2 | Hollow bar - ST52 with 309 5/Steel overlay

|Stationary body #3 ASTM A105 with 309 §/Steel overlay

_iSminnury body #4 451 §/Steel or 309 §/Steel

!Mg body #1 Costing - BS3100 Grade A2 with 309 §/Steel overlay
[Stiding body #2 Hollow bar - ST-52 with 309 $/Steel overloy I
|Sliding body #3 ASTM A105 with 309 §/Steel overlay '
!Sliding body #4 431 5/Stee! or 309 5/Steel

[Bolts |Grode 8.8, Hot dipped golvanized

;_S_qp_ls Po lyurethane

|Flanges {ASTMA10S

(Bolts | Studs, grade 8.8, Hot dipped galvanized

Design & Manufacturing Standards:

The HMP_8™ Expansion Joint Range has been designed in accordance with various international standards as set out helow:

ASME Boilers and pressure vessels design code
ANSI B16.3  ANSI N278.1

ANSI B16.34  ANSI B16.37

ANSI B16.5

Available sizes: DN50/ 2" to DN500/ 16"
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, and other as per clients

requirement.

www.tescaglobal.com
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HMP™ 11A SANS 665/ BS 5163 PN16 Resilient Seal Gate Valves

Overview:

The HMP™ _11A PN16 Resilient Seal Gate valve were designed for easy seating. Not a lot of force is
needed for the closing of the valve, due to the EDPM (rubber) encapsulated gate. This valve is widely
used in low pressure applications below 1.6 MPa such os water treatment, water distribution,
mining and power generations applications. The HMP™ _11A PN16 Resilient Seal Gate valve are
manufactured with o bolted bonnet, flanged, face to fuce dimensions to SANS 665 / BS 5163
pattern, rising spindle and it's handwheel operated. The benefit of using rising spindle gote valve is
that it can immediately be seen if the valve is in an open, closed or parily open position.

Low Operating Torque:

The HMP™ _11A PN16 Resilient Seal Gate Valve is quite easy opening and closing under pressure
with a low operating torque.

Low Maintenance Requirement:

The HMP™ _11A PN16 Resilient Seal Gate valve does not have a lot of parts and does not require
u lot maintenance.

Materials Of Construction:

w

No |Part Name Specification
1 |Handwheel Cast iron FBE Coated
2 |Bush nut Brass @
3 [Spindle 410 S/Steel @“'
4 |Gland seal NBER O-Ring 10
5 |Cap Screws Grade 12.9 @7
6 |Spindle nut Brass
7 |Body 8G lron Fusion Bonded Epoxy coated or NBR Encapsulated on request @ '-—@
8 |Gate SG Iron NBR or EPDM Encapsulated
9 |Handwheel nut SG Iron - /@
10 |Drive bush DZR
11 |Bonnet/ Yoke SG Iron Fusion Bonded Epoxy coated i ) 13
12 |Cover Gland SG Iron
13 |O-Ring Nitrile (Buna) 5 14
14 |Bonnet O-Ring Nitrile (Buna) '

& QO

www.tescaglobal.com
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HMP™ 11A SANS 665/ BS 5163 PN16 Resilient Seal Gate Valves

Dimensions:
Valve Size Face to face (L) Gomiea o g of_spindla » Handwheel @ (W) Flange @ (C) Flange thickness (b) Mass
closed position (H)

(DN) (inch}) (mm) (inch) (mm) (inch) (mm) (inch) (mm) (inch) {mm) (inch) (ka) (Ibs)
50 Ly 178 [ 280 110 180 Fiiy 165 6.9 20 0.79 14 308
65 21/2" 190 7.5 320 126 180 71 185 73 20 0,78 14 309
80 [ o 203 8,0 350 138 200 79 200 78 20 0,79 21 463
100 4" 229 80 405 159 250 98 220 &7 22 0,87 24 529
125 a 254 10,0 440 173 300 11.8 250 9.8 24 0,94 36 79.4
150 6" 267 10,5 490 193 300 11.8 285 11,2 24 0,94 42 926
200 8" 292 115 540 213 350 138 340 13.4 26 1.02 71 156.5
250 107 330 130 720 283 400 15,7 4058 15,8 30 1,18 1m0 2227
300 2 356 140 860 339 540 213 480 181 32 1,26 138 3064
350 14" 3 15,0 975 384 600 236 520 20,5 34 1,34 201 4431
400 16" 406 16,0 1140 449 600 236 580 228 36 142 247 5445
450 18" 432 170 1300 512 600 236 640 252 36 142 360 7937
500 20" 457 18,0 1445 569 600 238 715 281 36 142 690 1521,2
600 24" 508 200 1235 488 600 236 B40 331 40 157 830 18298

Design & Manufacturing Standards:

The HMP™ _11A PN16 Resilient Seal Gate Valve are designed in accordance with various international standards s set out below:

SANS 665
BS 5163

Flange drilling can be drilled to the following standards:

ANSI B16.1 Class 125
ANSI B16.5 Class 150

SANS 1123 T600
SANS 1123 T100
SANS 1123 T160

0
0

BS 4504 /D.LN.Té

BS 4504 /D.LN.T10
BS 4504 /D.LN.T16
BS 10/AS2129

Table D BS 10/ AS2129

EN1092 PN10 and PN16  Table E JIS B2239 5K and 10K

www.tescaglobal.com
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HMP™ 11C APl 600 Wedge Gate Valves

Overview:

The HMP™ _11C API 600 Wedge Gate valve are designed in accordance with APl 600. It is suitable to be used in temperatures up to 600 °C/ 1112 °E The valve are manufac-
tured with o bolted bonnet, flanged or buttwelded, rising spindle and handwheel operated. These valve are widely used in water treatment, water distribution, mining and
power generations opplications. The benefit of using rising spindle gote valves are that it can immediately be seen if the valve is in an open, closed or partly open position.

12 —
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Materials Of Construction:
No Part name WCB G5 WCE CF8 CFaM
1 Body A216 WCB A217 C5 A217T WCE Ad51CFa A351 CFEM
2 Wedge gate A216 WCB ! Stelite 6 A217 C5 / Stelite 6 A217 WCE / Stelite 6 A351 CF8 A351 CFEM
3 Seat A105/ Stelite 6 A1B2 F11/ Stelite 6 A182 F11/ Stelite & A182 F304 | Stelite 6 A182 F316 / Stelite 6
4 Stem A182 Féa A1B2 Féa A182 Féa A182 F304 A182 F316
5 Bolt A1B3 BT A1B3 BT A183 BY A193 B8 A193 BBM
6 Nut A184 2H A194 2H A184 2H A194 8 A194 BM
Gasket 150ibs 304 / Flexible graphite 304 / Flexible graphite 304 | Flexible graphite 304 { Flexible graphite 316 / Flexible graphite
7 Gaskel 1300ibs 304 / Flexible graphite 304 | Flexible graphite 304 | Flexible graphile 304 ! Flexible graphite Spiral wound
Gasket =600bs Fa04 F304 Fa04 Fa04 Spiral wound
] Bonnel AZ16 WCB A217C5 A217 WCE A351 CF8 A351 CFEM
9 Backseat A182 Féa A1B2 Féa A182 FBa A1B2 Fba 4182 F316
10 Packing 304 | Flexible graphite 304 ! Flexible graphite 304 [ Flexible graphite 304 ! Flexible graphite Pilar 6610 / 6528
2| Distance ring A182 Féa A1B2 Féa A182 Fa A182 F304 A182 F316
12 Packing gland A182 Féa A182 Féa A182 FBa A182 F304 A182 F316
13 Packing plate A216 WCB A216 WCB A216 WCB A351 CF8 A351 CFEM
14 Eye bolt A193 BT A193 BT A193 BT A193 BB A193 B8
15 Nut A194 2H A194 2H A194 2H Ald g A104 8
16 Pin 1035 1036 1035 55304 55304
17 DOriving bush A439 Type D2 A439 Typa D2 A438 Type D2 A439 Type D2 Ad38 Type D2
18 Locking nut 1035 1035 1035 1035 1035
19 Locking screw 1035 1035 1035 1035 1035
20 Handwheel Cast Iron Cast lron Cast Iron Cast Iron Cast Iron
21 Bearing gland 1035 1035 1035 1035 1035
22 Oil nipple Zink plated steel Zink plated steel Zink pated steel 55304 55304
23 Namaplata 55304 55304 S5 304 5534 S8 304
24 Rivel S5 304 55 304 55304 55304 55304
Seat temperature rating ( T) 29T o426T 29T 10 650T 20T o 595C 29T 600T -28TW600T
Seat temperature rating | F) -20Flo78TF 20Fto1202F 20Fto 1103 F 20Ftlo1112F -AFo1112F

www.tescaglobal.com
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HMP™ 11C API 600 Wedge Gate Valves

Dimensions:

- -
¥
|
150Ibs
Valve Size Face to Face (L) Centre to top Handwheel @ Mass
Flanged Buttwelded H (Open) w Flanged Buttwelded

(DN) (inch) {mm]} finch) {mm) {inch) {mm) (inch) {mm} finch) {ka} (Ibs) {ka) {tbs)

50 ry 178 7.0 216 85 kLR 134 200 79 20 Ad 18 41,89

65 21 190 [ 41 8.5 an 146 200 [ 30 ] 28 §1,73
80 3 203 8.0 283 1A 402 5.8 250 88 3 73 30 66,14
100 4 228 B0 305 12,0 47z 18,6 280 110 49 108 45 9521
125 -] 254 10,0 341 15,0 530 209 o0 11,8 v} 132 65 143,30
150 6 267 10,5 403 15,3 587 231 300 118 75 165 0 154,32
200 g 282 11,5 418 16,5 783 308 350 13,8 120 265 110 242 51
250 10" 330 13,0 457 18.0 904 358 400 15,7 205 452 194 42770
300 1 356 14,0 502 128 1047 412 450 17,7 290 630 278 612,68
350 14" 38 15,0 572 225 1172 46,1 500 18.7 400 882 315 828,73
400 16" 406 16,0 610 240 1287 §1.1 600 236 511 127 465 1025,15
450 16" 432 17,0 60 260 1433 56.4 680 268 650 1433 538 1186,09
500 20" 457 18,0 M 280 1580 626 750 285 789 1738 715 1576,30
GO0 24" 508 200 813 320 1858 747 BOO 1.5 1200 2646 1050 231485
650 26" 550 220 864 M0 2000 78,7 1500 3307

oo 28" 610 240 914 36,0 2050 807 1800 3568

750 n 610 240 LS 36,0 2330 9.7 2560 5644

BOO 3z GED 260 965 38,0 2533 ga7 3060 G746
B50 34" 700 e 1000 94 2658 106,2 3320 7318
a0 3" 711 280 1060 41,7 2600 110,2 3500 7716

950 38" 736 28,0 1041 410 3960 155.8 3850 B458
1000 40" 762 30,0 1067 420 4030 158,7 4100 5039
1050 2" 787 o 1118 440 4224 166,5 5050 13338
1160 a4g" 830 335 1082 430 ATd4 1865 7300 16054
1200 a8 914 36,0 1118 440 4821 1888 7550 16645
1250 50" 950 74 5183 2041 8000 17637
1350 54" 1016 40,0 5501 2166 8600 18960
1400 56" 1041 410 510 2280 9200 20283
1500 & 1067 420 BOGE 2388 12700 27998
1600 4" 1118 440 6591 2595 13800 30424

www.tescaglobal.com
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HMP™ 11C API 600 Wedge Gate Valves

Dimensions:

300Ibs
Valve Size Face to Face (L) Centre to top Handwheel @ Mass
Flanged Buttwelded H (Open) w Flanged Buttwelded

(DN} (imch}) {mm} (inch) {mm) {inch] (mm) {inch) {mm} (inch) (kg (lbs) {kag) {lbs}

50 ' 218 85 218 8.5 345 136 200 79 24 53 21 46

65 216 241 45 241 85 376 14,8 200 T8 36 ] 25 55

&0 3" 283 11.1 283 1.1 AQ7 160 250 98 AT 104 41 90
100 4 05 120 305 120 478 18,8 300 11,8 i) 152 &2 137
125 5 381 15.0 381 15,0 535 4 300 11,8 ] 1% 80 176
150 g 403 15,9 403 1689 618 243 350 13,8 123 2 m 245
200 B" 418 165 419 165 765 301 400 15,7 196 432 188 414
250 10° 457 18.0 457 18,0 928 36,6 450 17,7 333 734 274 604
300 12 502 19,8 502 188 1084 431 500 197 440 7o 408 889
350 14 762 30,0 762 300 1188 46,8 350 2.7 7o 1565 532 1173
a00 16" 838 330 838 330 1329 523 680 26,8 950 2004 730 160G
450 18" G914 36,0 914 360 1455 57.3 750 25 1405 aoa7 918 2024
500 20 o 39,0 291 380 1860 732 920 36,2 172 araz 1259 2176
600 24" 1143 450 1143 450 2030 784 2170 5107 1952 4303
B50 26 1245 490 1245 430 2400 84,5 290 6383 2262 4887
700 28 1346 53.0 1346 530 2800 110.2 3312 7302 3525 7771
750 30 1397 55,0 1367 55,0 3150 124.0 4100 2039 3672 B0S5
800 3z 1524 60,0 1524 60,0 3300 1209 5200 11484 4266 9405
B50 34 1626 640 1626 64.0 3750 147 6 5600 12346 4666 10728
200 38" 172y 68,0 1727 680 4250 1673 6700 14771 5669 12498
1000 A 1920 76,0 1930 76,0 4550 179.1 7400 16314 7020 15476
1050 42" 1830 76,0 1930 180 4550 1781 7100 16876 7200 15873
1100 44 2032 80,0 2032 80,0 4750 1870 10600 23369 9900 21826
1150 45" 2032 BO.0 2032 80,0 4820 1898 10900 24030 10100 R2AGT
1200 48 2235 88,0 2235 88.0 5250 206,7 13400 29542 12600 27778
1350 54 1286 80,0 2286 800 5300 2323 18000 39683 16800 37258

600Ibs
Valve Size Face to Face {L) Centre to top Handwheel @ Mass
Flanged Buttwelded H {Open) W Flanged Buttwelded

(DN} (inch) (mm) (inch) {mm) {inch) (mm) (inch) {mm}) (inch) {kg} (Ibs) (ka) (Ibs)
50 2" 292 115 282 1.5 n 14,8 200 79 38 Bi T ]
65 212" 330 13.0 330 443 T4 250 58 52 115 40 B8
80 3" 356 140 356 485 18,3 280 11.0 B8 184 50 130
100 & 432 17,0 432 525 207 300 118 114 251 102 25
125 b’ 508 20,0 508 610 4.0 400 15,7 204 450 180 418
150 B 558 220 559 672 26,5 450 177 285 628 263 580
200 g 660 26,0 660 820 323 500 19,7 413 911 324 725
250 10 787 310 787 283 38,7 850 268 650 1433 520 1146
300 1z 838 33.0 838 1120 441 750 29.5 800 1764 750 1653
350 1 885 350 B8 1283 505 800 N5 1140 2513 1000 2205
400 16" 91 380 a8 1425 56,3 1700 3748 1350 2876
450 18 1082 430 1002 1572 618 2268 5000 1820 4012
500 20 1194 490 1194 1757 69.2 2850 6283 2550 5622
600 4" 1397 55,0 1397 1985 181 3500 1716 3000 G614
650 26" 1448 570 1448 2100 g2 3800 8598 3500 7716
700 28 1549 610 1549 2230 878 4200 9258 3700 B157
750 30 1651 850 1651 2475 ar4 5400 11505 4500 el
800 Lry 1778 70,0 1778 70,0 2300 906 8500 18739 7600 16755
850 4 1830 76,0 1530 76,0 2700 106,3 9100 20062 8200 18078
200 36" 2083 82,0 2083 820 29850 116,1 10800 23810 2500 21826
850 a9 2184 86,0 2184 86,0 3100 122.0 12100 26676 11100 24471
1000 40" 2286 90,0 2286 80,0 4500 1772 15000 33069 14100 31085
1100 44" 2450 98,0 2480 ] 4704 1850 18300 42549 18100 39904
1250 507 2794 1100 2794 10,0 5500 2165 26700 58863 25200 55556

www.tescaglobal.com
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HMP™ 11C API 600 Wedge Gate Valves

Dimensions:

900Ibs
Valve Size Face to Face (L) Centre to top Handwhesl @ Mass
Flanged Buttwelded H (Open) W Flanged Buttwelded
DN} {inch) (o) {inch) {mm) {inch) (mm} {inch) {mm} {inch) (kg) {Ibs) (kg) {Ibs)
50 g 368 14,5 368 14,5 445 175 300 118 72 159 64 141
65 29 419 16,5 418 165 4B0 189 300 18 101 223 2] 207
a0 3 381 150 381 15,0 514 202 350 13.8 130 287 109 240
100 4 457 180 457 18,0 B14 2432 400 157 187 434 158 351
125 5 550 220 550 220 130 287 500 19,7 285 628 250 551
160 3 610 240 610 240 834 28 600 238 404 891 374 825
200 g 737 290 737 290 875 4 600 238 650 1433 811 1347
250 10" 638 330 638 330 1040 408 oo &6 1376 3034 1180 2601
300 12" 965 380 965 380 1150 453 400 35 1710 arro 1493 32
350 14" 1028 40,5 1028 40,5 1360 535 2100 4630 1882 41M
400 16* 1130 445 1130 445 1520 598 2820 6437 2650 5842
450 168" 1218 480 1219 480 1830 720 5000 11023 4500 GH21
500 20" 13 520 1321 520 2100 B2 7 5720 12610 5240 11652
600 247 1549 610 1549 610 2610 1028 B200 18078 7100 15653
15001bs
Valve Size Face to Face (L) Centre to top Handwheel @ Mass
Flanged Buttwelded H (Open) W Flanged Bultwelded
(DN) {inch) {mm) {inch) (mm) {inch) {mm) {inch) {mm}) (inch) (k) (lbs) (ka) (Ibs)
) & 368 145 368 145 462 18,2 300 118 85 187 68 150
[i5] 21 I 419 165 419 16,5 512 202 350 13.8 130 287 122 268
80 ¥ 470 185 470 18,5 550 17 400 157 170 ars 116 256
100 L3 546 215 545 215 752 206 550 217 305 672 185 430
125 5 G673 265 673 265 827 365 550 1.7 590 1301 478 1054
160 i’ 705 278 705 78 120 441 600 1 664 1464 510 1124
200 8" 832 328 832 328 1390 L 700 216 1100 2425 B3 1850
250 10" 894 380 981 390 1524 60,0 800 N5 1600 3527 1180 2601
300 12° 1130 445 1130 445 1850 728 2880 6570 2580 G688
350 14" 1257 485 1257 495 2180 858 2700 5552 2120 4674
400 16" 1384 54 5 13684 54,5 210 870 3500 1716 2987 G585
25001bs
Valve Size Face to Face (L) Centre to top Handwheel @ Mass
Flanged Buttwelded H (Open) w Flanged Buttwelded
(DN {inch) {mm) finch) {mm) {inch) (mm} {inch) {mm) {inch} {kg) {lbs) {kg) (ibs)
50 3 451 178 451 17.8 520 205 300 118
65 2 i 508 200 508 200 630 248 350 13,8
&l 3 578 228 578 28 730 287 400 15,7
100 4" G 26,5 673 26,5 B&0 b 530 2.7
125 3" T4 M3 794 N3 1020 402 600 236
160 g 914 36,0 914 360 1120 441 700 218
200 g8 1022 40,2 1022 40,2 1500 59,1 800 N5
250 10 1270 50,0 1270 50,0 1610 B34
300 2 1422 56,0 1422 56,0 1900 748

Design & Manufacturing Standards:

The HMP™ _11C are designed in occordance with various international standards as set out below:

ASME Boilers and pressure vessels design code

API 600

ANSI B16.25

ANSI B16.10  ANSI B16.3
ANSI B16.34  ANSI B16.37

ANSI B16.5

ANSI N278.1

Flange drilling can also be drilled on request to BS4505, D.I.N, BS10, AS2129, AS/NZS 4331.1 (IS0 7005-1), JIS B2239, EN1092 and SANS 1123 standards.

www.tescaglobal.com
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HMP™ 12A PN10/ 16 Concentric Wafer Type Buttertly Valves
With Stainless steel discs

Overview:

The HMP™ _12A PN10 / 16 Concentric Wafer Type Butterfly Valves with Stainless steel discs are widely used in low pressure applications below 1.6 MPa such as water
treatment, water distribution, mining, food and beverage, pulp and paper, chemical, and power plants. With it's EDPM cartridge type seat (rubber liner) and streamlined
disc, not a lot of force is needed for the closing of the valve. The main benefits of using the HMP™ _12A PN16 Wafer Type Butterfly Valve is that it is very cost effective,
small, easy to install, all parts in contact with the line fluid are corrosion resistant, dirt are scaped from seat during closing operation and no gaskets are required to seal
flange connections.

DN50/ 2" to DN60O / 24";

Lever Operated Gearbox Opernted
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HMP™ 12A PN10/ 16 Concentric Wafer Type Buttertly Valves
With Stainless steel discs

Features:

Media: Potable woter, service woter, wastewater, seawater, HVAC, Air, Vapour, food, pharmaceutical, oils, acid and Alkalis.

Temperature range: -37 °C to + 150 °C/ 35 °F to + 302 °F (depending on pressure, medium and material).

Diometer nominal: DN50 — DN2000 / 2" - 80"

Operating pressure: 1.6Mpa / 232 psi for DN50-DN600 / 2-24", TMpa / 145 psi for DN350-DN2000 / 14"-80".

Operation: Hand lever, gearbox, pneumatic actuator, electric actuator or hydraulic actuator.

Mounting flange design: 1505211

Safety feature: Stem anti-blowout design.

Connection: Wafer, lug design enables the valve to be installed between various flunge standards and no gaskets are required to seal flange connections.

Materials 0f Construction:

No Part name Specification Specification - Optional

1 Bady Cast lron Duchile iron Alurminium CF8 CFaM Carbon steel

2 Dise CF8 CFEM

3 Shaft S5410 55 304 55316 Monel

4 Bush Lubricated bronze PTFE Fibreglass backed PTFE

5 Keay Key stesl

6 O-Ring Nitrile (Bunaj

9 Lever Cast lron

10 Gearbox housing Cast Iron

12 Handwheel Cast Iron

13 Seal EDPM Bona-N PTFE Neoprene NER Hypalon VITON

Seat temparature rating ( T) -25C1o95T 3TCh121T 0T 150C -7Ci93TC -12C 82T 1B T 135T -23Ch150T
Seat temperature rating ( F) -13F 203 F -35F o250 F 14F o 302F 18F o 198 F 10Fmw180F 0Fto275F -9 Fin 302 F

- i - =] -~
rd A\ ~ N
' ' N N\
/ | \ \
| - I I =
\ J / !
\ i /"' /
i | i oy - ¥
L
DN50-DN300 DN350-DNE00 DNT00-DN2000
Maximum Torque Requirement:
Valve Size PN10 145 psi PN16 232 psi Valve Size PN10 145 psi PN16 232 psi
(DN) (inch) (N.m) (ft.Ibf) (N.m) (ft Ibf) (DN) {inch) (N.m) {ft.Ibf) {N.m) (ft.1bf)
50 2" 9.5 70 127 94 250 10" 164 1210 262 1932
65 212" 12 8¢ 15 111 300 12" 203 1487 264 1947
80 3 16 11.8 21 155 350 14" 232 17 562 4145
100 4" 23 170 30 221 400 168" 622 4588 B70 6417
125 5" 41 302 53 391 450 18" 829 6114 1161 8563
150 6" 53 391 59 435 500 20" 1036 7641 1451 1070.2
200 8" [T} 50,2 100 738 600 24" 1314 969,2 1840 1357 1
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HMP™ 12A PN10/ 16 Concentric Wafer Type Buttertly Valves
With Stainless steel discs

Dimensions:
: : PCD f Mounting flange hole diameter (d), ¥ A
Valve Size Face to face(l) CeF:;::i[::p paie ':;'hu!lum Tcpo?zggftl{;}ap Dmmel:]r;]:f moey, D:amele[;ir ahet mountia‘l'g f};nge number 3[ hu]gs & 180 5211 fla:agje Dm“:;[:[nl:fwk Mass
L] type (fig type)
(DN) {inch) (mm) | f{inch) | (mm) | {inch) | (mm) | (inch) | (mm) | (inch) {mm) | (inch) (mm) | (inch) | (mm) (inch) | (mm) | (inch) | holeno |(figtype)] (mm) | {inch) (ka) (Ibs)
50 2 42 1,65 161 6,34 B0 315 32 126 120 472 f26 030 Fit) 276 L] 035 4 Fo7 K § | 1,22 25 551
65 21 45 1T 175 6,88 8 350 32 126 136 535 126 0,50 70 2,76 9 0,35 4 FO7 45 1 3.2 7,05
80 3" 45 107 181 713 95 3,74 32 1,26 160 G320 12,6 0,50 [t} 276 L] 035 4 FOT &4 252 3,6 7,84
100 4" 52 205 200 7.87 114 448 32 126 185 728 15,77 062 0 2,76 [ 0.35 4 FO7 Ell 3,58 46 10,14
125 5 3 217 213 8.39 127 5,00 32 126 215 846 1892 074 70 276 9 0,35 4 FO7 10 4,33 7 15,43
150 6" 56 2,20 226 8380 139 547 32 1,26 238 937 18,92 0,74 70 2,76 9 0,35 4 FO7 148 5,75 78 17,20
200 8" &1 240 260 10,24 175 6,89 45 1,77 285 11,61 rah 087 102 4,02 11 043 4 F10 193 7,60 13,2 29,10
250 10" 66 260 292 11,50 203 7,59 45 1,77 st 1406 | 2845 112 102 402 1 043 4 F10 241 940 192 4233
300 127 7 303 a7 13,27 242 053 45 1,77 407 16,02 ERR-] 124 102 402 11 043 A4 F10 282 11,50 325 71,65
350 14" 77 303 368 1448 267 10,51 45 1,77 467 16,39 3.6 1.24 125 482 13 0.51 4 F12 329 12,95 1.2 91,05
400 16" 87 343 400 15,75 308 1217 72 283 525 20,67 33.15 131 125 492 13 0.51 4 F12 378 14,80 &1 134 48
430 18" 106 417 422 16,61 328 12,81 T 2,83 585 23,03 38 1,50 140 551 18 o 4 F14 425 16,73 78 17416
500 20" 132 520 480 18,90 381 14,21 82 323 650 2559 | 4115 1,62 140 5.5 18 0.7 4 F14 475 18,70 128 28218
550 2" 154 6.06 510 20,08 n7 15.63 82 323 715 2815 50,65 199 140 551 18 0.7 4 F14 507 19,96 140 308,65
60D 24" 154 6,08 562 2213 459 18,07 82 323 816 3213 | 5085 f,99 165 6,50 22 0.87 4 F16 573 22 56 188 41447
650 26" 165 6,50 580 22,83 470 1850 2 123 825 3248 | 6335 249 165 6,50 22 0.87 4 F16 606 23,86 215 47399
To0 28" 165 6,50 G248 24.57 520 2047 82 323 B85 B2 63,35 248 165 6,50 22 087 4 F16 674 26,54 252 555,56
750 " 165 6,50 660 2508 564 2.X 9 354 894 3520 6335 245 254 10,00 18 0.7 ] F25 727 28,62 280 639,34
800 " 188 740 672 26,48 591 23.27 82 323 1015 3996 | 6335 249 254 10,00 18 0.71 8 25 T 30,35 368 811,30
800 38" 203 7.8 720 28.35 656 2583 118 65 1115 4390 75 295 254 10,00 18 0.71 B 25 838 33,03 485 | 102615
350 38" 216 8,50 760 2992 630 a7 118 4,65 1185 47,05 5 285 254 10,00 18 o.M [i] FZ5 888 35,00 550 121254
1000 407 216 8.50 800 31,50 721 28,38 142 5,59 1230 48,43 85 335 254 10,00 18 0.7 8 F25 938 36.97 606 1336,00
1100 44" 255 10,04 B26 32,52 LA 30,35 142 550 1404 55,28 a7 373 298 11.73 22 087 ] F3l 1036 40,79 B05 177472
1200 48" 276 10,87 941 s 874 3441 150 591 1511 59,49 107,7 424 295 11,61 2 0,87 8 F30 137 44,76 900 | 198416
1400 56" 279 10,98 1000 38,37 840 3T Mm 175 6,89 1685 66,34 130.9 5,51 356 1402 32 126 8 F35 1351 5319 1158 | 255295
1600 64" 318 12,52 1155 4547 1085 42,72 195 7,68 1930 75,98 160 5,30 356 14,02 32 1,26 ] F35 1548 60,94 1685 | 371478
1800 72" 356 14,02 1200 4724 1170 46,06 195 758 2110 8543 174.5 587 406 1588 3 1.54 8 F40 1703 67,08 2845 | 56312
2000 80" 406 15,98 1363 53 66 1360 53.54 245 %65 215 9232 199 783 406 1598 39 154 ] F40 1938 76.30 4000 | 881848

Fitment Of Actuators:

The HMP™ 12A PN10 / 16 Concentric Wafer Type Butterfly Valves have an $05211 mounting flange svitable to directly fit any type of electric, pneumatic or hydraulic

actuator.

Design Standards:

The HMP™ _12A PN10 / 16 Concentric Wafer Type Butterfly Valves are designed in accordance with various international standards as set out below:

ANSI B16.34
API 609
IS0 5208

Multi-standard alignment holes suitable for various standard of flanges, allowing the valve to be fit between the following flange standards:
ANSI B16.1 Class 125
ANSI B16.5 Class 150
BS 10/ AS2129 Table D and E
BS 4504 / D.L.N. T10 and T16
EN1092 PN10 and PN16
JIS B2239 5K and 10K

SANS 1123 T1000 and T1600
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HMP™ 12B PN10/ 16 Concentric Wafer Type Butterfly Valves
with coated discs

Overview:

The HMP™ _12B PN10 / 16 Concentric Wafer Type Butterfly Valves with coated discs are widely used in low pressure applications below 1.6 MPa such as water treatment,
water distribution, mining, food and beverage, pulp and paper, chemical, and power plants. With it's EDPM cartridge type seat (rubber liner) and streamlined disc, not a
lot of force is needed for the closing of the valve. The main benefits of using the HMP™ _12B PN16 Wafer Type Butterfly Valve is that it is very cost effective, small, easy to
install, dirt are scaped from seat during closing operation and no gaskets are required to seal flange connections.

DN50/ 2" to DN60O / 24";

Lever Operated Gearbox Opernted
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HMP™ 12B PN10/ 16 Concentric Wafer Type Butterfly Valves
with coated discs

Features:

Media: Potable woter, service woter, wastewater, seawater, HVAC, Air, Vapour, food, pharmaceutical, oils, acid and Alkalis.
Temperature range: -37 °C to + 150 °C/ 35 °F to + 302 °F (depending on pressure, medium and material).

Diometer nominal: DN50 — DN2000 / 2" - 80"
Operating pressure: 1.6Mpa / 232 psi for DN50-DN600 / 2-24", TMpa / 145 psi for DN350-DN2000 / 14"-80".
Operation: Hand lever, gearbox, pneumatic actuator, electric actuator or hydraulic actuator.
Mounting flange design: 1505211

Safety feature: Stem anti-blowout design.
Connection: Wafer, lug design enables the valve to be installed between various flunge standards and no gaskets are required to seal flange connections.

Materials 0f Construction:

No Part name Specification Specification - Optional
1 Body Cast Iron Ductile iron Aluminium Carbon steel
2 Disc Ductile iron - Plated Ductile iron - Nylon Ductile iron - PTFE Carbon steel - Plated  |Corban steel - Nylon  |Carbon steel - PTFE Alumimium bronze
3 Shaft S5410 55 304 88 316 Maneal
4 Bush Lubricated bronze PTFE |Fibreglass backed PTFH]
5 Key Key stesl
6 0-Ring Nitrite (Buna)
9 Lever Cast Iron
10 Gearbox housing Cast Iron
12 Handwheel Cast Iron
13 Seat EDPM Bona-N PTFE Neoprene NBR Hypalon VITON
Seat temperature rating ( C) -25TCt3 T S3TCT121T 10Tl 150T JCWw9T 12Tt 82T -18CW01357T 23C 130T
Seat temperature rating ( F) 13Flo203F 35Fto 250 F 14FW302F 19F 0199 F 10Fto180F O0Fto 275 F 9Fto302F
)
- -~ + ~
b N
4 i ! \
./ llr E:: | \11
: \ g \ E : I
7 .l /
N\ /
m| ~ A | Fa
Z o !
i b ]
DN50-DN300 DN350-DN600 DN700-DN2000
Maximum Torque Requirement:
Valve Size PN10 145 psi PN18 232 psi Valve Size PN10 145 psi PN16 232 psi
(ON) (inch) (N.m) (fi.If) (N.m) (ftiof (ON) {inch) (N.m) (fi.1Eif) (N.m} {ftibf)
50 . 85 70 127 94 250 10" 164 1210 262 1932
85 212" 12 89 15 114 300 | 203 148.7 264 194.7
B0 3" 16 118 21 185 350 14" 232 1711 562 4145
100 4" 23 17,0 30 221 400 16" 622 458 8 870 6417
125 " 4 30,2 53 39,1 450 16" 829 6114 1161 856,23
150 6" 53 381 59 435 500 20" 1036 7641 1451 10702
200 8" 68 50,2 100 738 600 24" 1314 9692 1840 1357 1
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with coated discs

Dimensions:
i ; PCD (@)of Mounting flange hole diameter :
Valve Size Face to face (L) cefr::leg::l,':;;‘ ::t:;: :;} tzoppo?::gn:t I{::; DI;: d{;tsﬂr;;[ D‘::; ;te{;;.ﬂ mour{lti Lg (d}, rlumhger ulinles & 180 5211 ;::‘{Zt:rﬁ] Mass
flange (F) flange type (flg type)

(DN) | (inch) | (mm) | (inch) | (mm) | (inch) | (mm) | (inch) | (mm) | {inch) | (mm) | (inch) | (mm) | (inch) | (mm) | {inch) | (mm) | (inch) | hole noffig type] (mm) | (inch) | (kg) | (lbs)
50 s 42 165 161 6,34 80 315 32 126 120 472 | 126 | 050 70 2,76 8 0,35 4 FO7 &) 122 25 551
65 | 21/2"] 45 1.77 175 | 6,89 89 3,50 32 1,26 136 535 | 126 | 050 70 2,16 9 0,35 4 FO7 45 107 32 7,05
80 3" 45 1,77 181 713 95 3,74 32 1,26 160 6,30 126 | 050 0 2,76 9 0.35 4 FO7 f4 252 36 7,94
100 4" 52 2,05 200 7.87 114 4,49 32 1,26 185 728 | 1577 | 082 70 2,76 9 0,35 4 FO7 9 3,58 46 | 1014
125 5 55 217 213 8,39 127 5,00 32 126 | 215 846 | 1892 | 0.74 70 2,76 4 (1,35 4 FO7 110 | 433 7 1543
150 6" 56 220 226 | 890 139 547 32 126 | 238 937 | 1892 ] 074 70 2,76 9 0,35 4 FO7 146 | 575 78 17,20
200 B" 61 240 260 | 1024 ] 175 6,89 45 177 | 295 | 1161 ] 221 0.87 102 4.02 " (.43 4 F10 193 | 760 | 132 | 2810
250 10" 66 2,60 202 | 1150 | 208 7.99 45 177 | 357 | 1406 | 2845 | 112 102 4,02 1 043 4 F10 241 949 | 192 | 4233
300 12" 77 3,03 37 | 1327 | 242 9,53 45 177 | 407 | 1602 ] 316 | 1.24 102 402 1 0,43 1 F10 292 | 1150 | 325 | 71,65
350 14" 77 3,03 368 | 1448 ] 267 | 1051 45 177 | 467 | 1839 | 316 | 1,24 125 4,92 13 0,51 4 F12 329 | 1295 | 413 | 9105
400 16" a7 343 400 | 1575 ] 309 | 1217 72 283 | 525 | 2067 | 3BA5S | 1.3 125 492 13 0.51 4 F12 376 | 1480 | 61 | 13448
450 18" 106 4,17 422 | 1661 ] 328 | 12931 72 283 | 585 | 2303 | 38 1,50 140 5,51 18 0.1 4 F14 425 | 16,73 79 | 17418
500 20" 132 5,20 480 | 1890 | 361 14,21 B2 323 | 650 | 2559 | 4115 ] 162 140 5,51 18 0.1 4 F14 475 | 1870 | 128 | 28219
550 22" 154 6,06 510 | 2008 ] 397 | 1563 | 82 323 | M5 | 2815 | 5065 | 199 140 5.51 18 0.71 4 F14 507 | 1996 | 140 | 30865
600 24" 154 6,06 562 | 2213 | 459 | 18,07 B2 323 | 816 | 3213 | 5065 | 1,99 165 6.50 22 0,87 4 F16 573 | 2256 | 188 | 41447
650 26" 165 6,50 580 | 2283 | 470 | 1850 | 82 323 | 825 | 3248 | 6335 | 249 165 6,50 22 0,87 4 F16 606 | 2386 | 215 |47399
700 28" 165 6,50 624 | 2457 | 520 | 2047 82 323 | 895 | 3524 | 6335 ] 249 165 6.50 22 0.87 4 F16 674 | 2654 | 252 | 55556
750 30" 165 6,50 BB0 | 2598 | 564 | 2220 90 354 | 894 | 3520 | 6335 | 249 | 254 | 1000 18 0.7 il F25 727 | 2862 | 290 | 63934
800 32" 188 740 672 | 2646 | 591 | 327 | 82 323 | 1015 | 3996 | 6335 | 249 | 254 | 1000 18 0,71 i F25 771 | 3035 | 368 | 61130
900 36" 203 799 720 | 2835 | 656 | 2583 | 118 | 465 | 1115 | 4390 75 2895 | 254 | 1000 18 0.1 B F25 839 | 3303 | 465 |102515
950 38" 216 8,50 760 | 2992 | 690 | 2747 ] 118 | 465 | 1195 | 4705 | 75 295 | 254 | 10,00 18 0.7 i F25 880 | 3500 | 550 |121254
1000 | 40" 216 8,50 800 § 350 ) 721 | 2839 | 142 550 | 1230 | 4843 | B85 335 | 254 | 10.00 18 0.71 B F25 939 | 3697 | 606 |1336.,00
1100 | 44" 206 | 1004 ]| 826 | 3252 ) 771 | 3035 | 142 950 | 1404 | 5528 | 047 | 373 | 298 | A3 | 2 0.87 i F30 | 1036 | 4079 | 805 |1774.72
1200 | 48" 276 | 1087 ] 941 | 3705] 874 | 3441 | 150 5091 | 1511 | 5949 | 1077 | 424 | 295 | 1161 2 0,87 8 F30 | 1137 | 4476 | 900 [1984.16
1400 | 56" 279 | 1088 ] 1000 | 3937 ) 940 | 37.01 | 175 6,89 | 1685 | 6634 | 1399 | 551 356 | 1402 3R 1,26 8 F35 | 1351 | 5319 | 1158 255295
1600 | 64" 318 | 1252 | 1155 | 4547 | 1085 | 4272 | 195 768 | 1930 | 7598 | 160 630 | 356 | 1402 | 32 1,26 B F35 | 1548 | 60,94 | 1685 |3714,78
1800 | 72" 356 | 1402 | 1200 | 4724 | 1170 | 4606 | 195 768 | 2170 | 8543 | 1745 | 687 | 406 | 1598 | 39 1,54 il F40 | 1703 | 67,05 | 2645 |5831,22
2000 | B0 406 | 1598 | 1363 | 5366 | 1360 | 5354 | 245 065 | 2345 | 9232 | 198 783 | 406 | 1598 | 3¢ 1,54 i F40 | 1938 | 76,30 | 4000 |B818 48

Fitment Of Actuators:

The HMP™ _12B PN10 / 16 Concentric Wafer Type Butterfly Valves have an S05211 mounting flange suitable to directly fit any type of electric, pneumatic or hydraulic

actuator.

Design Standards:

The HMP™ _12B PN10 / 16 Concentric Wafer Type Butterfly Valves are designed in accordance with various international standards os set out below:

ANSI B16.54

API 609

IS0 5208

Multi-standard alignment holes svitable for various standard of flanges allowing the valve to be fit between the following flange standards:
ANSI B16.1 Class 125
ANSI B16.5 Class 150

BS 10/ AS2129 Table D and E
BS 4504 / D.L.N. T10 and T16
EN1092 PN10 and PN16

JIS B2239 5K and 10K

SANS 1123 T1000 and T1600
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HMP™ TE Taper Pipe Coupling

Overview:

The HMP™ TE Taper pipe coupling is a high pressure pipe coupling, designed s an
easy method of joining pipes. Also commonly termed quick couplings for steel pipes,
the HMP™ TE couplings ore used in high pressure piping systems. It speeds up
installation time drasticolly when compared to flanges. The HMP™ TE waos
re-engineered by the Hydromine Projects International to be interchangeable with
the original Anglo American / TE taper pipe coupling.

Using the HMP™ _TE coupling will result in lower total capital expenditure due to the
fact that it has o lower procurement cost, more pipes can be looded per truck or rail
carriage load, it takes less space when stored and most importantly, there will be a
saving on labour s installation is quicker and easier than flanges. It can be installed
in vertical mine shafts, inclines or horizontally. The HMP™ TE coupling can be used
in pipe lines carrying liquids or abrasive material and is perfect for mining backfill
pipes. The HMP™ U-Coupling is newer technology and more cost effective than the
HMP™ TE coupling.

The HMP™ _TE pipe coupling can be installed in a system where pipes hang on chains, parrot swings or are U-Bolted down onto pipe supports. Pipes should be anchored
before and after every change of direction. The full range of HMP™ valves, expansion joints and energy dissipator can be manufactured with HMP™ TE coupling end
connections.

Bolt Torque Settings:

Bolt Torque Figures Equivalent ANSI Flanges
Pipe sizes Pressure rating Bolts sizes Bolt torque Bolts sizes
Unit (Mpa) (Psi) (metric) {imperial) (Nm) ftlb Nombon St bt {metric) (imperial) oo ¢ Bl
DN50 / 2" 25 3626 M1é 58" 210 154.89 2 M24 1" i
DNgo / 3" 25 3626 M16 5/8" 210 154.89 2 M30 11/4 8
DN10D/ 4" 15 5626 M16 5/8" 210 154.89 2 M33 11/4 8
DN150 / 6" 15 3626 M20 54 425 313.46 2 M36 11/2" 12
DN200 / 8" il 3626 M24 1 730 538.42 2 Maz 134" 12
Materials Of Construction:
Part Nome Material Specification
Clamps Casting - BS3100 Grade A2
Hubs # 1 Carbon steel
Hubs # 2 ASTM A105
Bolts Grade 8.8, Hot dipped galvanized
Seals # 1 0-Ring - nitrile {Buna)
Seals # 2 0-Ring - polyurethane

Design & Manufacturing Standards:

The HMP™ TE Hydraulic coupling are designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.3

ANSI B16.34

ANSI N278.1

ANSI B16.57

Available sizes: DN50 / 2" to DN200 / 8"
Pressure rating: up to 25MPa / 3 626 Psi
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HMP™ TE Taper Pipe Coupling

Parts:
Plain ended butt welded Grooved butt welded hub, Locating ring & Hubs, 0-Ring and locating 1 % half clamp assembled with
hub, welded to pipe welded to pipe 0-Ring (seal) ring assembled hubs, 0-Ring and locating ring
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HMP™ U-Coupling (Taper Pipe Coupling)

Overview:

The HMP™ U-Coupling is a high pressure pipe coupling designed os an easy method
of joining pipes. Sometimes referred to os o quick couplings for steel pipes, the
U-Couplings are used in medium to high pressure piping systems. It speeds up
installation time drostically when compared to flanges. Using the HMP™ U-Coupling
will result in lower capital expenditure, due to the fact that it is has a lower procure-
ment cost, more pipes can be loaded per truck or rail carriage load, it tokes less space
when stored and most importantly, there will be a saving on lobour, as installation is
quicker and easier than flanges. It can be installed in vertical mine shafts, inclines or
horizontally. The HMP™ U-Coupling cun be used in pipe lines carrying liquids or
abrasive material and is perfect for mining backfill pipes.

The HMP™ U-Coupling can be installed in o system where pipes hang on chains,
parrot swings or are U-Bolted down onto pipe supports. Pipes shoul be anchored
before and after every change of direction. The full range of HMP™ valves, expansion
joints and energy dissipator can be manufactured with U-Coupling end connections.

There are two types of HMP™ U-Coupling the first type is the "A" type which has two identical hubs. The "A" type can be vsed with o UHMWPE or PTFE compression seal.
The "A" type does not require the use of an alignment ring as the seal aligns the pipe. Furthermore, the "A" is sexless which makes installation easier, especially on valves
or pipe fitting. The second type, type "B" effects a seal using a nitrile or polyurethane 0-ring. The "B" types hubs are slightly different, one side of the hub is grooved to
accomodate the seal and the other hub has o flat surface which compresses the seal into the groove. It requires an alignment ring to ensure correct hub alignment. Care
needs to be taken when installation is done as long length of pipes cannot be turned around in narrow spaces and underground tunnels.

Bolt Torque Settings:

| Bolt Torque Figures Equivalent ANSI Flanges
Pipe sizes Pressure rating Bolls sizes Bolt torque Bolts sizes

Unit (Mpa) (Psi) (metric) (imperial) (Am) b Number of bolts (metrid (imperial) Number of bolts
Iﬂllsll 1z 75 3626 M10 716" 50 36.68 2 M24 1" 8
[!Il!-ll,r‘ by 25 3626 M12 1/2" 85 62.69 2 M30 114 8
[nmw L 25 3626 M16 58" 210 154.89 ? M33 11/4" 8
IIJIH 50/ 6" 25 5626 Mi16 58" 210 154.89 4 M36 11/2" 12
IDHI 50/ 6" 16 2320 Mz0 3 425 513.46 2 M30 11/4 12
|8H!IIO)‘ 8" 25 3626 M20 34 425 313.46 4 M42 134" 12
{DN200 / 8° 16 2320 M24 1" 730 530.42 2 M36 11/2° 12
[Dl! 50/ 10 25 3626 M30 11/4 1440 1062.09 4 M48 2 12
[nnzso; 10" 16 2320 M20 3 425 313.46 4 M36 11/2 16
|DII2 50/10° 10 1450 M24 L i 750 538.42 2 M33 11/4 16
|nmu; 12 25 3626 M30 114 1440 1062.09 4 M48 2 16
Iﬂi.’rﬂﬂ! 12° 16 2520 Mz0 34" 425 313.46 4 M36 11/2" 20
Imno;‘ 12 10 1450 M20 34 425 31346 4 M33 11/4" 20
ID]ISEU IALS 25 3626 M36 112" 1885 1390,30 4 M56 214 16
Mmao AL 16 2320 M20 3 425 31346 4 M39 13/4" 20
IDHI 50/ 14" 10 1450 M20 34" 425 31346 4 M36 11/2" 20
lamu /16" 16 2520 M24 L 730 538.42 4 M42 13/4" 20
IBMIIU;‘ 16" 10 1450 M20 34" 425 313.46 4 M39 13/4" 20
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HMP™ U-Coupling (Taper Pipe Coupling)

Parts "A” Type:

O

Butt welled hubs Compression seal Butt welled hubs & Clamp set 1 x half clamp with
compression seal hubs ossembled
Parts “B” Type:
Plain ended butt welded Grooved butt welded hub, Locating ring & Hubs, 0-Ring and locating ring 1 x half clamp assembled with hubs,
hub, welded to pipe welded to pipe 0-Ring (seal) assembled 0-Ring and locating ring
Design & Manufacturing Standards: Materials Of Construction:
The HMP™ Hydraulic coupling are designed in accordance with various international | Part Name ' “Moterial Specification
standards as set out below: {Clamps |Casting - BS3100 Grade A2
ASME Boilers and pressure vessels design code {Hubs # 1 |Hollow bar - ST-52
ANSI B16.3 {Hubs # 2 [ ASTM A105
ANSI B16.34 | Bolts | Grode 8.8, Hot dipped golvonized
ANSI N278.1 |Seals # 1 |UHMWPE
ANSI B16.37 {Seals # 2 | PTFE
|Seals # 3 ?D-I_iing - nitrile (Buna)
Available sizes: DN50 / 2" to DN500 / 16" |Seals # 4 10-Ring - polyurethane

Pressure rating: up to 25MPa / 3 626 Psi
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HMP™ Range of Hydraulic Pipe Couplings

Overview:

The HMP™ Hydraulic coupling is designed as an easy method of joining plain ended pipes in a
vertical shaft. The coupling ollows for expansion and contraction. It eliminate the expensive
welding process, saves space and drastically reduces installation time.

The HMP™ Hydraulic coupling can only be installed in o system where each pipe is supported.
The top and bottom pipes in the shaft must be properly anchored. The coupling allows for expan-
sion and contraction and no other expansion joints will be required. All pipe ends must be
properly prepared for the installation and must be free of scratches, dents or any domage. If the
pipe ends are well prepared, and the coupling is installed as per the installation procedure, the
chances of leaks are drastically reduced.

Designed Gap:

There should be a gap hetween the pipes when they are installed in the shaft. This gap will allow
for expansion, contraction of the pipe and the centre bolts / pins of the HMP™ Hydraulic
coupling. In most cases the design gap will be 25mm / 0,98". The design gap must be calculated
and specified by the engineer, who is in charge of the design of the entire piping system.

Should the design gap be greater than 25mm / 0,98", the face to face of the coupling will be
greater than in the specified table below.

Materials 0f Construction:

Part Name Material Specification |
Body - #1 |Pipe - ASTM A106 Grade B |
Body - #2 Hollow bar - ST-52 |
Body - #3 Casting - BS3100 Grode A2 |
Flanges - #1 ASTM A105 |
Flanges - #2 Carbon steel |
_Cen@re I_Jpl_is ,f_pins 1316 §/Steel j
Dowty washer 304 §/Steel / Nitrile |
Senls Polyurethane "
Bolts Hex Grade 8.8, Hot dipped galvanizing ]
Dimensions:
| | Inner bolt dimensions Outer bolt dimensions
|Pipe sizes Face to Face ~ Outside diameter Face to Face | Outside diameter
Unit (mm) {inch) (mm) ] (inch) [ (mm) (inch) (mm) (inch)
DN50 / 2" @ | re9 | ws | sm | w0 | 709 | w0 | 709 |
DN8o / 3" 190 7.48 175 | 6.89 : 190 7.48 190 748
DN100 / 4" 200 1.87 200 | 1.67 200 1.87 250 9.06
]DHlSﬂI&' 200 1.87 260 | 10.24 | 200 7.87 | 274 10.79
DN200/ 8* | 220 8.66 0 | 120 | 20 g66 | 35 13.98
]DH!EO;’ 10" 220 8.66 360 1417 I 220 B.66 410 16.14
]DHSUM’ 12" 250 9.84 420 ' 16.54 I 250 9.84 465 18.31
|DN350 / 14" 250 9.84 450 [ wn | 250 9.84 480 18.90
{DN400 / 16" 260 9.84 ] 500 | 19.69 | 250 9.84 575 22.64
JD'MS'II}' 18" 250 9.84 565 | 22.24 | 250 9.84 645 25.39
(DN500 / 20" 300 1181 60 | 2480 | 300 e | 740 29.13
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HMP™ Range of Hydraulic Pipe Couplings

Bolt Dimensions And Torque Settings:

Pipe sizes Bolts sizes Bolt torque Centre bolt sizes

Unit (metric) (imperial) (Nm) ftlb

DN5O0 /2 Mi2 172 85 62.69 3aM12 Ix12
DNgO /3" M12 1/2" 85 62.69 3xM12 312
DN100/ 4" M16 5/8" 210 154.89 3aM12 3r1/2
DN150/ 6" M16 5/8" 210 154.89 JaM16 Jx5/8"
DN200/ 8" M16 5/8" 710 154.89 TaMi6 315/8"
DN250/ 10" M16 5/8" 210 154.89 FxMi6 3 x5/8"
DN300/12° mz0 iy 475 513.46 TaMig 51 5/8"
DN350 / 14° M20 LIS 425 313.46 4xMi6 45 5/8"
DN400/ 16" M20 3 425 31344 4y M20 4x3/4"
DN450/ 18" Mz4 b 730 538.42 4xM20 Ax 34
DNs0O / 207 Mz4 by 730 538.42 6 x M20 6 x 3/4"

Design & Manufacturing Standards:

The HMP™ Hydraulic coupling are designed in accordance with various international standards os set out below:

ASME Boilers and pressure vessels design code

ANSI B16.3

ANSI B16.34
ANSI N278.1
ANSI B16.57

Availoble sizes: DN50 / 2" to DN500 / 16"
Pressure rating: up to 25MPa / 3 626 Psi
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LFC™ 1B Electrically Actvated Isolation Valve

Overview:

The LFC™ 1B Electrically actuated Isolating valves were designed to be energy efficient with o
low flow co-efficient (Cv), simple and easy to operate.

Due to the hydraulically balanced design and low torque requirements the valve requires a rela-
tively small electrical actuator with no external gearbox. This feature saves copital and long-term
maintenance costs. Any make of electrical actuator can be fitted on the LFC™ _1B electrically
uctuated isolation valve. The LFC™ 1B electrically actuated isolation valves are generally used
in pump discharge control, PLC regulated control or any other automated applications.

Low Operating Torque:

The LFC™ 1B Electrically actuated isolating valve is hydrostatically balanced to enable easy
opening and closing at any pressure and differential conditions. It does not require the use of a
gearbox or a by-pass valve to balance pressure between the inlet and outlet. The differential
pressures do not affect the operating torque which results in a relatively flat torque curve
allowing for the fitment of smaller actuators.

Cv Value & Energy Effeciency Reduced Operating Costs):

One of the primary costs after the initial capital outlay is running costs, especially in a pump station. A valve's Cv refers to the number of US gallons of water per minute
at 60F that will flow through a valve with o pressure drop of one psi and is indirectly proportional to the amount of energy consumed to drive water through the valve. Cv
should therefore be factored into the running cost of the system os it directly offects pumping cost and energy expense incurred to achieve the pumping volume require-
ments. Volves with better Cv values offer quontifioble energy savings over time.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with a low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 - 14 pH.

Simplicity:

The LFC™ 1B valve is designed to minimize wearing parts and in effect only has one moving part called the plug. The plug is a piston that is engineered to be balanced.
The balonced plug uses the inline fluid pressure to remove the influence of differential pressure on operating torque. As such, the valve operating torque is the torque
required to overcome the sum of the friction forces generated between the valve seals and the sleeve plus the weight of the plug (depending on the installation configura-

tion). This torque requirement is not affected by inline pressure variants and as such makes the balanced valves extremely good for actuation applications as well os for
isolation valves where manual operation is required. Removal of gearboxes reduces maintenance requirements and improves troubleshooting times.

Low Maintenance Requirement:

All the moving paorts of the LFC™ 1B Electrically actuated manual isolation valves are manufactured from stainless steel which increases relinbility and durability.
The LFC™ _1B Electrically actunted manval isolation valve requires minimal mointenance, the majority of which, can be conducted with the valve remaining in situ.
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LFC™ 1B Electrically Actuated Isolation Valve

Materials Of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body - DN50 ta DN100 Casting - 431 S/Steel Unit #600 #900 #1500
Body - DN150 to DN400 Casting - BS3100 Gr. A2 {mm) {Inch) (mm) (Inch) (mm) (Inch)
Body seat - #1 431 S/Steel DN50 /2" 202 11.50 368 14.49 368 14.49
Body seat - #2 [ |DNBO /3" 356 14.02 381 15.00 470 185
Body seat- #3 F12 DN100/ 4" 432 17.01 457 17.99 546 21.50
Flanges ASTM A105 DN150/ 6" 559 22.01 610 24.02 705 27.76
Plug 431 Sisteel |DN200 / 8" 660 25.98 737 20.02 832 3276
Plug Seat - #1 UHMWPE DN250/ 10" 787 30.98 838 32.99 991 39.02
Plug Seat holder - #1 431 or 304 $/Steel DN300/ 12" 838 32.99 965 37.99 1130 44,49
Plug Seat - #2 431 S/Steal
Seal clamp 431 or 304 S/Steel
Sleeve - DN150 to DN400 431 or 304 S/Steel
Top cover Carbon steel
Spindle 431 S/Steel
Bush holder Carbon steel
Tripod rods Carbon steel
Plug Seals Polyurethane
Shaft Seal Polyurethane
[Wiper Seal Polyurethane
O-Rings Nitrile (Buna)
Flow Rates:
Flow (€/sec) 5 10 25 35 50 100 150 200 250 300
5 DN50 17 81
£t DNE0 5 35 a0
é"‘ DN100 15 30 45 98
o DN150 25 6.5 15 57
& DN200 2.5 14 42 76
2 DN250 i 17 27 46 65
o DN300
Flow US gallon/ min 79.25 158.50 396.26 554.76 792.52 1585.03 2377.55 3170.06 3962.58 4755.09
= 2" 247 1175
% 3" 0.73 5.08 13.05
o 4" 0.22 4.35 6.53 14.21
= 6" 0.36 0.94 2.18 8.27
E 8" 0.36 2.03 6.09 11.02
@ 10" 102 247 3.92 6.67 943
a 12"

Design & Manutfacturing Standards:

The The LFC™ _1B electrically actuated valve has been designed in accordance with various international standards os set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3
ANSIB16.34  ANSI B16.37
ANSI B16.5 ANSI N278.1

Available sizes: DN50 /2" to DN400 / 16"
Pressure rating: up to 25MPa / 3 626 psi
Face to face dimensions: ANSI B16.10 or other, minimum #4600

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Coupling, HMP™ -TE tapered
couplings and other as per clients requirement.
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LFC™ 1B Excess Flow Shutdown Valves

Overview:

The LFC™ 1B Excess flow shutdown valve is designed to shut down the flow of water in a piping
system when an incident such os a pipe burst, or pipe break occurs. In most water piping
systems, an instantoneous shutdown operation can cause o water hammer thot could result in
serious damage to the piping system. In such a case, water will also continuously run out of the
system until it is manually isolated for the problem to be attended to, and as o result a very
high volume of water can get wasted. It is often not considered that the high volume of water
wastage can substantially increase the cost of operating s well,

In such a case, the flow of water is required to be managed in a controlled manner by the use
of o control valve that can gradually close off and reduce the flow of the water. Should there be
o valve in the system that can automatically sense the pipe burst or break and shut down auto-
matically such as the LFC™ _1B Excess flow shutdown valve, the risks will be mitigoted and the
wostage of water can be controlled, which will eventually result in substantial cost savings.

The LFC™ 1B Excess flow shutdown valve works on a very similar principal as a fuse in an elec-
trical circuit, however, o fuse is designed to stop the flow of current instantaneously when the
draw exceeds the maximum fuse rating, whereas the LFC™ 1B Excess flow shutdown valve is
designed to shut down in o grodual and controlled manner,

The valve is designed to execute this type of operation automatically, and it will start to close off when the desired set-flow (pre-set has been reached, thereby giding in
preventing o woter hammer that could cause domage to the piping system from occurring.

The LFC™ _1B Excess flow shutdown valve is designed to present a robust, simple and cost-effective solution to fluid hondling issves in any industrial sector, off up to 25
MPa /3 626 psi.

Design Features:

At the core, the LFC™ 1B range of Excess flow shutdown valves are designed with simplicity in mind. It has one only moving part called the plug assembly, which in effect
minimizes the wear and tear of the valve, therehy increasing the valve’s overall life span.

The plug ossembly is o piston that is engineered to be unbalanced, and vses the valve’s inline fluid pressure to control the differential pressures that influences it's operat-
ing torque. As such, the valve’s operating torque induced by the plug assembly is all that is required to overcome the sum of all counter frictional forces generated by the
valve’s seals, sleeve, cylinder, and the weight of the plug assembly (depending on the installation configuration).

Under normal conditions, the downstream hydraulic pressure below the plug assembly keeps the valve in the open position vio o primary hose arrangement. A secondary
hose arrangement is used to feed o hydraulic pressure to the top of the plug assembly; however, the valve will remain open due to the reduced counteracting surface area
on top of the plug assembly. The downstream pressure that keeps the valve open gets reduced with the help of the V-port assembly, and only when there is an actual instance
of excess flow that takes place, the secondary hose arrangement that feeds the hydraulic pressure to the top of the plug assembly will start to exert o force that moves the
plug assembly into the closed position.

As a safety feature, the LFC™ 1B range of Excess flow shutdown valves are design to remain closed when it shuts down and cannot open by itself. When the hydraulic force
from the downstream side of the valve that acts below the plug assembly starts to become greater than the hydraulic force from the upstream side of the valve that keeps
it closed, only then will the plug nssembly start moving to the open position once again.

Alternatively, a 3-way L-Port ball valve can be installed to manually override the excess flow shutdown valve. A qualified operator will be required to manually execute this
operation, once the necessary maintenance has been done. When the valve is fully closed, it will remain closed and will not open by itself. The upstream pressure which
causes the valve to remain closed can be released by simply opening the 3-way valve (changing the lever position) to vent the fluid that is contained in the valves closing
chamber. By closing off the upstream pressure with the 3-way valve and venting the valve’s closing chamber, the valve will start to gradually reopen again in o controlled
manner. The opening speed of the valve can be controlled with an external variable orifice (needle valve).

A bypass system designed to fill the piping system can also be installed to prevent water hammer and pipe shocking, especially in large bore piping systems. If a bypass

system is used, the excess flow shutdown valve will only start opening when the downstream piping is close to reaching the fully charged line pressure. It is recommended
to install an oir release/vacuum break valve in the piping system after the excess flow shutdown valve, to release the nir from the system while it is filling.
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LFC™ 1B Excess Flow Shutdown Valves
Dealing With Cavitation:

In most water reticulation and piping applications, most valves will always experience cavitation at the initial opening and final closing stages. The LFC™ 1B Excess flow
shutdown valve has been designed to reduce the effects of cavitation on the seating areas by the use of o specially designed V-port device which work in conjunction with
the Plug ossembly. The Images below shows various open positions of the LFC™ _1B Excess flow shutdown valve’s V-port arrangement. This is shown ot incremental percent-
ages for illustration purposes.

(1). 100% Open (2). 75% Open (3). 50% Open (4). 30% Open (5). 15% Open (6). 5% Open (7). Closed
Position Position Position Position Position Position Position

Figure 1: V-Port Open Positions At Incremental Percentages

Figure 1: 100% Open Position.

This illustration shows the Plug assembly in a 100% open position. Now, it can clearly be seen that the V-port is fully open, and the flow path is only slightly restricted. At
this point, the flow is at its full demanded flow rate, and the V-port has little to no function. During a pipe burst or pipe break, the sightly restricted flow path will generate
a pressure drop that is sufficient enough for the excess flow shutdown valve to sense a differential pressure and start shutting down. The flow direction is from inside the
body seat and V-Port to the outside diameter of the V-Port.

Figure 2: 75% Open Position.
This illustration shows the Plug ussembly in a 75% open position. It can clearly be seen that the V-port is almost fully open, and the flow path is still slightly reduced. After
a pipe burst or break has occurred, the LFC™ _1B Excess flow shutdown valve will start to close off in a controlled manner and reduce the flow in a linear pattern os it closes.

Figure 3: 50% Open Position.
This illustration shows the Plug assembly in 0 50% open position. It can clearly be seen that the V-port is nearly half open, while the flow path is still reduced.

Figure 4: 30% Open Position.

This illustration shows the Plug assembly in a 30% open position. It can clearly be seen that the V-port creates a smaller orifice area, and the flow path is getting reduced.
From this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during a low flow condition, which allows cavitation to take place on the non-critical components of the valve.

Figure 5: 15% Open Position.

This illustration shows the Plug assembly in a 15% open position. It can be observed that the opening is proportionally reduced as the V-port opening becomes smaller at
this point, the top of the V-port is exposed to o reduced flow path. This reduces cavitation at the low flow conditions.

Figure 6: 5% Open Position.

This illustration shows the Plug assembly in a 5% open position. It can be seen that the opening ot the top of the V-Port just slightly exposed and is very small. This reduces
cavitation at low flow conditions.

Figure 7: Closed Position.
This illustration shows the Plug assembly completely seated aguinst the valve body, in a fully closed position. This indicates that the valve is fully closed.

Operating Method:

The LFC™ 1B range of Excess flow shutdown valves are hydrostatically operated and does not require any external equipment such as sensing devices, controllers,
actuators, or electrical connections to operate. It cun be installed in remote places where there is no access to electricity.

Operating Conditions:

The LFC™ 1B range of valves are designed to operate in systems with relatively clean mediums like water, or other liquids with a low percentage of suspended solids and
chlorides. The valve's operating pH range is hetween 2 - 14 ph.
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LFC™ 1B Excess Flow Shutdown Valves

Flow Rates:

Flow (€/sec) 5 10 25 35 50 100 150 200 250 300
DN50 17 g1
DN80 5 35 o0
g DN100 15 30 45 98
a DN150 25 6,5 15 57
§ DN200 25 14 2 76
27 DN250 7 17 27 46 65
& X DN300
Flow US gallon / min 79.25 158.50 396.26 554,76 792.52 1585,03 2377.55 3170.06 3962.58 4755.09
= = 247 1175
£:5 3" 0.73 508 13.05
& Iy 0.2 135 6.53 14921
‘3 6" 0.36 0.94 218 827
= g 0.36 2 03 B.09 11.02
@ 10" 1.02 247 3.2 6.67 043
& 12"
Dimensions:
Face to face Dimensions: _
Unit #300 #600 #300 #1500
(mm) {inch) (mm) (inch) {mm} {inch) (mm) {inch})
DN50/2" 207 1150 292 1150 368 14.49 368 14.49
DNB0/ 3" 356 14.02 356 14.02 381 15.00 470 18.50
DN100 /4" 432 17.01 432 17.01 457 17.99 546 21.50
DN150 /6" 559 7201 559 2201 610 24.02 705 2116
[DN200 /8" 660 2598 660 26,98 737 29.02 832 32.76
[DN250 /107 787 3098 787 3098 838 32.99 501 39.02
DN300 /12" 838 32.99 538 3299 965 37.99 1130 44 49
DN350 / 14" B8O 35.00 889 3500 1029 40,51 1257 4949
DN400 /16" 991 3902 991 39.02 1130 44 49 1384 5449
Material Specifications: Valve Sizing:

Please consult with a technical expert at Hydromine Projects International for

clarification on correct valve sizing on your specific requirements.

Maintenance Requirements:

The LFC™ 1B range of valves require minimal mointenance, the mojority of

which can be conducted with the valve remaining in situ. All moving parts of

LFC™ 1B Excess flow shutdown valve is manufactured from stainless steel

which increases their reliobility and durability.

Part Description Material Specification
Body 431 S/Steel
Body seat 431 S/Steel
Plug 431/ 304 S/Steel
V-port or Seat holder 431 304 SiSteel
Shaft 431/ 304 S/Steel
Piston 431 /304 S/Steel
Plug seat Polyurethane /| UHMWRPE | 431 S/Steel
Sleeve 304 S/Steel
Cylinder 304 S/Steel
| Cylinder holder Carbon Steel
Cylinder top cover Carbon Steel
Indication rod 431/ 304 S/Steel
Hoses Single braided
Seals Polyurethane
O-Rings Bona N

Design & Manufacturing Standards:

The LFC™ 1B Excess flow shutdown valve is designed in accordance with various International Boiler and Pressure vessel standards, os set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10 ANSI B16.3
ANSI B16.34 ANSI B16.57
ANSI B16.5 ANSI N278 .1

Available sizes: DN50 / 2" to DN400 / 16"
Face to foce dimensions to ANSI B16.10
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1
(IS0 7005-1) DIN, all makes of grooved or ring joint couplings, and various other types, as per client requirements.
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LFC™ 1B Manual Isolation Valves

Overview:

The LFC™ _1B Manual isolation valve is manually operated via o handwheel and mechanical spindle
arrangement. The spindle arrangement also functions os an indication mechanism, and bosed on the
position of the spindle, it can be clearly seen if the valve is in an open or closed position.

The Isolating valve ranges were designed to be energy efficient with o low flow co-efficient (Cv),
simple and easy to operate.

Low Operating Torque:

The LFC™ 1B manual isolation valve is hydrostatically balanced to enable easy opening and closing
ut any pressure and differential conditions. It does not require the use of a gearbox or a by-pass valve
to balance pressure between the inlet and outlet. The differential pressures do not affect the operat-
ing torque which results in a relatively flat torque curve allowing for the fitment of smaller actuators.

Cv Value & Energy Efficiency (Reduced Operating Costs):

One of the primary costs after the initial capital outlay is running costs, especially in o pump station.

A valve's Cv refers to the number of US gallons of water per minute at 60F that will flow through a valve with o pressure drop of one psi and is indirectly proportional to the
amount of energy consumed to drive water through the valve. Cv should therefore be factored into the running cost of the system as it directly affects pumping cost and
energy expense incurred to achieve the pumping volume requirements. Valves with better Cv values offer quantifiable energy savings over time.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with o low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 - 14 pH.

Simplicity:

The LFC™ _1B valve is designed to minimize wearing parts and in effect only has one moving part called the plug. The plug is o piston that is engineered to be balanced.
The balanced plug uses the inline fluid pressure to remove the influence of differential pressure on operating torque. As such, the valve operating torque is the torque
required to overcome the sum of the friction forces generated between the valve seals and the sleeve plus the weight of the plug (depending on the installation
configuration). This torque requirement is not affected by inline pressure variants and as such makes the balanced valves extremely good for actuation applications as well
as for isolation valves where manual operation is required. Removal of gearboxes reduces maintenance requirements and improves troubleshooting times.

Flow Rates:

Flow [€/sec) 5 10 25 35 50 100 150 200 250 300
3 DN50 17 81
= DNBO 5 35 1
g DN100 15 30 45 98
8 DN150 25 65 15 57
5 DN200 25 14 42 76
2 DN250 7 17 27 46 65
& DN300
Flow US gallon/ min 79.25 158.50 396.26 554.76 792.52 1585.03 2377.55 3170.06 3962.58 4755.09
= 2" 247 11.75
= 3" 073 5.08 13.05
g 4" 0.22 435 6.53 1421
S 6" 0.36 0.94 218 8.27
= g" 0.36 203 6.09 11.02
3 10" 102 247 397 6.67 943
& 12"
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LFC™ 1B Manual Isolation Valves

Materials Of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body - DN50 to DN100 Casfing - 431 S/ Steel Unit #600 #900 #1500
Body - DN150 to DN400 Casting - BS2100 Gr. A2 (mm) (Inch) (mm) {Inch) (mm) (Inch)
Body seat - #1 431 S/ Steel DN50 /2" 292 11.50 368 1449 368 1449
Body seal - #2 Fé DNB0 /3" 356 14.02 381 15.00 470 185
Body seat - #3 F12 DN100 / 4" 432 17.01 457 17.99 546 21.50
Flanges ASTM A105 DN150/ 6" 559 22.01 610 24.02 705 27.76
Plug 431 S/ Steel DN200 / 8" 660 2598 13f 28,02 832 32.76
F’Iug Seat - #1 UH_MWF‘E DN}SD /10" 787 30.98 B38 3299 93 38.02
Plug Seat holder - #1 431 or 304 S/Steel DN300 /12" 538 32.99 565 37.99 1130 44 .49
Plug Seat - #2 431 S/Steel
Shaft 431 5/Steel
Seal clamp 431 or 304 S/Stesl
(Sleeve - DN150 ko DN4OO 431 or 304 SiSteel
Top cover Carbon steel
Spindie 431 S/Sleel
Drive bush LG 2
Bush holder Carbon steal
Bearing housing 431 or 304 S/Slesl
Bearing housing cover 431 or 304 S/Steel
Bearings Trust bearings
!Tn’pod rods Carbon steel
|Handwhesl Cast iron
[Plug Seals Polyurethane
Shaft Seal Polyurethane
Wiper Seal Polyurethane
10-Rings Mitrile (Buna)

Low Maintenance Requirement:

All the moving parts of the LFC™ 1B manual isolation valves are manufactured from stainless steel which increases reliability and durability. The LFC™ 1B requires
minimal maintenance, the majority of which, can be conducted with the valve remaining in sitv.

The Manual isolation valve has an external bearing housing. The bearings can be greased via the installed grease nipple using a manual or automatic grease pump, while
the valve is in service. Should the bearings get worn or damaged, they can be changed with the valve in an open position only, while the valve is in service.

Design & Manufacture Standards:

The LFC™ _1B manual isolation valve hos been designed in accordance with various international standards as set out helow:
ASME Boilers and pressure vessels design code

ANSI B16.10ANSI B16.3
ANSI B16.34ANSI B16.37
ANSI B16.5 ANSI N278.1

Availoble sizes: DN50 / 2" to DN400 / 16"
Pressure rating: up to 25MPa / 3 626 psi

Face to face dimensions: ANSI B16.10 or other, minimum #4600

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Coupling, HMP™ -TE
tapered couplings and other as per client’s requirement
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LFC™ 1B Nitrogen Surge Relief Valve

Overview:

A surge relief valve is designed to open when o over pressure situation occurs and thereby
prevent excessively high pressures from putting people and equipment at risk.

The LFC™ 1B nitrogen charged surge relief valve hos been developed to present a robust and
simple solution to fluid handling issues in the mining sector.

Simplicity:

The LFC™ 1B nitrogen charged surge relief valve is designed to minimize wearing parts and in
effect only has one moving part colled the plug assembly. The plug ossembly is a piston that is
engineered to be unbalanced. The unbalonced plug ossembly together with the nitrogen
pressure on top of the plug assembly, are designed to use inline fluid pressure to create specific
conditions in the system without the use of an external controller or pilot.

A fixed opening force can be established by fixing the surface area ratio exposed to the upstream
pressure and the nitrogen pressure combined. Upstream pressure (Pu) would act to open the
valve. As the Pu increases, the opening force increases proportionally causing the nitrogen to
compress and the valve to open. If Pu is reduced, the valve will close proportionally in an effort
to maintain its hydravlic ratio and nitrogen force combined.

Materials Of Construction:

Part Name Material Specification
Body - DN50 to DN100 Casting - 431 8/ Steel
Body - DN150 to DN400 Casting - BS3100 Grade A2

Body seat 431 S/ Steel

Flanges ASTM A105

Plug 431 S/ Steel

V-Port 431 S/ Steel

Shaft 431 8/ Steel

Piston Carbon steel cladded with 309 S/ Steel or 431 S/ Steel
Plug seat-0to 2.5 MPa Polyurethane

Plug seat - above 2, 5 MPa UHMWPE

Sleeve - DN150 to DN400 431 or 304 S/Steel

Cylinder 431 S/ Steel

Cylinder holder Carbon steel or 431 S/Steel
Seals Polyurethane

O-Rings Nitrile (Buna)

Nitrogen tank Carbon steel

Hose Double braided

Ball valve Carbon steel with zinc coating
Charging valve Carbon steel with zinc coating

Valve Sizing:
Please consult with Hydromine for clarification of correct sizing for your requirements.
Low Maintenance Requirement:

All the moving parts of LFC™ _1B nitrogen surge relief valve are manufactured from stainless steel which increases reliability and durability. The LFC™ _1B requires
minimal maintenance, the mojority of which, can be conducted with the valve remaining in situ.

www.tescaglobal.com



EP

LFC™ 1B Nitrogen Surge Relief Valve

Flow Rates:

HYDROMINE

PROJECTS INTERNATIONAL

Flow (€/sec 5 10 25 35 50 100 150 200 250 300
DN5 17 81
§ DN8 5 35 90
e - DN100 1,5 30 45 58
52 DN150 25 6.5 15 57
8= DN200 25 14 42 76
& DN250 7 17 27 46 65
DN300
Flow US gallon / min 79.25 158.50 396.26 554.76 792.52 1585.03 237755 3170.06 3962.58 4755.09
= P 247 11.75
& > 073 508 1305
° 4" 0.22 4.35 6.53 14.21
3 g" (.36 .84 218 B.27
§ g" 0.36 2.03 6,09 11.02
] 10" 1.02 247 382 687 943
a 12"
Face To Face Dimensions:
Face To Face Dimensions: Height
Unit #300 #600 #9300 #1500 Centre line to Top of valve
(mm) (inch) (mm) {inch) {mm) (inch) (mm) (inch) (mm) {inch)
DN50 / 2" 292 11.50 292 11.50 368 14 .49 368 14.49
DN80 / 3" 356 14.02 356 14.02 381 15.00 470 18.50
DN100/ 4" 432 17.01 432 17.01 457 17.99 546 21.50
DN150/ 6" 559 22.01 559 2201 610 24.02 705 27.76
DN200/ 8" 660 2598 660 2598 737 29.02 832 32.76
DN250/ 10" 787 30.98 787 30.98 838 32.99 991 39.02
DN300 / 12" 838 32.99 838 32.99 965 37 99 1130 44 49
DN350/ 14" 889 35.00 889 35.00 1029 40 51 1257 49 49
DN400 / 16" 991 39.02 991 3902 1130 44 49 1384 54 49

Design & Manufacturing Standards:

The LFC™ _1B nitrogen surge relief valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3
ANSI B16.34  ANSI B16.37
ANSIB16.5  ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"

Face to face dimensions to ANSI B16.10
Pressure rating: up to 26MPa / 3 626 psi

Availuble end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of groaved or ring joint couplings, HMP™ Coupling, HMP™ -TE tapered

couplings and other as per clients requirement.
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LFC™ 1B Pilot Operated Surge Relief Valve

Overview:

A pilot operated surge relief valve is designed to open when an over pressure

situation occurs and has an easily adjustable set pressure.

The LFC™ 1B pilot operated surge relief valve hus been developed to present
o robust and simple and cost-effective solution to fluid handling issues in any

industrial sector.

Simplicity:

The LFC™ _1B pilot operated surge relief valve is designed to minimize wearing
parts and in effect only has one moving part called the plug assembly. The plug
assembly is o piston that is engineered to be unbalanced. The unbalanced plug
is designed to use inline fluid pressure inside the valve, as well as top of the

plug ossembly, to keep the valve in a closed position.

With the ossistance of an external pilot the pressure on top of the plug assembly can be released and the valve will open up. Upstream pressure (Pu) would act to open the
valve, the pilot releases pressure from the top of the plug assembly. As the Pu increases, the opening force increases proportionally and the pilot will release more pressure.
Due to this a greater volume of water being released from the top of the plug assembly, the valve is forced to move proportionally to a greater open position. This in turn
causes the valve to release more upstream pressure. |f Pu is reduced, the valve will close proportionally in an effort to maintain the set pilot pressure, until normal

conditions are restored.

Materials of Construction:

Part Name

Material Specification

Body - DN50 to DN100

Casting - 431 S/Steel

Body - DN150 to DN400

Casting - BS3100 Grade A2

Body seat 431 S/Steel

|Flanges ASTM A105

Plug 431 5/Stesl

\-Port 431 5/Steel

Shaft 431 S/Steel

Piston 4318/ Steel

Plug seat - 0 to 2.5 MPa Polyurethane

Plug seat - above 2 5 MPa UHMWPE

Cylinder 431 5/Steel

Cylinder holder (Carbon steel or 431 S/Steel
Seals Nitnile (Buna)

O-Rings |Nitrile (Buna)

Pilot 431 5/Steel

Hoses Single braided

Ball valve Carbon steel with zinc coating
Needle valve 316 S/Steel

Strainer 431 S/Steel

Low Maintenance Requirement:

All the moving parts of LFC™ 1B surge relief valve are manufactured from stainless steel which increases reliability and durability. The LFC™ 1B requires minimal
maintenance, the majority of which, can be conducted with the valve remaining in situ.
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LFC™ 1B Pilot Operated Surge Relief Valve

Dimensions:
Face to face Dimensions: Height
- £300 #600 #900 #1500 Centre line to Top of valve
o (mm) (inch) (mm) {inch) (mm} (inch) (mm) (inch) {mm) (inch)
DNS0 / 2" 297 11.50 292 11.50 368 14 49 368 14.49
DN80 / 3" 356 1402 356 1402 381 15.00 370 1850
DN100 /4" 432 17.01 432 17.01 457 17.99 546 2150
DN150 /6" 5588 2201 058 2201 610 24 02 705 2776
DN200 /8" 660 2598 660 2598 737 2902 832 3276
DN250 /10" 787 3098 787 30.98 838 3299 991 39.02
DN300 /12" 838 32,99 838 3299 965 3799 1130 44 49
DN350 /14" 889 35.00 889 35.00 1029 40 51 1257 4949
|DNaoo /16" 991 39.02 991 39.02 1130 44.49 1364 54.49
Flow Rates:
Flow (€/sec) 5 10 25 40 50 100 150 200 250 300
- DN50 17 81
o DN80 5 35 a0
§ DN100 15 30 45 a8
S DN150 25 6,5 15 57
g DN200 25 14 42 76
a DN250 i 17 27 46 65
o DN300
Flow US gallon/ min 79.25 158.50 396.26 634.01 792.52 1585.03 2377 55 3170.06 3962.575 4755.09
= y 247 1175
a 3 0.73 5.08 13.05
g 4" 0.22 4.35 6.53 14.21
Q 6" 0.36 0.94 218 827
5 8" 0.36 2.03 6.09 11.02
8 10" 1.02 247 392 6,67 943
[« 12.--
Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

Design & Manufacturing Standards:

The LFC™ 1B pilot operated surge relief valve has heen designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10 ANSI B16.3

ANSI B16.34  ANSI B16.37

ANSI B16.5 ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to foce dimensions to ANSI B16.10
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Coupling, HMP™ -TE tapered
couplings and other as per clients requirement.
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LFC™ 1B Spring Acting Surge Relief Valve

Overview:

A surge relief valve is designed to open when a over pressure situation occurs and thereby
prevent excessively high pressures from putting people and equipment at risk.

The LFC™ 1B spring acting surge relief valve has been developed to present a robust and simple
solution to fluid hondling issues in the mining sector.

Simplicity:

The LFC™ 1B spring acting surge relief valve is designed to minimize wearing parts and in
effect only has one moving part called the plug assembly. The plug assembly is a piston that is
engineered to be unbalanced. The unbalanced plug ossembly together with a spring are
designed to use inline fluid pressure to create specific conditions in the system without the use
of an external controller or pilot.

A fixed opening force can be established by fixing the surface area ratio exposed to the upstream
pressure and the spring combined. Upstream pressure (Pu) would act to open the valve. As the
Pu increases, the opening force increases proportionally causing the spring to compress and the
valve to open. If Pu is reduced, the valve will close proportionally in an effort to maintain its
hydraulic ratio and spring force combined.

The LFC™ 1B spring acting surge relief valve relief pressure, can be adjusted within the spring
range.

Materials 0f Construction:

Part Name Material Specification
Body - DN50 to DN100 Casting - 431 S/ Steel
Body - DN150 to DN40O Casting - BS3100 Grade A2
Body seat 431 5/ Steel
Flanges ASTM A105
Plug 431 S/ Steel
V-Port 431 S/ Steel
Shaft 431 S/Steel
Plug seat- 0 to 2,5 MPa Polyurethane
Plug seat - above 2, 5 MPa UHMWPE
Cylinder Carbon steel
Cylinder holder 431 S/Steel
Adjuster Carbon steel
Spring holder Carbon steel
Spring Spring steel
Seals Nitrile (Buna)
0-Rings Nitrile (Buna)
Dimensions:
Face to face Dimensions: Height
Unit #300 #5600 #3900 #1500 Centre line to Top of valve
(mm) (inch) (mm) (inch) {mm) (inch) (mm) (inch) (mm) (inch)
DN50 /2" 292 11.50 202 11.50 368 14.49 368 14.49
DN80 /3" 356 14.02 356 14.02 381 15.00 470 18.50
DN100 / 4" 432 17.01 432 17.01 457 17.99 546 21.50
DN150/ 6" 559 22.01 559 22.01 610 24.02 705 27.76
IDN200 /8" 660 25.98 660 25.98 737 20.02 832 32.76
IDN250 /10" 787 30.98 787 30.98 838 32.99 991 30.02
DN300 /12" 838 32.99 838 32.99 965 37.99 1130 44 49
DN350 /14" 889 35.00 B89 35.00 1029 40.51 1257 49.49
DN400 / 16" 991 30.02 991 39.02 1130 44 49 1384 54 49
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LFC™ 1B Spring Acting Surge Relief Valve

Flow Rates:
Flow (€/sec) 5 10 25 35 50 100 150 200 250 300

3 DN50 17 81

= DNBD 5 35 90

2 DN100 15 30 15 4B

§ DN150 75 65 15 57

= DN200 2.5 14 42 76

2 DN250 7 17 20 46 65
& DN300
Flow US gallon/ mir 79.25 158.50 396.26 554.76 79252 1585.03 2377.55 3170.06 3962.58 4755.00
= T 247 11.15

2 3" 073 508 13.05

g ] 027 4.35 653 1421

S 6" 0.36 094 2.18 827

= g 036 2 03 B.00 11.02

4 10" 102 247 302 6.6/ 943
& 12"

Valve Sizing:
Please consult with Hydromine for clarification of correct sizing for your requirements.

Low Maintenance Requirement:

All the moving parts of LFC™ 1B Surge relief valve are manufactured from stainless steel which increases reliability and durability. The LFC™ _1B requires minimal
muointenance, the majority of which, can be conducted with the valve remaining in situ.

Design & Manufacturing Standards:

The LFC™ _1B spring acting surge relief valve has been designed in accordance with various international standards s set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3
ANSI B16.34  ANSI B16.57
ANSI BI6.5 ANSI N278 .1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI BI6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Coupling, HMP™ _TE tapered
couplings and other as per clients requirement.
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LFC™ 1B Surge Prevention Valve

Overview:

The LFC™ 1B Surge prevention system is designed to prevent water hammer or pressure
surges in pumping systems. Especially in deep mining applications where water hammer is
more severe due to the vertical columns. Water hammer (or, more generally, fluid hammer)
is 0 pressure surge or wave resulting when a fluid in motion is forced to stop or change
direction suddenly (Momentum Change).

Water hammer commonly occurs when a pump is stopped suddenly and a pressure wave
propagates in the pipe. It is a force that can arise in any pumping system that undergoes
abrupt changes in its rate of flow. These flow changes can result from pump starts and stops,
the opening and closing of valves, and water column separation and closure. The piping
design does have an effect upon water hammer but, we have identified the main conditions
resulting in hammer,

When Does Water Hommer / Pressure Surge Occur?
Water hammer will normally occur in a pumping system when one of 3 conditions occur:
1. A total power failure, causing all the running pumps to trip.

2. The emergency stop is activated on the last running pump.
3. Tripping of the last running pump.

Water Hammer / Pressure Surge:

Typically water hammer travels at the speed of sound through it's medium which can amount to 1 481 m/s (Ave 995m/s) in water. Water is only portially compressible. At
ombient temperature one pound of pressure will decrease its volume by o factor of about 0.0000034. The larger the volume of water, the easier it is to see the effect of
water hammer. Compression begins ot the leading edge of the water column and when the additional energy it produces cannot continue on past the closed valve (Non
Return valves), a pressure or shock wave is generated which travels back upstream. The inception of this shock wave is very similar to the "echo” that is produced when o
sound wave, traveling through air, strikes some harrier. When the wave hits the upstream valve it is reflected back downstream but with o diminished intensity. This, back
and forth, motion continues until friction and reflection losses couse the waves to dissipate. The speed at which o wave travels and the energy it loses during travel depends
vpon the density and compressibility of the medium in which it is traveling. It turns out thot the density ond compressibility of water make it o very good medium for shock
wove generation and transmission.

Simplicity:

The LFC™ 1B Surge prevention valve system is designed to minimize wearing parts and in effect only has one moving part called the plug assembly. The plug assembly is
a piston that is engineered to be un-balanced. The LFC ™ 1B Surge prevention valve is water hydraulically actuated using an hydraulic switch. The function of the hydraulic
switch is to displace water from the control chamber of the valve rapidly.

This rapid displacement of water causes the surge prevention valve to open extremely quickly. The hydraulic switch is controlled using o compact oil hydraulic power pack.

Low Maintenance Requirement:

All the moving parts of the LFC™ _ 1B Surge Prevention valves are manufactured from stainless steel which increases reliability and durability. The LFC™ 1B valve range
requires minimal maintenance, the majority of which, can be conducted with the valve remaining in situ.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with a low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 - 14 pH.
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LFC™ 1B Surge Prevention Valve

The Effects Of Water Hammer / Pressure Surge:

The graph shows the effects of water hummer on o pump station in an Mine, The graph shows the effects of water hammer in a Mine pump station, with an under
with an underground pump station of 770m static head when 1 pump ground pump station of 786m m static head when 2 pumps tripped.
tripped.

100.0 1

Pump Siaried

Pressure (Bar)
&
r=1
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Furmp tripped 03.09:55 “ 1

500 ————————————————————— BIwA e E A L EQm

Time of Day

2 This is the result of water hammer in @ Mine pump station, with an under-
How Does It Work? ground pump station of 750m static head after 1 pump tripped, due to o total

The LFC™ _1B Surge prevention valve opens rapidly when there is an abrupt stop of the power failure.

last running pump, or a total power failure during dewatering. At that stage the flow is
still moving away from the pump station, but as soon as it loses it's driving force and
energy it will start returning towards the pump station. Due to the open LFC™ _1B Surge
prevention valve, the returning column of water is met with an open orifice and an exit
point for any energy build up.

The flow moves through the surge prevention valve and energy dissipator installed after
the valve. After keeping the LFC™ 1B Surge prevention valve open for +/- 10 seconds,
the surge prevention valve starts closing in a controlled manner to prevent any surging.
The function of the energy dissipator is to discharge the flow at safe pressure and a set
flow to atmosphere into the suction dam or drain.

The graph on the left shows the effects of water hammer on an underground pump station

with 920m static head when 1 pump tripped. The graph on the right shows the result of using the LFC™ _1B surge prevention valve system in the same pump station, when
1 pump tripped. It clearly demonstrates the effectiveness of the solution and shows that no water hammer was experienced.

B 4700 AM 064800 AM (B43.00 AW 085000 AM DESI-00AM 05200 AM 335200 AM DEH00AM 08 500 AM
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LFC™ 1B Surge Prevention Valve
LFC Surge Prevention System With Compact 0il Hydraulic Power Pack:

Materials Of Construction:

Part Name Material Specification
Body- DN50 to DN100 Casting - 431 S/Steel
Body - DN150 o DN400 Casting - BS3100 Grade A2
Body seat - #1 431 5/Steel
Body seat - #2 F6
Body seat - #3 F12
Flanges ASTM A105
Sleeve 304 S/Steel
Plug 431 S/Steel
Plug Seat 431 S/Steel
Shaft 431 S/Steel
Top cover Carbon steel
Cylinder 431 S/Steel
Cylinder holder Carbon steel
Piston 431 S/Steel
Seals Polyurethane
0-Rings Nitrile (Buna)
Dimensions:
Face to face Dimensions: Height
= #300 #600 #3900 #1500 Centre line to Top of valve
ot (mm) (inch) (mm) {inch) (mm) (inch) (mm) (inch) {mm) {inch)
DN50 / 2" 242 11.50 292 11.50 368 1449 368 14 49
DN80 /3" 356 14.02 356 14.02 381 15.00 470 18 50
DN100 /4" 432 17.01 432 17.01 457 17.99 546 2150
DN150 /6" 559 2201 559 22.01 610 2402 705 27.76
DN200/8" 660 2598 660 25 98 737 29.02 832 3276
DN250 /10" 187 30.98 787 30.98 838 3299 991 39.02
DN300 /12" 838 32 .99 838 3299 965 3749 1130 44 49
|E'|N35{} /14" 889 35.00 889 35.00 1029 40.51 1257 49 49
[DN400 /16" 991 39.02 891 39.02 1130 4449 1384 54 49
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LFC™ 1B Surge Prevention Valve

Flow Rates:
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Flow (€/sec) 5 10 25 35 50 100 150 200 250 300

5 DN50 7 81

= DNEO 5 35 %0

5 DN100 15 30 15 98

S DN150 25 6.5 15 57

E DNZ00 25 14 12 76

@ DN250 7 17 27 46 65
& DN300 -
Flow US gallon [ min 79.25 158.50 396.26 554.76 792.52 1585.03 237155 3170.06 3962.58 4755.09
= 2 747 1175

& T 073 508 1305

g 4 022 435 553 Az

S 5 036 004 216 827

S g 036 203 609 1102

2 10" 102 247 30 667 943
& 12

Surge Prevention System:
Power Pack
- P6 @-7 .
I
Mator

Key:

BY — Ball Valve

STR—STR

NV — Needle Valve

SV — Solenoid Valve

AC — Accumulator

SLV — 0il Pressure Relief Valve
PG — Pressure Gauge

T—Tank

CV — Check Valve

N/C HS — Nominally Closed Hydraulic Switch
PS — Pressure Switch

NV
BV
STR

24VDC, 110VAC

or 220VAC

<

\

\
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LFC™ 1B Surge Prevention Valve
Typical Pump Station With Surge Prevention System..

k3K

- Pump

- Check Valve

- Pump Discharge Control Valve
- Manual Isolation Valve

- Surge Prevention Valve

- Energy Dissipator

O N P N R =

Design & Manufacturing Standards:

The LFC™ _1B Surge Prevention valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3

ANSI B16.34  ANSI B16.37

ANSIB16.5  ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI BI6.5, BS4504, BSI 0, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Coupling, HMP ™ -TE tapered
couplings and other as per clients requirement.
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LFC™ 1B Pressure Regulating Valves

Overview:

A pressure regulating valve is designed to mointain a desired downstream pressure irrespective
of the flow requirement. The LFC™ 1B fixed ratio pressure requlating valve has been developed
to present a robust and simple solution to fluid handling issves in the mining sector.

Simplicity:

The LFC™ 1B pressure regulating valve is designed to minimize wearing parts and in effect only
has one moving part called the plug assembly. The plug assembly is a piston that is engineered
to be unbalonced. The unbalonced plug ossembly is designed to use inline fluid pressure to
create specific conditions in the system without the use of an external controller or pilot. A fixed
reduction ratio can be established by fixing the surface area ratio exposed to the upstream and
downstream pressures. Upstream pressure (Pu) would act to open the valve and downstream
pressure (Pd) would act to close the valve. As the Pd increases, the closing force increases
proportionally cousing the valve to close. If Pd is reduced, the valve will open proportionally in
an effort to maintain its hydravlic ratio.

Features:

- Reduced cavitation

- Low noise levels

- Low vibration

- One moving part

- Increased flow copacity

- Long losting

Recommended ratio limits with the ¥-Port design: Recommended ratio limits with double trim designs: Recommended ratio limits with triple trim designs: ]
Maximum Ratio | Pressure (MPa) Maximum Ratio T Pressure (MPa) _ Mazimum Ratio " Pressure (MPa) |
i T w2 | 121 1 wr | BT
41 2104 %1 | 2104 91 itob [

kil | dt06 | il | tob i 61 108

251 6to8 51 | 6to8 i 51 Bto10

2 81010 e ! 81010 _' &1 10112

151 I 10to 12 ' 1 [ 1010 12 o

Selecting Control Valve With Trim Design :

Note! Only in cases where the water / fluid is free from large particles, control valves with trims can be considered. Should there be particles present in the fluid where a
trim design control valve was selected, the trim will act os a strainer. Besides potentially impacting the pressure losses across the valve, this can also result in mechanical
interference with the plug travel and stop the valve from operating.

Flow Rates:
Flow (€/sec) 5 10 3 35 50 100 150 200 250 300
5 DN50 17 81
3 DN80 5 35 50
8 DN100 15 30 5 3B
& DN150 25 65 15 57
g DN200 25 14 47 76
2 DN250 7 17 7 16 5
& DN300
Flow US gallon / min 79.25 158.50 396.26 554.76 792.52 1585.03 2377.55 3170.06 3962.58 4755.09
= T 247 1175
=2 7 073 508 13.06
g T 022 436 653 1471
= & 036 094 718 827
g S 0.36 2 03 500 1102
2 10" 102 247 307 667 943
& 12
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LFC™ 1B Pressure Regulating Valves
Plug Assembly, V-Port And Dealing With Cavitation:

Closed Position 5% Open Position 12% Open Position 30% Open Position 40% Open Position

As displayed, the LFC™ _1B pressure regulating valve plug assembly and movements.
Closed Position: Shows the plug assembly on the body seat in o fully closed valve position.

5% Open Position: Shows the plug assemble in a 5% open position. It can clearly be seen that only the top of the V-Port opens up and creates a flow path. This reduces
cavitation and helps with fine control at low flow conditions.

12% Open Position: Shows the plug ossembly in the 12% open position. Now it can be observed how the V-Port moved away from the seat and the openings are increasing
proportionally. At this point the top of the V-Ports are now being exposed to the flow path.

50% Open Position: Shows the plug assembly in the 30% opened position. Now it can clearly be seen that the full V-Port is creating o larger orifice in the flow path. Up
to this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during low flow allowing the cavitation to take place on noncritical components of the valve.

40% Open Position: Shows the plug assembly in the 40% open position. Now it can clearly be seen that the V-Port is completely away from the seat and the flow path is
now relatively large. At this point the flow is approaching its medium demand flow rate and the V-Port has little to no function.

Materials Of Construction:

Part Name Material Specification
Body - DN50 to DN100 Casting - 431 S/ Steel
Body - DN150 to DN400 Casting - BS3100 Grade A2
Body seat 431 8/ Steel
Flanges ASTM A105
Plug 431 S/ Steel
V-Port 431 8/ Steel
Trim 431 S/Steel
Piston rod 431 S/Steel
Piston 431 §/ Steel
Plug seat—0to 2,5 MPa Polyurethane
Plug seat - above 2, 5 MPa UHMWPE
Sleeve (DN150 to DN400) 431 or 304 S/Steel
Cylinder 431 S/ Steel
Cylinder holder Carbon steel
Seals Nitrile (Buna)
O-Rings Nitrile (Buna)
Hose Single braided

Low Maintenance Requirement:

All the moving parts of LFC™ 1B pressure control valve are manufactured from stainless steel which increases reliability and durability. The LFC™ _1B pressure control
valve requires minimal mointenance, the majority of which, can be conducted with the valve remaining in situ.
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LFC™ 1B Pressure Requlating Valves

Robust, Reliable and Efficient:

Due to the minimal number of moving parts to effect the fluid control, the number of potential failures are minimized. The valve can only fail for the following reasons:

1. Lack of maintenance; If filters are utilized in the control system, regular cleaning of the filters are required to prevent the valve operation from slowing down and eventu
ally creating a possible hydraulic locking of the valve. This process depends on the condition of the service water being used. The dirtier the water, the shorter the filter
maintenance intervals will need to be. A valve seal replacement program should be employed to ensure that the valves plug seals are replaced in accordance with manu
facturer 's recommendations. As these seals are largely protected the intervals for maintenance on these items can usually be done in terms of years. If these seals fail,
the valve will start to bypass pressure from the Pu to the air vent chamber. Valves are equipped with tell-tale breather holes which will immediately indicate seal failure .

2. Mechanical fouling: Should a large object be introduced into the service water piping and reach the valve inlet, such object could create a mechanical jam and prevent
the plug from operating.

3. Overriding of the control system: As the valve is hydraulically actuated and controlled, if the control system is isolated from the service water by way of isolation valves
in the control system, the valve will be hydraulically locked in position and will be unable to adjust to the inline condition changes .

4. Mechanical failure of the main seating arrangement: In time, the seating arrangement will experience conditions of high velocity across the seating surface during low
flow conditions. The high velocity will eventually cause wear on the seating surface and on the plug seating surface. If the valves starts o bypass across its seat, the down
stream pressure could increose to the point where the pressure relief valve is activated during low flow conditions.

All of these conditions are easily avoidable and rectifiable through regular maintenance programs and service water quality control and condition monitoring.

Dimensions:
Face to face Dimensions: Height
Unit #300 #600 #300 #1500 Centre line to top of valve
{mm} (inch) {mm) {inch) {mm) {inch) (mm) (inch) (mm) {inch)

|DN50 /2" 292 11.50 292 11.50 368 14.49 368 14.49
|DNBo /3" 356 14.02 356 14.02 381 15.00 470 18.50
|DN100 / 4" 432 17.01 432 17.01 457 17.99 546 21.50
|DN150 / 6" 559 22.01 558 22.01 610 24 02 705 2776
DN200 /8" 660 25.98 660 25.98 737 20.02 832 32.76
DN250 / 10" 787 30.98 787 30.98 838 32.99 991 39.02
|DN300 / 12" 838 32.99 838 32.99 965 37.99 1130 44 49
|DN350 / 14" B89 35.00 889 35.00 1029 40.51 1257 49 49
|DN400 / 16" 991 39.02 991 39.02 1130 44.49 1384 54.49
Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

Design & Manufacturing Standards:

The LFC™ _1B pressure regulating valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10ANSI B16.3

ANSI B16.34 ANSI B16.37

ANSI B16.5 ANSIN278 .1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Couplings, HMP ™ -TE tapered
couplings and other as per clients requirement.
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LFC™ 1B Pressure Control Valves

Overview:

A pressure control valve is designed to maintain a desired downstream pressure irrespective of
the flow requirement. The LFC™ 1B pressure control valve is fitted with o modulating intelligent
electrical actuator. Any make of electrical actuator can be fitted to the pressure control valve. The
LFC™ 1B pressure control valve has been developed to present a robust and simple solution to
fluid handling issves in any industrial sector.

Simplicity:

The LFC™ pressure control valve is designed to offer increased efficiency and accuracy as well as
improve on ease of maintenance and in effect only has one moving part called the plug. The plug
is a piston that is engineered to be balanced. The balanced plug enables easy opening and
closing at any pressure and differential condition. The differential pressures do not offect the
operating torque which results in o relatively flat torque curve allowing for the fitment of smaller
actuators,

Features:

- Reduced cavitation

- Low noise levels

- Low vibration

- One moving part
Long lasting

Robust, Reliable & Efficient:

Due to the minimal number of moving parts to effect the fluid control, the number of potential failures are minimized.

Recommended ratio limits with the ¥-Port design: ' Recommended ratio limits with double trim designs: Recommended ratio limits with triple trim designs:
Maximum Ratio Pressure (MPa) Maximum Ratio | Pressure (MPa) Maximum Ratio | Pressure (MPa)
5:1 002 12:1 ; 0102 ' 12:1 ‘_ 2104
T ] ETTS ' 91 [ 2hod | 91 4106
5 i106 74 j b ‘ 61 j 6108
251 6108 51 . 6108 : 51 ‘ 81010
21 81010 4 | Bto10 | 41 _ 101012
151 T 10t0 12 T 51 | 101012

Selecting Control Valve With Trim Design :

Note! Only in cases where the water / fluid is free from large particles, control valves with trims can be considered. Should there be particles present in the fluid where a
trim design control valve was selected, the trim will act as o strainer. Besides potentially impacting the pressure losses across the valve, this can also result in mechanical
interference with the plug trovel and stop the valve from operating.

Flow Rates:
Flow (e/sec 5 10 25 35 50 100 150 200 250 300
DN50 17 B
DN80 5 35 a0
g DN100 15 30 45 98
S DN150 25 65 15 57
5 DN200 25 14 32 76
g T DN250 7 17 27 I 65
&= DN300
Flow US gallon / min 79.25 158.50 396.26 554.76 792.52 1585.03 2377.56 3170.06 3962.58 4755.00
= 2" 2.47 11,75
& T 073 508 1305
g 4 0.22 435 6.53 1421
s § 0.36 094 218 B.27
= 8 036 2.03 5.09 11,02
@ 0" 1.02 247 392 667 943
& 2
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LFC™ 1B Pressure Control Valves
Plug Assembly, V-Port And Dealing With Cavitation:

Closed Position 12% Open Position 30% Open Position

5% Open Position 40% Open Position

As displayed, the LFC™ _1B pressure control valve plug assembly and movements.
Closed Position: Shows the plug assembly on the body seat in o fully closed valve position.

5% Open Position: Shows the plug assemble in a 5% open position. It can clearly be seen that only the top of the V-Port opens up and creates a flow path. This reduces
cavitation and helps with fine control at low flow conditions.

12% Open Position: Shows the plug ossembly in the 12% open position. Now it can be observed how the V-Port moved away from the seat and the openings are increasing
proportionally. At this point the top of the V-Ports are now being exposed to the flow path.

50% Open Position: Shows the plug assembly in the 30% opened position. Now it can clearly be seen that the full V-Port is creating o larger orifice in the flow path. Up
to this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during low flow allowing the cavitation to take place on noncritical components of the valve.

40% Open Position: Shows the plug assembly in the 40% open position. Now it can clearly be seen that the V-Port is completely away from the seat and the flow path is
now relafively large. At this point the flow is approaching its medium demand flow rate and the V-Port has little to no function.

Materials Of Construction:

Part Name Material Specification

Body - DN50 to DN100

Casting - 431 S/ Steel

Body - DN150 to DN400

Casting - BS3100 Grade A2

Body seat 431 S/ Stesl
Flanges ASTM A105
Plug 4318/ Stesl
V-Port 431 S/ Steel
Trim 431 S/Steel
Spindle / Shaft 431 S/Steel
Plug seat—0to 2,5 MPa Polyursthane
Plug seat - above 2, 5 MPa UHMWPE

Sleeve (DN150 to DN400) 431 or 304 S/Steel
Top Cover Carbon steel
Seals Nitrile (Buna)
Tripod rods Carbon steel
Bush holder Carbon steel
Plug seals Polyurethane
Shaft seal Polyurethane
Wiper seal Polyurethane
O-Rings Nitrile (Buna)

Low Maintenance Requirement:

All the moving parts of LFC™ 1B pressure control valve are manufactured from stainless steel which increases reliability and durability. The LFC™ _1B pressure control
volve requires minimal maintenance, the majority of which, can be conducted with the valve remaining in situ.
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LFC™ 1B Pressure Control Valves

Dimensions:
Face to face Dimensions: Height
Unit #300 #600 #300 #1500 Centre line to top of valve
(mm) (inch) (mm) (inch) (mm) {inch) {(mm) (inch) (mm) {inch)

DN50 /2" 292 11.50 292 11.50 368 14.49 368 14.49
DN80 /3" 356 14.02 356 14.02 381 15.00 470 18.50
DN100 /4" 432 17.01 432 17.01 457 17.99 546 21.50
DN150 / 6" 559 22.01 559 22.01 610 24.02 705 21.76
DN200 /8" 660 25.98 660 25.98 737 29.02 832 32.78
DN250 / 10" 787 30.98 787 30.98 838 32.99 991 39.02
DN300 /12" 838 32.99 838 3299 965 37.99 130 44 49
DN350 / 14" 889 35.00 GEE] 35.00 1029 4051 257 49 49
DN400 / 16" 991 39.02 991 39.02 1130 44 49 1384 5449
Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

Design & Manufacturing Standards:

The LFC™ 1B Pressure control valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10ANSI B16.3

ANSI B16.34ANS| B16.37

ANSI B16.5 ANSI N278 .1

Available sizes: DN50 /2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 25MPa / 3 626 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Couplings, HMP ™ -TE tapered
couplings and other as per clients requirement.
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LFC™ 1B Water Hydraulic Actuated Isolation Valves

Overview:

The LFC™ 1B Water hydraulic actuated isolation valves is bused on the same design
us the LFC™ 1B pressure regulating valve. Water hydraulic actuated valves are more
cost effective than the LFC™ 1B electrical actuated valves. The upstream water
hydraulic power are used to actuate the LFC™ 1B isolation valve. The speed of the
valve can be adjusted to any desired speed fairly quickly and easily.

The LFC™ _1B Water hydraulic actuoted isolation valve are generally used for remote
isolation, dissipator isolation/ level control valves. Using line fluids removes the need
for any gearboxes or handwheels which makes them ideal for applications where tam-
pering is o problem.

Low Operating Torque:

The LFC™ 1B Water hydraulic isolation valves are hydrostatically un-balanced to
enable easy opening and closing at any pressure and differential conditions. It does
not require the use of o gearbox or o by-pass valve to balance pressure between the
inlet and outlet.

Operating Conditions:

These valves are designed to operate in systems with relatively clean medio like water or other liquids with o low percentage of suspended solids and chlorides, The valve's
operating pH range is 2 - 14 pH,

Simplicity:

The LFC™ _1B Water hydraulic valve is designed to minimize wearing parts and in effect only has one moving part called the plug assembly. The plug assembly is a piston
that is engineered to be un-bolanced. The un-balanced plug vses the inline fluid pressure to remove the influence of differential pressure on operating torque. As such,
the valve operating torque is the torque required to overcome the sum of the friction forces generated between the valve body, seals and the cylinder plus the weight of the
plug (depending on the installation con figuration). This torque requirement is not affected by inline pressure variants and therefore makes these valves extremely good
for octuation applications as well s for isolation valves where manual operation is required. Removal of gearboxes reduces maintenance requirements and improves
troubleshooting times. The water hydraulic actuators/ control panels are simple in comparison with an electrical actuator. The LFC™ _1B Water hydraulic valve can easily
be fitted with limit switches to give open and closed indication.

Materials of Construction:

Part Name Material Specification
Body - DN50 to DN150 Casting - 431 S/ Steel
Body - DN200 to DN400 Casting - B33100 Grade A2
Body seat 431 §/ Steel
Flanges ASTM A105
Plug 431 8/ Steel
\/-Port 431 5/ Steel
Shaft 431 5/5teel
Piston 431 5/ Steel
Plug seat- 0 to 2.5 MPa Polyurethane
Plug seat- 2.5 to 4 MPa UHMWPE
Plug seat - above 4 MPa 431 5/ Steel
Cylinder 304 or 431 S/ Steel
Cylinder holder Carbon steel or 431 S/Steel
Cylinder cover Carbon steel
Limit switch rod 431 8/ Steel
Limit switch bracket Carbon steel
Seals Paolyurethane
0O-Rings Nifrile (Buna)
Hoses Single braided
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LFC™ 1B Water Hydraulic Actuated Isolation Valves

Flow Rates:
Flow (€lsec 5 10 25 35 50 100 150 200 250 300
7 DN50 17 81
= DNBO 5 35 90
8 DN100 15 30 45 a8
a DN150 25 65 15 57
= DN200 25 14 42 76
@ DN250 7 17 2 46 65
& DN300 _ _
Flow US gallon/ min 79.25 158.50 396.26 554.76 792.52 1585.03 2377.55 3170.06 3962.58 4755.09
= 3 247 1175
s 3 073 508 1305
g S 027 435 653 1421
a 6" 0.36 0.94 218 8.27
g g 0.36 203 609 11.02
9 10" 1.02 247 392 6.67 943
& i
Valve Sizing:

Plense consult with Hydromine for clarification of correct sizing for your requirements.

LFC_1B Water Hydraulic Actuated Valve With Control Panel And Limit Switches:

Dimensions:
Face to face Dimensions:
Unit #300 #600 #3900 #1500

{mm) (inch) {mm) (inch) (mm) {inch) {mm) (inch)
DNS5O/ 2" 292 11.50 292 11.50 368 14 49 368 14 49
DNB0/ 3" 356 14.02 356 14.02 381 15.00 470 18 50
DN100 /4" 432 17.01 432 17.01 457 17.99 546 21.50
DN150 / 6" 559 22.01 559 2201 610 24.02 705 2776
|DN200 /8" 660 25.98 660 2598 7ar 29.02 832 3276
DN250 / 10" 787 30.98 787 3098 838 32.99 991 3902
DN300 /12" 838 3299 838 3299 965 37.99 1130 44 49
DN350 / 14" 889 35.00 889 3500 1029 40 51 1257 49 49
DN400 / 168" a3 39.02 991 39.02 1130 44 49 1384 54 49
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LFC™ 1B Water Hydraulic Actuated Isolation Valves

Low Maintenance Requirement:

All the moving parts of the LFC™ _1B water hydraulic actuated isolation valves are manufactured from stainless steel which increases reliability and durability. The
LFC™ 1B requires minimal maintenance, the majority of which, can be conducted with the valve remaining in situ.

Design & Manufacturing Standards:

The LFC™ _1B water hydraulic actuated isolation valve has been designed in accordance with various international standards as set out helow:
ASME Boilers and pressure vessels design code

ANSIB16.10  ANSIB16.3

ANSI B16.34  ANSI B16.37

ANSI BI6.5 ANSI N278 .1

Available sizes: DN50 / 2" to DN400 / 16"
Pressure rating: up to 25MPa / 3 626 psi
Face to foce dimensions: ANSI B16.10 or other

Avoilable end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, HMP™ Coupling, HMP ™ -TE tapered
couplings and other as per clients requirement.
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LFC™ 3B Pilot Operated Surge Relief Valve

Overview:

A pilot operated surge relief valve is designed to open when an over pressure
situation occurs and has an easily adjustable set pressure.

The LFC™ 3B pilot operated surge relief valve hus been developed to present
o robust and simple and cost-effective low pressure (up to 2.5 MPa / 363 Psi)
solution to fluid handling issues in any industrial sector.

Simplicity:

The LFC™ _3B pilot operated surge relief valve is designed to minimize wearing
parts and in effect only has one moving part called the plug assembly. The plug
assembly is o piston that is engineered to be unbalanced. The unbalanced plug
is designed to use inline fluid pressure in side the valve, as well as top of the
plug ossembly, to keep the valve in a closed position.

With the ossistance of an external pilot the pressure on top of the plug assembly can be released and the valve will open up. Upstream pressure (Pu) would act to open the
valve, the pilot releases pressure from the top of the plug assembly. As the Pu increases, the opening force increases proportionally and the pilot will release more pressure.
Due to this a greater volume of water being released from the top of the plug assembly, the valve is forced to move proportionally to a greater open position. This in turn
causes the valve to release more upstream pressure. If Pu is reduced, the valve will close proportionally in an effort to maintain the set pilot pressure, until normal condi-
tions are restored.

Materials of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body Casting - Ductile iron Valve size Face to face #150
Body seat 431/ 304 S/Steel Unit (mm) ({Inch)
Plug 431/ 304 5/Steel DN50 / 2" 203 7,99
\/-Port 431/ 304 S/Steal DN80 / 3" 241 949
Shaft 431/ 304 5/5teel DN100 /4" 292 11.50
Piston 431/ 304 5/Steel DN150 / 6" 356 14,02
Plug seat Polyurethane DN200 /8" 495 19 49
Sleeve 431/ 304 SiSteel DN250 / 10" 622 24 49
Sleeve holder Duetile iron DN300 / 12" 6599 27 52
Cylinder 431/ 304 S/Steel DN350 / 14" 787 30,98
Pilot 431/ 304 S/Steel DN400 / 16" 914 3598
Strainer 431/ 304 S/Steel
Needie valve 316 SiSteel
Hoses Single braided wire hose
O-Rings Nitrile (Buna)

Low Maintenance Requirement:

All the moving parts of LFC™ _3B surge relief valve are manufactured from stainless steel which increases reliability and durability. The LFC™ _3B requires minimal
maintenance, the majority of which, can be conducted with the valve remaining in situ.
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LFC™ 3B Pilot Operated Surge Relief Valve

Flow Rates:

Flow [€/sec) 5 10 25 40 50 100 150 200 250 300 350 400
7 DN50 47 94

= DNB0 17 ] 86

g DN100 23 57 79

a DN150 26 36 51 102

s DN200 28 56 84 112

2 DN250 37 55 73 91 112

o DN300 26 37 50 63 75 50 103
Flow US gallon/ min 79.25 158.50 396.26 634.01 792.52 1585.08 | 237755 | 3170.06 | 3962.575 | 4755.09 | 5547.605 | 6340.12
= 2 6,82 13.63

2 T 247 493 12,47

g 4 3,34 8,27 11,46

S 6 377 5,22 74 14,79

= 8" 4.06 8.12 12,18 16,24

2 10" 5,37 7,08 10,59 13.2 16,24

& 12" 377 5,37 725 9,14 10,88 13,05 14,96
Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

Design & Manufacturing Standards:

The LFC™ _3B pilot operated surge relief valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSIB16.10  ANSIB16.3

ANSIB16.34  ANSI B16.37

ANSI B16.5 ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to foce dimensions to ANSI Bl6.10
Pressure rating: up to 2.5 MPa / 363psi

Available end connections: ANSI BI6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings and other as per client’s requirement.
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LFC™ 3B Spring Acting Surge Relief Valve

Overview:

A surge relief valve is designed to open when a over pressure situation occurs and thereby
prevent excessively high pressures from putting people and equipment at risk.

The LFC™ 3B spring acting surge relief valve has been developed to present a robust and simple
and cost effective low pressure (up to 2.5 MPa / 363 Psi) solution to fluid handling issues in any
industrial sector.

Simplicity:

The LFC™ _3B spring acting surge relief valve is designed to minimize wearing parts and in
effect only has one moving part called the plug assembly. The plug assembly is a piston that is
engineered to be unbalonced. The unbalanced plug ussembly together with a spring are
designed to use inline fluid pressure to create specific conditions in the system without the use
of an external controller or pilot.

A fixed opening force can be established by fixing the surface area ratio exposed to the upstream
pressure and the spring combined. Upstream pressure (Pu) would act to open the valve. As the
Pu increases, the opening force increases proportionally causing the spring to compress and the
valve to open. If Pu is reduced, the valve will close proportionally in an effort to maintain its
hydraulic ratio and spring force combined.

The LFC™ _3B spring acting surge relief valve relief pressure can be adjusted within the spring
range.

Materials 0f Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body Casting - Ductile iron Valve size Face To face #150
Body seat 431 /304 S/ Steel Unit (mm) {Inch)
Plug 431304 S/ Steel DNS0 /2" 203 799
V-Port 431/304 S/ Steel DN80 / 3" 241 9.49
Shaft 431/304 S/ Steel DN100 / 4" 292 11.50
Piston 431 /304 S/ Steel DN150 / 6 356 14,02
Plug seat Polyurethane DN200 / 8" 495 19.49
Sleeve 431 /304 S/ Steel DN250 /10" 622 24 49
Sleeve Holder Dugctile iron DN300 / 12" 699 27,52
Cylinder Carbon steel DN350 / 14" 787 30,98
Cylinder hoider Ductile iron DN400 / 16" 914 35.98
Adjuster Carbon steel
Spring holder Carbon steel
Spring Spring steel
0-Rings Nitrile (Buna)
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LFC™ 3B Spring Acting Surge Relief Valve

Flow Rates:
Flow (€/sec) 5 10 25 40 50 100 150 200 250 300 350 400
DN50 47 94
DNBO 17 3 86
& DN100 23 57 79
e DN150 26 36 51 102
E DN200 P 56 B4 112
¢ DN250 37 55 73 o1 112
a = DN300 26 a_ 50 63 5 — 0 103
Flow US gallon/ min 79.25 158.50 396.26 634.01 79252 1565.08 | 2377.55 | 3170.06 | 3962.575 | 4755.09 | 5547.605 | 6340.12
= 2 682 13,63
= 8" 247 493 1247
g 4 3,34 827 11.46
a 6" 377 522 74 1479
5 8" 4,06 B.12 1218 16,24
g 10" 5,37 7,98 10,59 13.2 16,24
a 12" 377 537 7.25 014 10,88 13,08 14,96
Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

Low Maintenance Requirement:

All the moving parts of LFC™ _3B Surge relief valve are manufactured from stainless steel which increases reliability and durability. The LFC™ 3B requires minimal main-
tenance, the majority of which, can be conducted with the valve remaining in situv.

Design & Manufacturing Standards:

The LEC™ _3B surge relief valve has been designed in accordance with various international standards os set out below:
ASME Boilers and pressure vessels design code

ANSIB16.10  ANSI B16.3

ANSI B16.34  ANSI B16.37

ANSI BI6.5 ANSI N278 .1

Available sizes: DN50 /2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 2.5 MPa / 363 psi

Available end connections: ANSI BI6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings and other as per client’s requirement.
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LFC™ 3B Pressure Control Valve

Overview:

A pressure control valve is designed to maintain a desired downstream pressure irrespective of
the flow requirement. The LFC™ 3B pressure control valve is fitted with o modulating intelligent
electrical actuator. Any make of electrical actuator can be fitted to the pressure control valve. The
LFC™ 3B pressure control valve has been developed to present o robust, simple and cost effec-
tive low pressure (up to 2.5 MPa / 363 Psi) solution to fluid handling issues in any industrial
sector.

Features:

- Reduced covitation
- Low noise levels

- Low vibration

- One moving part

- long lusting

Low Maintenance Requirement:

All the moving parts of LFC™ 3B pressure control valve are manufactured from stainless steel which increases reliability and durability. The LFC™ 3B requires minimal
maintenance, the majority of which, can be conducted with the valve remaining in situ.

Materials of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body Casting - Ductile iron Valve size Face to face #150
Body seat 431/ 304 S/ Steel Unit (mm) {Inch)
Plug 431/ 304 S/ Steel DN50 / 2" 203 7,99
V-Port 431/ 304 S/ Steel DNBO / 3" 241 9.49
Spindle / Shaft 431/ 304 S/ Steel DN100 /4" 292 11.50
| Plug seat Polyurethane DN150 / 6" 356 14,02
Sleeve 431/ 304 S/ Steel DN200 / 8" 495 19.49
Sleeve Holder Ductile iron DN250 / 10" 622 24 49
0O-Rings Nitrile (Buna) DN300 / 12" 699 27,52
Tripod rods Carbon steel DN350 / 14" 787 3098
Bush holder Ductile iron / Carbon steel DN400 / 16" 914 35.98
Seals | O-Rings Nitrile (Buna)
Shaft seal Palyurethane
Wiper seal Polyurethane
Simplicity:

The LFC™ 3B pressure control valve is designed to offer increased efficiency and accuracy os well as improve on ease of maintenance and in effect only has one moving
part called the plug. The plug is o piston that is engineered to be balanced. The balanced plug enables easy opening and closing at any pressure and differential condition.
The differential pressures do not affect the operating torque which results in o relatively flat torque curve allowing for the fitment of smaller actuators.

Robust, Reliable & Efficient

Due to the minimal number of moving parts to effect the fluid control, the number of potential foilures are minimized.

Valve Sizing

Please consult with Hydromine for clarification of correct sizing for your requirements.
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LFC™ 3B Pressure Control Valve

Flow Rates:

Flow [Elsec) 5 10 25 40 50 100 150 200 250 300 350 400
5 DNS0 a7 ]
= DN8O 17 3 86
5 DN100 2 57 79
= DN150 2 36 51 102
5 DNZ00 28 56 84 112
@ DN250 a7 55 73 o1 12
& DN300 26 37 50 [ 75 90 103
Flow US gallon/ min 79.25 158.50 396.26 634.01 79252 1585.03 237755 3170.06 3962.575 4755.09 5547.605 6340.12
= z 662 1363
& i 247 4,93 1247
g 4 3.4 8,27 1146
& (W 317 522 74 14.79
: 8 4,06 8,12 12,18 16,24
g 10" 5,37 7.98 1059 132 16,24
a 12" 377 537 7.25 914 10,88 13,08 14,96

Plug Assembly, V-Port And Dealing With Cavitation:

Closed Position 5% Open Position 12% Open Position 30% Open Position 40% Open Position

£

As displayed, the LFC™ _3B pressure control valve plug assembly and movements.
Closed Position: Shows the plug assembly on the body seat in a fully closed valve position.

5% Open Position: Shows the plug assemble in o 5% open position. It can clearly be seen that only the top of the V-Port opens up and creates a flow path. This reduces
cavitation and helps with fine control at low flow conditions.

12% Open Position: Shows the plug assembly in the 12% open position. Now it can be observed how the V-Port moved away from the seat and the openings are increasing
proportionally. At this point the top of the V-Ports are now being exposed to the flow path.

30% Open Position: Shows the plug assembly in the 30% opened position. Now it can clearly be seen that the full V-Port is creating a larger orifice in the flow path. Up
to this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during low flow allowing the cavitation to take place on noncritical components of the valve.

40% Open Position: Shows the plug ossembly in the 40% open position. Now it can clearly be seen that the V-Port is completely away from the seat and the flow path is
now relatively large. At this point the flow is approaching its medium demand flow rate and the V-Port has little to no function.

Design & Manufacturing Standards:

The LFC™ _3B pressure control valve hos been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3

ANSI B16.34  ANSI B16.37

ANSI B16.5 ANSI N278.1

Available sizes: DN50 /2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 2.5 MPa / 363psi

Available end connections: ANSI BI6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings and other as per client’s requirement.
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LFC™ 3B Water Hydraulic Actuated Isolation Valves

Overview:

The LFC™ _3B Water hydraulic actuated isolation valves is bused on the same design
us the LFC™ 3B pressure regulating valve. Water hydraulic actuated valves are more
cost effective than the LFC™ 3B electrical actuated valves. The upstream water
hydraulic power are used to actuate the LFC™ 3B isolation valve. The speed of the
valve can be adjusted to any desired speed fairly quickly and easily. The LFC™ 3B
Water hydraulic octuated isolation valve ore generally used for remote isolation, level
control or pump discharge control valves. Using line fluids removes the need for any
gearboxes, electrical actuators or handwheels which makes them ideal for applico-
tions where tampering is a problem.

The LFC™ 3B water hydraulic actuated valve has been developed to present a robust,
simple and cost-effective low pressure (up to 2.5 MPa / 363Psi) solution to fluid
handling issues in any industrial sector.

Low Operating Torque:

The LFC™ 3B Water hydroulic isolation valves are hydrostatically un-balanced to
enable eosy opening and closing at ony pressure and differential conditions. It does
not require the use of a gearhox or a by-pass valve to balance pressure between the
inlet and outlet.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with o low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 - 14 pH.

Simplicity:

The LFC™ _3B Water hydraulic valve is designed to minimize wearing parts and in effect only has one moving part called the plug assembly. The plug assembly is a piston
that is engineered to be unbalanced. The unbalanced plug uses the inline fluid pressure to remove the influence of differential pressure on operating torque. As such, the
valve operating torque is the torque required to overcome the sum of the friction forces generated between the valve body, seals and the cylinder plus the weight of the
plug (depending on the installation con figuration). This torque requirement is not affected by inline pressure variants and therefore makes these valves extremely good
for actuation applications as well as for isolation valves where manual operation is required. Removal of gearboxes reduces maintenance requirements and improves
troubleshooting times. The valve uses a water hydraulic control panels or solenoid valve to operate and it are simple in comparison with an electrical actuator. The
LFC™ _3B Water hydraulic valve can easily be fitted with limit switches to give open and closed indication.

Materials of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body Casting - Ductile iron Valve size Face To face #150
Body seat 431/ 304 S/ Steel Unit (mm) {Inch)
Plug 431/ 304 S/ Steel DN50/ 2" 203 7,99
V-Port or Seat holder 431/ 304 S/ Steel DN80/ 3" 241 9.49
Shaft 431/ 304 S/ Steel DN100 / 4" 292 11.50
Piston 431/ 304 S/ Steel DN150 / 6" 356 14,02
Plug seat Polyurethane DN200 / 8" 495 19.49
Sleeve 431/ 304 S/ Steel DN250 /10" 622 24 49
Sleeve Holder Ductile iron DN300 /12" 699 27 52
Cylinder 431/ 304 S/ Steel DN350 / 14" 787 30,98
Cylinder holder Ductile iron DN400 / 16" 914 3598
Cylinder cover Ductile iron
Limit switch rod 431/ 304 S/ Steel
Limit switch bracket Carbon steel
Limit switch bracket Nitrile (Buna)
Hoses Single braided
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LFC™ 3B Water Hydraulic Actuated Isolation Valves

Flow Rates:
Flow (€/5ec) 5 10 25 40 50 100 150 200 250 300 350 400

= DNS0 47 a4

£ DN8O 17 ] 86

g DN100 23 57 i)

s DN150 26 36 51 102

£ DN200 28 56 4 112

2 DN250 37 55 73 91 112

& DN300 26 a7 50 63 75 90 103
[ Flow US gallon/ min 79.25 158.50 396.26 634.01 792.52 1585.03 237755 3170.06 3962.575 4755.09 5547.605 5340.12

= 2" 6,82 1363

= 3" 247 4.93 1247

o 4" 334 [¥il 11.46

a 5" 377 522 74 14,79

E 8" 4,06 8,12 12,18 16,24

§ 10" 5,37 7.98 10,50 132 16,24

& 17 3 5,37 7.25 914 10,88 13,05 14,96
Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

LFC_3B Water Hydraulic Actuated Valve With Control Panel And Limit Switches:

Low Maintenance Requirement:

All the moving parts of LFC™ 3B water hydraulic actuated valve are manufoctured from stainless steel which increoses reliability and durability. The LFC ™ 3B requires
minimal maintenance, the majority of which, can be conducted with the valve remaining in sit.

Design & Manufacturing Standards:

The LFC™ 3B water hydraulic actuated valve hos been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSIB16.3

ANSIB16.34  ANSI B16.37

ANSI Bl6.5 ANSI N278 .1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 1.9 MPa / 275 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings and other as per client’s requirement.
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LFC™ 3B Level Control Valve

Overview:

The LFC™ 3B Level control valves are bused on the same design as the LFC™ 3B pressure
regulating valve. Using a floot ball to actuate the LFC™ 3B level control valve is more cost
effective than using electrical actuators to perform the same function. The upstream water
hydraulic power is used to actuate the LFC™ 3B level control valve. The speed of the valve
can be odjusted to any desired speed fairly quickly und eosily. The LFC™ 3B Level control
valve can be installed in remote locations where there is no access to electrical power. The
LFC™ 3B Level control valve has been developed to present a robust, simple and cost-effec-
tive low pressure (up to 2.5 MPa / 363 Psi) solution to fluid handling issues in any industrial
sector.

Low Maintenance Requirement:

All the moving parts of LFC™ _3B Level control valve are manufactured from stainless steel
which increases reliobility and durability. The LFC ™ _3B requires minimal maintenance, the
majority of which, can be conducted with the valve remaining in situ.

Materials of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body Costing - Ductile iron Valve size Face to face #150
Body seat 431 / 304 S/ Steel Unit {mm) (Inch)
Plug 431/304 S/ Steel DN50 /2" 203 7.99
\-Port or Seat holder 431/304 S/ Steel DN80/ 3" 241 9.49
Shaft 431/ 304 S/ Steel DN100 /4" 292 11.50
Piston 431 /304 S/ Steel DN150 / 6" 356 14,02
Plug seat Polyurethane DN200/ 8" 485 19.49
Sleeve 431 /304 S/ Steel DN250 /10" 622 24 49
Sleeve Holder Ducfile iron DN300 /12" 699 27,52
Cylinder 431 /304 S/ Steel DN350/ 14" 787 30,98
Cylinder holder Ductile iron DN400 / 16" 914 35.98
Cylinder cover Ductile iron
Hoses Single braided
Simplicity:

The LFC™ 3B Level control valve is designed to minimize wearing parts and in effect only has one moving part called the plug assembly. The plug assembly is a piston that
is engineered to be un- balanced. The un- balanced plug uses the inline fluid pressure to remove the influence of differential pressure on operating torque. As such, the
valve operating torque is the torque required to overcome the sum of the friction forces generated between the valve body, seals and the cylinder plus the weight of the
plug (depending on the installation con figuration). This torque requirement is not affected by inline pressure variants and therefore makes these valves extremely good
for actuation applications as well as for isolation valves where manual operation is required. Removal of gearboxes reduces maintenance requirements and improves
troubleshooting times. The valve uses o flont ball valve to operate and it are simple in comparison with an electrical actuator. The LFC™ _3B Level control valve can easily
be fitted with limit switches to give open and closed indication,

Low Operating Torque:

The LFC ™ 3B Level control valves are hydrostatically un-halanced to enable easy opening and closing at any pressure and differential conditions. It does not require the
use of o gearbox or by-pass valve to balance pressure between the inlet and outlet.

Valve Sizing

Please consult with Hydromine for clarification of correct sizing for your requirements.
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LFC™ 3B Level Control Valve

Flow Rates:

Flow [Elsec) 5 10 25 40 50 100 150 200 250 300 350 400
5 DNS0 a7 ]
= DN8O 17 ] 86
g DN100 23 57 79
= DN150 2 36 51 102
5 DNZ00 28 56 84 112
@ DN250 a7 55 73 o1 12
& DN300 26 37 50 [ 75 90 103
Flow US gallon/ min 79.25 158.50 396.26 634.01 79252 1585.03 237755 3170.06 3962.575 4755.09 5547.605 6340.12
= z 662 1363
& i 247 4,93 1247
g [y 3.4 8,27 1146
& (W 317 522 74 14.79
: 8 4,06 8,12 12,18 16,24
g 10" 5,37 7.98 1059 132 16,24
a 12" 377 537 7.25 914 10,88 13,08 14,96

Plug Assembly, V-Port And Dealing With Cavitation:

Closed Position 5% Open Position 12% Open Position 30% Open Position 40% Open Position

As displayed, the LFC™ _3B level control valve plug assembly and movements.
Closed Position: Shows the plug assembly on the body seat in a fully closed valve position.

5% Open Position: Shows the plug assemble in o 5% open position. It can clearly be seen that only the top of the V-Port opens up and creates a flow path. This reduces
cavitation and helps with fine control at low flow conditions.

12% Open Position: Shows the plug assembly in the 12% open position. Now it can be observed how the V-Port moved away from the seat and the openings are increasing
proportionally. At this point the top of the V-Ports are now being exposed to the flow path.

30% Open Position: Shows the plug assembly in the 30% opened position. Now it can clearly be seen that the full V-Port is creating a larger orifice in the flow path. Up
to this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during low flow allowing the cavitation to take place on noncritical components of the valve.

40% Open Position: Shows the plug ossembly in the 40% open position. Now it can clearly be seen that the V-Port is completely away from the seat and the flow path is
now relatively large. At this point the flow is approaching its medium demand flow rate and the V-Port has little to no function.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with o low percentage of suspended solids and chlorides. The
valve's operating pH range is 2 - 14 pH.
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LFC™ 3B Level Control Valve:

Design & Manufacturing Standards:

The LFC™ _3B level control valve hos been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSIB16.3

ANSI B16.34  ANSI B16.37

ANSI B16.5 ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI BI6.10
Pressure rating: up to 2.5 MPa / 363psi

Availoble end connections: ANSI Bl6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings and other os per client’s requirement.
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LFC™ 3B Pressure Regulating Valves

Overview:

A pressure regulating valve is designed to maintain o desired downstream pressure irrespecti
of the flow requirement. The LFC™ 3B fixed ratio pressure requlating valve has been develop
to present a robust, simple and cost-effective low pressure (up to 2.5 MPa / 363 Psi) solution
fluid handling issues in any industrial sector.

Simplicity:

The LFC™ _3B pressure regulating valve is designed to minimize wearing parts and in effect or
has one moving part called the plug assembly. The plug assembly is a piston that is engineer
to be unbalanced. The unbalanced plug ossembly is designed to use inline fluid pressure
create specific conditions in the system without the use of an external controller or pilot.

A fixed reduction ratio can be established by fixing the surface aren ratio exposed to t
upstream and downstream pressures. Upstream pressure (Pu) would act to open the valve o
downstream pressure (Pd) would act to close the valve. As the Pd increases, the closing for
increases proportionally causing the valve to close. If Pd is reduced, the valve will op
propor tionally in an effort to maintain its hydraulic ratio.

Feulures Available Ratios
- Reduced cavitation =

2 251
- Low noise levels -
- Low vibration :
- One moving port L.l
- long lusting 51
Materials Of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions

Body Casting - Ductile iron Valve size Face to face #150
Body seat 431 /304 S/ Steel Unit {mm) (Inch)
Plug 431 / 304 S/ Steel DN50 / 2" 203 7.99
\V-Port 431/ 304 &/ Steel DNB80 / 3" 241 949
Piston rod 431 / 304 S/ Steel DN100 / 4" 292 11.50
Piston 431 /304 S/ Steel DN150/ 6" 356 14,02
Plug seat Polyurethane DN200 / 8" 495 19.49
Sleeve 431/ 304 S/ Steel DN_Z.‘:U! 10" 622 24 49
Sleeve Holder Ductile iron DN300 / 12" 699 27,52
Cylinder 431 /304 8/ Steel DN350 / 14" 787 30,98
Cylinder holder Ductile iron DN400 / 16" 914 35.98
Cylinder cover Ductile iron
0-Rings Nitrile (Bunal
Hose Single braided

Low Maintenance Requirement:

All the moving parts of LFC™ _3B pressure regulating valve are manufactured from stainless steel which increases reliability and durability. The LEC™ _3B requires minimal
muintenance, the mojority of which, can be conducted with the valve remaining in sitv.
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LFC™ 3B Pressure Regulating Valves

Plug Assembly, V-Port And Dealing With Cavitation:

Closed Position 5% Open Position 12% Open Position 30% Open Position 40% Open Position

As displayed, the LFC™ _3B pressure regulating valve plug assembly and movements.
Plug Assembly: 5% Open, showing the full plug assembly.
Closed Position: Shows the plug assembly on the body seat in o fully closed valve position.

5% Open Position: Shows the plug assemble in a 5% open position. It can clearly be seen that only the top of the V-Port opens up and creates a flow path . This reduces
cavitation and helps with fine control at low flow conditions.

12% Open Position: Shows the plug assembly in the 12% open position. Now it can be observed how the V-Port moved away from the seat and the openings are increasing
proportionally. At this point the top of the V-Ports are now being exposed to the flow path.

50% Open Position: Shows the plug assembly in the 30% opened position. Now it can clearly be seen that the full V-Port is creating a larger orifice in the flow path . Up
to this point, covitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during low flow allowing the cavitation to take place on non critical components of the valve .

40% Open Position: Shows the plug assembly in the 40% open position. Now it can clearly be seen that the V-Port is completely away from the seat and the flow path is
now relatively large. At this point the flow is approaching its medium demand flow rate and the V-Port has little to no function.

Flow Rates:

Flow (Efsec) 5 10 25 40 50 100 150 200 250 300 350 400

z DNS50 47

& DNBO 7 3 86

g DN100 23 57 79

= DN150 26 36 51 102

5 DN200 28 56 ] 112

2 DN25 a7 55 73 91 112

[ DN30 26 37 50 63 75 90 103
Flow US galton/ min 79.25 158,50 396.26 63401 79252 1585.03 237755 3170.06 3962 575 4755.09 5547.605 6340.12
& ' 682 1363

5 3" 247 493 1247

g [B 3,34 827 11,46

& & 317 5.22 74 1479

5 8" 4,06 8,12 12,18 16,24

£ 10" 5,37 7,98 10,59 132 1624

o 12" 3,77 537 7.25 9,14 10,88 13,05 14,96

Valve Sizing:

Pleose consult with Hydromine for clarification of correct sizing for your requirements.
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LFC™ 3B Pressure Regulating Valves

Robust, Reliable And Efficient:

Due to the minimal number of moving parts to effect the fluid control, the number of potential foilures are minimized. The valve can only fail for the following reasons:

1. Lock of maintenance: If filters are utilized in the control system, regular cleaning of the filters are required to prevent the valve operation from slowing down and
eventually creating a possible hydraulic locking of the valve. This process depends on the condition of the service water being used. The dirtier the woter, the shorter the
filter maintenance intervals will need to be. A valve seal replacement program should be employed to ensure that the valves shuttle seals are replaced in accordance with
manufacturer’s recommendations. As these seals are largely protected the intervals for mointenance on these items con usually be done in terms of years. If these seals
fail, the valve will start to bypass pressure from the Pu to the control chamber on the unbalanced valves. Pressure regulating valves are equipped with tell-tale breather
holes in the side of the cylinder which will immediately indicate seol failure.

2. Mechanical fouling: Should a large object be introduced into the service water piping and reach the valve inlet, such object could create o mechanical jum and prevent
the shuttle from operating.

3. Overriding of the control system: As the valve is hydraulically actvated and controlled, if the control system is isolated from the service water by way of isolation valves
in the control system, the valve will be hydraulically locked in position and will be unable to adjust to the inline condition changes.

4. Mechanical foilure of the muin seating arrangement: In time, the seating arrangement will experience conditions of high velocity across the seating surface during low
flow conditions. The high velocity will eventually cause wear on the seating surface and on the plug seating surfoce. If the valves starts to bypass across its seat, the down-
stream pressure could increase to the point where the surge relief valve is activated during low flow conditions.

All of these conditions are easily avoidable and rectifiable through regular maintenance programs and service water quality control and condition monitoring.

Design & Manufacturing Standards:

The LFC™ _3B pressure regulating valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10ANSI B16.3

ANSI B16.34ANSI B16.37

ANSI B16.5 ANSI N278 .1

Available sizes: DN50 /2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 2.5 MPa / 363 psi

Available end connections: ANSI Bl 6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, and other as per clients
requirement.
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LFC™ 3B Pilot Operated Pressure Regulating Valve

Overview:

A pressure regulating valve is designed to maintain o desired downstream pressure irre-
spective of the flow requirement. The LFC™ _3B variable ratio pressure regulating valve has
been developed to present a robust, simple and cost-effective low pressure (up to 2.5 MPa
/ 363 psi) solution to fluid handling issues in any industrial sector.

Features:

Reduced cavitation
- Low noise levels

- Low vibration

One moving part

- long lasting

Simplicity:

The LFC™ 3B Pilot operated pressure requlating valve is designed to minimize wearing
parts and in effect only has one moving part called the plug assembly. The plug assembly is
a piston thot is engineered to be unbalanced. The unbalanced plug assembly combined with
o pilot are designed to use inline fluid pressure to creute specific conditions in the system.

Its equipped with o 3-way pilot that controls the downstream pressure. A needle valve
ollows upstream pressure to flow into the valve top closing compartment at o controlled
flow rate.

The pilot releases pressure from the valve to compartment at an adjustable rate. By adjusting the adjustment screw, the downstream control pressure can be adjusted to
the desired downstream pressure. The pilot will ensure that the downstream pressure will remain stable, even if the upstream pressure changes with demand changes.

Materials of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions
Body Costing - Ductile iron Valve size Face to face #150
Body seat 4311304 S/ Steel Unit (mm) (Inch)
Plug 431/ 304 S/ Steal DN50 /2" 203 799
V-Port 431 304 S/ Steel DN80 / 3" 241 949
Piston rod 431/ 304 S/ Steel DN100 / 4" 292 11.50
Piston 431/ 304 S/ Stesl DN150/ 6" 356 14,02
Plug seat Palyurethane DN200 /8" 495 19.49
Sleave 431/ 304 S/ Steel DN250/ 10" 622 24,49
Sleeve Holder Dugclile iron DN300 /12" 699 2152
Cylinder 431/ 304 S/ Steel DN350 / 14" 787 30,98
Cylinder holder Ductile iron DN400 / 16" 914 35.98
Cylinder cover Ductile iron
{-Rings Nitrile (Buna)
Hoses Single braided

Low Maintenance Requirement:

All the moving parts of LFC™ 3B surge relief valve are manufactured from stainless steel which increases reliability and durability. The LFC™ 3B requires minimal

maintenance, the majority of which, can be conducted with the valve remaining in situ.

www.tescaglobal.com




HYDROMINE

PROJECTS INTERNATIONAL

EP

LFC™ 3B Pilot Operated Pressure Regulating Valve

Plug Assembly, V-Port And Dealing With Cavitation:

Closed Position 5% Open Position 12% Open Position 30% Open Position 40% Open Position

As displayed, the LFC™ _3B pressure regulating valve plug assembly and movements.
Closed Position: Shows the plug assembly on the body seat in o fully closed valve position.

5% Open Position: Shows the plug assemble in a 5% open position. It can clearly be seen that only the top of the V-Port opens up and creates a flow path. This reduces
cavitation and helps with fine control at low flow conditions.

12% Open Position: Shows the plug ossembly in the 12% open position. Now it can be observed how the V-Port moved away from the seat and the openings are increasing
proportionally. At this point the top of the V-Ports are now being exposed to the flow path.

50% Open Position: Shows the plug assembly in the 30% opened position. Now it can clearly be seen that the full V-Port is creating o larger orifice in the flow path. Up
to this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during low flow allowing the cavitation to take place on noncritical components of the valve.

40% Open Position: Shows the plug assembly in the 40% open position. Now it can clearly be seen that the V-Port is completely away from the seat and the flow path is
now relatively large. At this point the flow is approaching its medium demand flow rate and the V-Port has little to no function.

Flow Rates:
Flow [€/580) 5 10 75 40 50 100 150 200 750 300 350 200
3 DN50 47 o4
= DNBO 7 ] B6
g DN10L 23 57 79
8 DN15L 76 36 51 102
£ DNZ0 28 56 84 12
2 DN251 37 55 73 1 112
& DN30L 7 3 50 53 75 0 03
Flow US gallon/ min 79.25 158.50 396.26 534.01 792,52 1585.03 237755 3170.06 3962.575 4755.09 5547 605 5340.12
= z 6,62 13,63
2 N 247 49 247
g g 334 827 11,46
S 6" 3.7 5.22 74 14,79
£ [ 708 812 1218 16,24
ﬁ 10" 537 7.08 10,50 132 16,24
o 12+ 377 537 7.25 9,14 10,88 13,08 14,96

Robust, Reliable And Efficient:

Due to the minimal number of moving parts to affect the fluid control, the number of potential failures is minimized. The valve can only fail for the following reasons:

1. Lack of maintenance: If filters are utilized in the control system, regular cleaning of the filters are required to prevent the valve operation from slowing down and even-
tually creating a possible hydraulic locking of the valve. This process depends on the condition of the service water being used. The dirtier the water, the shorter the filter
maintenance intervals will need to be. A valve seal replacement program should be employed to ensure that the valves plug seals are replaced in accordance with manufac-
turer's recommendations. As these seals are largely protected the intervals for maintenance on these items can usually be done in terms of years. If these seals fail, the
valve will start to byposs pressure from the Pu to the control chamber on the unbolanced valves. Balanced valves are equipped with tell-tale breather holes in the cylinder
holder which will immediately indicate seal failure.

2. Mechanical fouling: Should a large object be introduced into the service water piping and reach the valve inlet; such object could create 0 mechanical joam and prevent
the plug assembly from operating.
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LFC™ 3B Pilot Operated Pressure Regulating Valve

Rohust, Reliable And Efficient Cont.

3. Overriding of the control system: As the valve is hydraulically actuated and controlled, if the control system is isolated from the service water by way of isolation valves
in the control system, the valve will be hydraulically locked in position and will be unable to adjust to the inline condition changes.

4. Mechanical failure of the main seating arrangement: In time, the seating arrangement will experience conditions of high velocity across the seating surface during low
flow conditions. The high velocity will eventually cause wear on the seating surface and on the plug seating surface. If the valves start to bypass across its seat, the down
stream pressure could increase to the point where the pressure relief valve is activated during low flow conditions.

All of these conditions are eosily avoidable and rectifiable through regular maintenance programs and service water quality control and condition monitoring.

Design & Manufacturing Standards:

The LFC™ 3B has been designed in accordance with various international standards as set out below: ASME Boilers and pressure vessels design code

ANSI BI6.10 ANSI BI6.3
ANSI B16.34 ANSI B16.37
ANSI BI6.5 ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI BI6.10
Pressure rating: up to 2,5 MPa / 363 psi

Availoble end connections: ANSI Bl 6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, and other as per client's
requirement.
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LFC™ 3B Electrically Actuated Isolation Valve

Overview:

The LFC™ 3B Electrically actuated Isolating valves were designed to be simple and easy to
operate.

Due o the hydraulically balanced design and low torque requirements the valve requires o relo-
tively small electrical actuator with no external gearbox. This feature saves copital and long term
maintenance costs. Any moke of electrical actuator con be fitted on the LFC™ 3B electrically
uactuated isolation valve. The LFC™ 3B electrically actuated isolation valves are generally used
in pump discharge control, PLC regulated control or any other automated applications. The
LFC™ 3B electrically actuated isolation valve has been developed to present a robust, simple
and cost effective low pressure (up to 2.5 MPa / 363 Psi) solution to fluid handling issues in any
industrial sector.

Low Operating Torque:

The LFC™ _3B Electrically isolation valve is hydrostatically balanced to enable easy opening and
closing at any pressure and differential conditions. It does not require the use of a gearbox or a
by-pass valve to balance pressure between the inlet and outlet. The differential pressures do not
affect the operating torque which results in a relatively flat torque curve allowing for the fitment
of smaller actuators.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other
liquids with o low percentage of suspended solids and chlorides. The valve's operating pH range
is2-14 pH.

Simplicity:

The LFC™ 3B valve is designed to minimize wearing parts and in effect only hos one moving part colled the plug. The plug is a piston that is engineered to be halanced.
The balanced plug uses the inline fluid pressure to remove the influence of differential pressure on operating torque. As such, the valve operating torque is the torque
required to overcome the sum of the friction forces generated between the valve seals and the sleeve plus the weight of the plug (depending on the installation con figura-

tion). This torque requirement is not offected by inline pressure variants and as such makes the balanced valves extremely good for actuation applications. Removal of
gearboxes reduces maintenance requirements and improves troubleshooting times.

Low Maintenance Requirement:

All the moving parts of the LFC™ _3B Electrically isolation valves are manufactured from stainless steel which increases reliability and durability. The LFC™ _3B requires
minimal maintenance, the majority of which, can be conducted with the valve remaining in situ.

Rohust, Reliable & Efficient:

Due to the minimal number of moving parts to effect the fluid control, the number of potential failures are minimized.
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LFC™ 3B Electrically Actuated Isolation Valve

Flow Rates:

Flow (€/sec 5 1 28 40 50 100 150 200 250 300 350 400
DN50 47 g/
DN80 17 34 86

g DN100 23 57 78

S DN150 26 36 51 102

= DN20D 28 56 B4 112

87 DN250 37 85 73 91 112

&= DN300 26 37 50 63 75 90 103

Flow US gallon/ min 79.25 158.50 396.26 634.01 79252 | 158503 | 237755 | 3170.06 | 3962.575 | 475509 | 5547.605 | 6340.12

7 2 6,82 1363

= 3 247 493 12.47

g 4" 3.3 827 1146

£3 6" 3ir 5.22 74 14.79

g g 4,06 §.12 218 16,24

@ 10" 537 7,98 10,59 132 16.24

o 12" 317 537 7.25 5,14 10,88 13,05 14.95

Valve Sizing:

Please consult with Hydromine for clarification of correct sizing for your requirements.

Materials Of Construction & Dimensions:

Part Name Material Specification Face To Face Dimensions

Body Casting - Ductile iron Valve size Face to face #150

Body seat 431/ 304 S/ Steel Unit (mm) (Inch)
Plug 431 /304 S/ Steel DN50 /2" 203 7.99
\-Port 431 /304 S/ Steel DN80 /3" 241 9.49
Spindle / Shaft 431 /304 S/ Steel DN100 / 4" 292 11.50
Plug seat Polyurethane DN150 / 6" 356 14,02
Sleeve 431/304 S/ Steel DN200 / 8" 495 19.49
Sleeve Holder Ductile iron DN250 / 10" 622 24 49
O-Rings Nitrile (Buna) DN300 / 12" 699 27,52
| Tripod rods Carbon steel DN350 / 14" 787 30,98
Bush holder Ductile iron / Carbon steel DN400 / 16" 914 35.98
Seals / 0-Rings Nitrile (Buna)

Shaft seal Polyurethane

Wiper seal Polyurethane

Design & Manufacturing Standards:

The LFC™ _3B electrically actuated isolation valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSIB16.3

ANSI B16.34  ANSI B16.37

ANSI B16.5 ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up 1o 2.5 MPa / 363psi

Available end connections: ANSI BI6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings and other as per client’s
requirement.
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LFC™ 3B Surge Prevention Valve

Overview:

The LFC™ 3B Surge prevention system is designed to prevent water hammer or pressure
surges in pumping systems. Especially in mining applications. Water hammer (or, more
generally, fluid hammer) is a pressure surge or wave resulting when a fluid in motion is
forced to stop or change direction suddenly (Momentum Change).

Water hammer commonly occurs when a pump is stopped suddenly and a pressure wave
propagates in the pipe. It is a force that can arise in any pumping system that undergoes
abrupt changes in its rate of flow. These flow changes can result from pump starts and stops,
the opening and closing of valves, and water column separation and closure. The piping
design does have an effect upon water hammer but, we have identified the main conditions
resulting in hammer,

When Does Water Hommer / Pressure Surge Occur?
Water hammer will normally occur in @ pumping system when one of 3 conditions occur:
1. A total power failure, causing all the running pumps to trip.

2. The emergency stop is activated on the lost running pump.
3. Tripping of the last running pump.

Water Hammer / Pressure Surge:

Typically water hammer travels at the speed of sound through it's medium which can amount to 1 481 m/s (Ave 995m/s} in water. Water is only partially compressible. At
ambient temperature one pound of pressure will decrease its volume by a factor of about 0.0000034. The larger the volume of water, the easier it is to see the effect of
water hammer. Compression begins at the leading edge of the water column and when the additional energy it produces cannot continue on past the closed valve (Non
Return valves}, o pressure or shock wave is generated which travels back upstream. The inception of this shock wave is very similar to the "echo” that is produced when o
sound wave, traveling through air, strikes some barrier. When the wave hits the upstream valve it is reflected back downstream but with a diminished intensity. This, bock
and forth, motion continues until friction and reflection losses cause the waves to dissipate. The speed at which o wave travels and the energy it loses during travel depends
upon the density and compressibility of the medium in which it is traveling. It turns out that the density and compressibility of water make it o very good medium for shock
wave generation and transmission.

Simplicity:

The LFC™ 3B Surge prevention valve system is designed to minimize wearing parts and in effect only has one moving part called the plug assembly. The plug assembly is
a piston that is engineered to be un-halanced. The LFC™ 3B Surge prevention valve is water hydraulically actuated using an hydraulic switch. The function of the hydraulic
switch is to displace water from the control chamber of the valve rapidly.

This rapid displacement of water causes the surge prevention valve to open extremely quickly. The hydraulic switch is controlled using a compact oil hydraulic power pack.

Low Maintenance Requirement:

All the moving parts of the LFC™ _ 3B Surge Prevention valves are manufactured from stainless steel which increases reliability and durability. The LFC™ 3B valve range
requires minimal maintenance, the majority of which, can be conducted with the valve remaining in situ.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with a low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 - 14 pH.
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LFC™ 3B Surge Prevention Valve

The Effects Of Water Hammer / Pressure Surge:

The graph shows the effects of water hummer on o pump station in an Mine, The graph shows the effects of water hammer in a Mine pump station, with an under
with an underground pump station of 770m static head when 1 pump ground pump station of 786m m static head when 2 pumps tripped.
tripped.

100.0 1

Pump Siaried

Pressure (Bar)
&
r=1

’ Wﬁ }M V?Wﬁ" ﬁ"Nﬁ‘WN ROV N e AR A Ao

Furmp tripped 03.09:55 “ 1

500 ————————————————————— BIwA e E A L EQm

Time of Day

2 This is the result of water hammer in @ Mine pump station, with an under-
How Does It Work? ground pump station of 750m static head after 1 pump tripped, due to o total

The LFC™ _3B Surge prevention valve opens rapidly when there is an abrupt stop of the power failure.

last running pump, or a total power failure during dewatering. At that stage the flow is
still moving away from the pump station, but as soon as it loses it's driving force and
energy it will start returning towards the pump station. Due to the open LFC™ _3B Surge
prevention valve, the returning column of water is met with an open orifice and an exit
point for any energy build up.

The flow moves through the surge prevention valve and energy dissipator installed after
the valve. After keeping the LFC™ 3B Surge prevention valve open for +/- 10 seconds,
the surge prevention valve starts closing in a controlled manner to prevent any surging.
The function of the energy dissipator is to discharge the flow at safe pressure and a set
flow to atmosphere into the suction dam or drain.

The graph on the left shows the effects of water hammer on an underground pump station

with 920m static head when 1 pump tripped. The graph on the right shows the result of using the LFC™ _3B surge prevention valve system in the same pump station, when
1 pump tripped. It clearly demonstrates the effectiveness of the solution and shows that no water hammer was experienced.

B 4700 AM 064800 AM (B43.00 AW 085000 AM DESI-00AM 05200 AM 335200 AM DEH00AM 08 500 AM
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LFC™ 3B Surge Prevention Valve

LFC Surge Prevention System With Compact Oil Hydraulic Power Pack:

Materials 0f Construction & Dimensions:

HYDROMINE

PROJECTS INTERNATIONAL

Part Name Material Specification Face To Face Dimensions
Body Costing - Ductile iron Valve size Face to face #150
Body seat 431/ 304 S/ Steel Unit {(mm) (Inch)
Plug 431 /304 S/ Steel DN50 /2" 203 799
Seat retaining ring 431 /304 S/ Steel DNB0 /3" 241 949
Piston rod 431/ 304 S/ Steel DN100 /4" 292 11.50
Piston 431/ 304 S/ Steel DN150/ 6" 356 14,02
Plug seat Polyurethane DN200 /8" 495 19.49
Sleeve 431/ 304 S/ Steel DN250 /10" 522 24 49
Sleeve Holder Dugtile iron DN300 /12" 699 27,52
Cylinder 4311304 S/ Steel DN350 /14" 787 30,98
Cylinder holder Ductile iron DN400 / 16" 914 35.98
Cylinder cover Ductile iron
(-Rings Nitrile (Buna)
Hoses Single braided
Flow Rates:
Flow (€/sec) 5 10 25 40 50 100 150 200 250 300 350 400
== DNSU 47 94
g DNBO 17 k7] B6
E!L DN100 23 a7 79
3 DN150 26 36 51 102
5 DN200 28 56 84 112
@ DN250 ar 55 73 Ll 112
= DN300 26 37 50 63 75 90 103
Flow US gallon/ min 79.25 158.50 396.26 634.01 792.52 1585.03 2377.55 3170.06 3962.575 4755.09 5547.605 6340.12
— 7 5,82 1363
a 3" 247 4,93 12.47
g 4" 3,34 B8.27 11.46
- 6" 37T 5,22 74 14,79
] 8" 4,06 812 12,18 16,24
& 10" 9,37 7.98 10,58 13,2 16,24
= 12" 377 537 7,25 9,14 10,88 13,08 14,96
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LFC™ 3B Surge Prevention Valve

Surge Prevention System:

e = — = = i = = = o —

Power Pack
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NV — Needle Valve 220VAC
SV — Solenoid Valve
AC — Accumulator
SLV — Qil Pressure Relief Valve
PG — Pressure Gauge
T—Tank
CV— Check Valve
N/C HS — Nominally Closed Hydraulic Switch
PS - Pressure switch
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LFC™ 3B Surge Prevention Valve

Typical Pump Station With Surge Prevention System..

k3K

- Pump

- Check Valve

- Pump Discharge Control Valve
- Manual Isolation Valve

- Surge Prevention Valve

- Energy Dissipator
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Design & Manufacturing Standards:

The LFC™ _3B Surge Prevention valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3

ANSI B16.34  ANSI B16.37

ANSIB16.5  ANSI N278.1

Available sizes: DN50 / 2" to DN400 / 16"
Face to face dimensions to ANSI B16.10
Pressure rating: up to 2.5 MPa / 363 psi

Available end connections: ANSI B 16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN, all makes of grooved or ring joint couplings, and other as per client’s
requirement.
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LFC™ 3B Excess Flow Shutdown Valves

Overview:

The LFC™ 3B Excess flow shutdown valve is designed to shut down the flow of water in a piping
system when an incident such os a pipe burst, or pipe break occurs. In most water piping
systems, an instantoneous shutdown operation can cause o water hammer thot could result in
serious damage to the piping system. In such a case, water will also continuously run out of the
system until it is manually isolated for the problem to be attended to, and as o result a very
high volume of water can get wasted. It is often not considered that the high volume of water
wastage can substantially increase the cost of operating s well,

In such a case, the flow of water is required to be managed in a controlled manner by the use
of o control valve that can gradually close off and reduce the flow of the water. Should there be
o valve in the system that can automatically sense the pipe burst or break and shut down auto-
matically such as the LFC™ 3B Excess flow shutdown valve, the risks will be mitigoted and the
wostage of water can be controlled, which will eventually result in substantial cost savings.

The LFC™ 3B Excess flow shutdown valve works on a very similar principal as a fuse in an elec-
trical circuit, however, o fuse is designed to stop the flow of current instantaneously when the
draw exceeds the maximum fuse rating, whereas the LFC™ 3B Excess flow shutdown valve is
designed to shut down in o grodual and controlled manner,

The valve is designed to execute this type of operation automatically, and it will start to close off when the desired set-flow (pre-set has been reached, thereby giding in
preventing o woter hammer that could cause domage to the piping system from occurring.

The LFC™ _3B Excess flow shutdown valve is designed to present o robust, simple and cost-effective solution to fluid handling issues in any industrial sector, off up to 2.5
MPa / 363 psi.

Design Features:

At the core, the LFC™ 3B range of Excess flow shutdown valves are designed with simplicity in mind. It has one only moving part called the plug assembly, which in effect
minimizes the wear and tear of the valve, therehy increasing the valve’s overall life span.

The plug ossembly is o piston that is engineered to be unbalanced, and vses the valve’s inline fluid pressure to control the differential pressures that influences it's operat-
ing torque. As such, the valve’s operating torque induced by the plug assembly is all that is required to overcome the sum of all counter frictional forces generated by the
valve’s seals, sleeve, cylinder, and the weight of the plug assembly (depending on the installation configuration).

Under normal conditions, the downstream hydraulic pressure below the plug assembly keeps the valve in the open position vio o primary hose arrangement. A secondary
hose arrangement is used to feed o hydraulic pressure to the top of the plug assembly; however, the valve will remain open due to the reduced counteracting surface area
on top of the plug assembly. The downstream pressure that keeps the valve open gets reduced with the help of the V-port assembly, and only when there is an actual instance
of excess flow that takes place, the secondary hose arrangement that feeds the hydraulic pressure to the top of the plug assembly will start to exert o force that moves the
plug assembly into the closed position.

As a safety feature, the LFC™ 3B range of Excess flow shutdown valves are design to remain closed when it shuts down and cannot open by itself. When the hydraulic force
from the downstream side of the valve that acts below the plug assembly starts to become greater than the hydraulic force from the upstream side of the valve that keeps
it closed, only then will the plug nssembly start moving to the open position once again.

Alternatively, a 3-way L-Port ball valve can be installed to manually override the excess flow shutdown valve. A qualified operator will be required to manually execute this
operation, once the necessary maintenance has been done. When the valve is fully closed, it will remain closed and will not open by itself. The upstream pressure which
causes the valve to remain closed can be released by simply opening the 3-way valve (changing the lever position) to vent the fluid that is contained in the valves closing
chamber. By closing off the upstream pressure with the 3-way valve and venting the valve’s closing chamber, the valve will start to gradually reopen again in o controlled
manner. The opening speed of the valve can be controlled with an external variable orifice (needle valve).

A bypass system designed to fill the piping system can also be installed to prevent water hammer and pipe shocking, especially in large bore piping systems. If a bypass

system is used, the excess flow shutdown valve will only start opening when the downstream piping is close to reaching the fully charged line pressure. It is recommended
to install an oir release/vacuum break valve in the piping system after the excess flow shutdown valve, to release the nir from the system while it is filling.
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LFC™ 3B Excess Flow Shutdown Valves

Dealing With Cavitation:

In most water reticulation and piping applications, most valves will always experience cavitation at the initial opening and final closing stages. The LFC™ 3B Excess flow
shutdown valve has been designed to reduce the effects of cavitation on the seating areas by the use of o specially designed V-port device which work in conjunction with
the Plug ossembly. The Images below shows various open positions of the LFC™ _3B Excess flow shutdown valve’s V-port arrangement. This is shown ot incremental percent-
ages for illustration purposes.

(1). 100% Open (2). 75% Open (3). 50% Open (4). 30% Open (5). 15% Open (6). 5% Open (7). Closed
Position Position Position Position Position Position Position

Figure 1: V-Port Open Positions At Incremental Percentages

Figure 1: 100% Open Position.

This illustration shows the Plug assembly in a 100% open position. Now, it can clearly be seen that the V-port is fully open, and the flow path is only slightly restricted. At
this point, the flow is at its full demanded flow rate, and the V-port has little to no function. During a pipe burst or pipe break, the sightly restricted flow path will generate
a pressure drop that is sufficient enough for the excess flow shutdown valve to sense a differential pressure and start shutting down. The flow direction is from inside the
body seat and V-Port to the outside diameter of the V-Port.

Figure 2: 75% Open Position.
This illustration shows the Plug ussembly in a 75% open position. It can clearly be seen that the V-port is almost fully open, and the flow path is still slightly reduced. After
a pipe burst or break has occurred, the LFC™ _3B Excess flow shutdown valve will start to close off in a controlled manner and reduce the flow in a linear pattern os it closes.

Figure 3: 50% Open Position.
This illustration shows the Plug assembly in 0 50% open position. It can clearly be seen that the V-port is nearly half open, while the flow path is still reduced.

Figure 4: 30% Open Position.

This illustration shows the Plug assembly in a 30% open position. It can clearly be seen that the V-port creates a smaller orifice area, and the flow path is getting reduced.
From this point, cavitation needs to be dealt with to increase the life expectancy of the valve. The V-port trim ensures that the seating elements are further apart from each
other during a low flow condition, which allows cavitation to take place on the non-critical components of the valve.

Figure 5: 15% Open Position.

This illustration shows the Plug assembly in a 15% open position. It can be observed that the opening is proportionally reduced as the V-port opening becomes smaller at
this point, the top of the V-port is exposed to o reduced flow path. This reduces cavitation at the low flow conditions.

Figure 6: 5% Open Position.

This illustration shows the Plug assembly in a 5% open position. It can be seen that the opening ot the top of the V-Port just slightly exposed and is very small. This reduces
cavitation at low flow conditions.

Figure 7: Closed Position.
This illustration shows the Plug assembly completely seated aguinst the valve body, in a fully closed position. This indicates that the valve is fully closed.

Operating Method:

The LFC™ 3B range of Excess flow shutdown valves are hydrostutically operated and does not require any external equipment such as sensing devices, controllers,
actuators, or electrical connections to operate. It cun be installed in remote places where there is no access to electricity.

Operating Conditions:

The LFC™ 3B range of valves are designed to operate in systems with relatively clean mediums like water, or other liquids with a low percentage of suspended solids and
chlorides. The valve's operating pH range is hetween 2 - 14 ph.
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LFC™ 3B Excess Flow Shutdown Valves

Flow Rates:

Flow (€isec) 5 10 25 40 50 100 150 200 250 300 350 400
= DN5O 47 o4
s D80 17 34 8%
E‘ DN100 23 57 74
2 DN150 28 36 il 102
5 DN200 28 56 B4 112
ﬁ DN230 a7 55 73 91 12
[ DN300 26 37 50 83 [} 20 103
Flow US gallon / min 78.25 158.50 39626 34.01 792.52 1585.03 2377.55 3170.06 3062.58 4755.08 5547 61 6340.12
3 2" 6:82 1363
= 3" 247 483 1247
g 4 3.34 8.27 1146
'; 6" 3.7 5.22 7.40 14.79
3 8" 4.06 8.12 12.18 16.24
g 10" 5.37 788 10.59 13:20
o 12 3.77 537 7.25 914 10.88 13.05 14.94
Material Specifications: Valve Sizing:
- Part Description — Material Specification Please consult with a technical expert at Hydromine Projects International for
(00 LCHE [ron g . . e .
é_o_e.vm, 7311 304 S/5i6a clarification on correct valve sizing on your specific requirements.
Plug 431/ 304 5/5teel
-port or Seat holder 431/ 304 S/Stesl . . X
Shaft 431/ 304 S/Steel Maintenance Requnemems.
Piston 431/ 304 S/Stesl
Plug seat Polyurethane " cord . -
Sieeve 431/ 304 5/Stee] The LFC™ 3B range of valves require minimal maintenance, the majority of
T°|D — Sleeve hoider E;?f;{;ﬂgm | which can be conducted with the valve remaining in situ. All moving parts of
Cylinder SiStee . %
Clinder holder Setlis Iron I.F{?’”_.SB Excess fl?w st]utqt?wn valve is rn‘unuiuctured from stainless steel
Cylinder lop cover Ductile iron which increnses their reliubility ond durability.
Indication rod 431 /304 5/Stesl
Hoses Single braided
|Seals Polyurethane
O-Rings Bona N
Dimensions:
_ Face to face dimensions: ANSI Class 150 (#150)
Size {mm) (inch)
DN50/2" 203 799
DNB0 /3" 241 9.49
DN100/4" 292 11,50
DN150/6" 356 14.02
DN200/8" 495 19.49
[DNZ507 10" 622 24.49
DN300/12" 699 2752
DN350 /14" 787 3098
DN400/ 16" 914 3598

Design & Manutfacturing Standards:

The LFC™ 3B Excess flow shutdown valve is designed in accordance with various International Boiler and Pressure vessel standards, as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10 ANSI B16.3

ANSI B16.34 ANSI B16.37

ANSI B16.5 ANSI N278 .1

Available sizes: DN5S0 / 2" to DN400 / 16"
Face to foce dimensions to ANSI B16.10
Pressure rating: up to 2.5MPa / 363 psi

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1
(IS0 7005-1) DIN, all makes of grooved or ring joint couplings, and various other types, as per client requirements.
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LFC™ 5E Range Of Surge Reduction Check Valve

Overview:

The LFC™ 5E Range Of Surge Reduction Check Valve stops reverse flow. It is
commonly used in pump stations to stop the pump from running in reverse when the
pump is stopped. LFC™ 5E Range Of Surge Reduction Check Valves were designed to
reduce the effects of water hammer when the check valve shuts down. Most conven-
tional check valves on the market today only reduce flow in the last 30% of closure
resulting in o rapid slamming action which creates water hammer,

The LFC™ 5E Range Of Surge Reduction Check Valves were developed to be more
energy efficient with o better flow co-efficient (Cv) than most nozzle check valves on
the market today. The nozzle check valve reduces the effects of water hammer but
none of our competitors are energy efficient. In pumping systems, energy efficiency is
crucial. Energy efficient valves will allow for a maximum amount of fluid to be
pumped in the shortest amount of time that the pumping system can deliver. Whereas
the time to pump the same amount of fluid with low energy efficiency valves will
increase. Over time this will drastically increase the running cost of the pump station
due to increased energy requirements as well as wear and tear on pumps and valves.

The LFC™ _5E Range Of Surge Reduction Check Valve has been developed to present a robust, simple and cost effective high pressure (up to 25 MPa / 3 626 Psi) solution
to fluid handling issues in any industrial sector.

Operating Conditions:

These valves are designed to operate in systems with relatively clean media like water or other liquids with a low percentage of suspended solids and chlorides. The valve's
operating pH range is 2 — 14 pH.

Simplicity:

The LFC™ _5E Range Of Surge Reduction Check Valve, disc is shaped to allow for a smoother flow path around it. The disc is carried by a shaft that can slide in two guides
on the inlet and outlet side of the LFC™ 5E Range 0f Surge Reduction Check Valve body. On the outlet side of the Surge Reduction Check Valve body guide, the guide is
partly closed creating a compartment. By closing the compartment partly, during o closing operation a vacuum is created inside the compartment of the guide. This prevents
the disc from slamming shut and the LFC™ _5E Range Of Surge Reduction Check Valve therefore closes in o controlled manner which drastically reduces the occurence of
water hammer.

By carrying the disc on a shoft, bushes and guides, we increase the life of the LFC™ _5E Range Of Surge Reduction Check Valve when compared to conventional check valves.
Conventional check valves all have a hinge systems attached to the door / disc. These hinge systems are not very reliable as the hinges wear out and prevent the door /disc
form closing to the correct position causing the check valve to leak and fail.

A spring is installed in the LFC™ _SE Range 0f Surge Reduction Check Valve to keep it in the closed position for commissioning. After the system is charged with pressure,

the pressure acts on the moving wetted parts and forces the LFC™ _5E Range Of Surge Reduction Check Valve closed and the spring serves no purpose. Once the pump starts
or the pressure is higher from the inlet side of the LFC™ _SE Range Of Surge Reduction Check Valve, the higher pressure pushes the check valve disk open.

Low Maintenance Requirement:

LFC™ 5E Range Of Surge Reduction Check Valve only has one moving part making it very relible. It is manufactured from stainless steel which increases reliability and
durability. LFC™ _5E Range Of Surge Reduction Check Valve requires minimal maintenance which is made easy by its split body configuration.
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LFC™ 5E Range Of Surge Reduction Check Valve

The Effects 0f Water Hammer:

See the effects of water hommer on an underground pump station with 770m static head in an Mine when 1 pump waos fripped using a conventional double door check
valve.
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The Effects Of Using A LFC™ 5E Range Of Surge Reduction Check Valve:

See the effects of how installing the LFC™ _5E Range Of Surge Reduction Check Valve drastically reduced the severity of the water hammer at the underground pump
station in o Mine with a static head of 1192m when 1 pump was tripped.

Diagram 1
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LFC™ 5E Range Of Surge Reduction Check Valve

Materials 0f Construction & Dimensions:

Face to face dimensions
Part Nome Specification Unit #4600 #900 #1500
{(mm) {inch) (mm) (inch) (mm) (inch)
Intel body Casting - BS3100 Gr. A2 DN100 / 4 431 16.97 457 17.99 546 21.50
Inlet body seat #1 309 §/Steel DN150 / 6* 559 22.m 610 24.02 705 21.76
Inlet body seat #2 Fé DN200 / 8" 660 25.98 737 29.02 832 32.76
Inlet body seat #3 F12 DN250 / 10" 787 30.98 B38 52.99 991 59.02
Outlet body Casting - BS3100 Gr. A2 DN3oo / 12* 838 52.99 965 57.99 1130 44.49
Flanges ASTM A105 DN350 / 14" B89 35,00 1029 40.51 1257 49.49
Disc 431 §/5teel DN400 / 16" m 39.02 1130 44,49 1384 34,49
Shaft 431 5/Steel
Shaft bush 162
Guide bush 431 §/Steel
0-Rings Nitrile (Buna)
Clamps BS3100 Gr. A2
Flow Rates:
Flow (&/sec) 25 35 50 100 150 200 250 300 350 400

'g DN100 7 12

- DN150 4 5 8 27

E DN200 4 8 16 5

E DN250 2 5 10 15 24

= DN300 4 9 13 17 2 25

Flow US gallon / min 596.26 554.76 792.52 1585.03 2577.55 5170.06 5962.58 4755.09 5547.61 6340.12
- 4 1.02 1.74
g" 6" 0.58 0.73 1.16 5.92
-E 8" 0.58 1.16 232 493

E 10" 0.29 0.73 1.45 218 5.48

= 12" 0.58 1.31 1.89 47 5.19 5.63

Design & Manufacturing Standards:

LFC™ _5E Range Of Surge Reduction Check Valve has been designed in accordance with various international standards as set out below:
ASME Boilers and pressure vessels design code

ANSI B16.10  ANSI B16.3

ANSI B16.34  ANSI B16.37

ANSI B16.5  ANSI N278.1

Available sizes: DN50 / 2" to DN600 / 18"
Pressure rating: up to 25MPa / 3 626 psi
Face to face dimensions: ANSI B16.10 or other, minimum #600

Availoble end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (150 7005-1) DIN, all makes of grooved or ring joint couplings, and other as per clients
requirement.
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LFC™ 7 Energy Dissipators

Overview:

The LFC ™ _7 energy dissipator is a custom designed piece of equipment that reduces
the upstream pressure to the designed ratio at o specific designed flow rate.

The LFC™ 7 energy dissipator hos been developed to present o robust, simple and
cost effective method to reduce pressure at a set flow rate in open ended pipes. It will
typically be vsed with o dam level control valve or o column drain volve. The
dissipator will ensure that the pressure is discharged from the open end at o safe
pressure. The LFC™ 7 energy dissipator will increase the life of the valve upstream
of it as the valve will not be required to throtile or break pressure. The high wear task
is undertaken by the dissipator .

Operating Conditions:

The LFC™ 7 energy dissipator have o series of orifices that break pressure and
reduce flow over each stage.

Noise Level:

The LFC™ 7 energy dissipator is relatively quiet compared to other dissipators in the
market place.

Dimensions:
[ Face 1o face dimensions (popular sizes only)

Unit #150 | #300 | #600 #900 | #1500 I

(mm) (inch) {mm) (inch) (mm) | (inch) {mm) | {inch) {mm) (inch)

DN5O / 2" 203 7.9 267 10.51 292 | 150 368 | 1449 368 14.49
DN8O / 3" 241 9.49 318 12,52 356 14.02 361 | 1500 270 10.63
DN100 / 4* 292 150 356 14.02 431 1897 457 R 546 21.50
DN150/6° T e | M5 | s | s | nn 810 | 24m 705 | 2778
DN200 / 8" 495 19.49 559 22.01 660 25.98 737 | W 832 32.76
DN250 / 10° o 2449 o | 24.49 __?ia'_? ] 098 B38 ; ny 991 3902
[Eisi?cﬁ 1" | e | wmem [ m | uw 858 o mw | ws | me | | s
'{BNSSD;‘ 14" 787 30.98 762 30.00 88y 35.00 1029 40.51 1257 ] 49.49 |
{DN400 / 16" 914 35.98 838 32.99 991 39.02 130 | ue 1384 | 5449 |
Design & Manufacturing Standards: Materials Of Construction:
The LFC ™ _7 Energy Dissipator Range has been designed in accordance with various Part Name | Material Specification
international standards os set out helow: Body #1 |ASTM A105 Grade B
ASME Boilers and pressure vessels design code Body #2 | Hollow bar ST52
ANSI B16.10 ANSI B16.3 Stages §431 §/Steel hardened
ANSIB16.34  ANSI B16.37 Spacers ASTM A105 Grade B
ANSIB16.5  ANSI N278.1 Stopper Carbon steel

Available sizes: DN12 / 1/2" to DN1000 / 40"
Pressure rating: up to 25MPa / 3 626 psi
Face to face dimensions: ANSI B16.10

Available end connections: ANSI B16.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1)
DIN, all makes of grooved or ring joint couplings, and other as per clients
requirement.
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LFC™ 22 Pinch Type Manual Isolation Valve (BARET Valve)

Overview:

The LFC™ _22 Pinch type Manual Isolating valves (BARET Valve) were designed to be simple and
easy to operate.

The LFC™ 22 Pinch type Manual Isolation valve hos been developed in conduction with
Zimbubwe Valve's “BARET Valve” to present a robust, simple and cost effective (up to 2.5 MPa /
363 psi) solution to abrasive liquids handling issues in any industrial sector.

Operating Conditions:

The BARET Valve have a long history, being used in applicutions with slurries, pulps and o wide
range of aggressive fluids, which are often difficult and costly to manage using other types of
valves, such os gate, knife gate etc. The natural rubber sleeve formulation gives good wearing
characteristics and long work life.

Simplicity:

The LFC™ 22 Pinch type Manual Isolation valve (BARET Valve) is designed to minimize wearing
parts. It is operated by a rising spindle, handwheel mechanism. The benefit of the rising spindle
is that one can immediately see if the valve is open, close or partly open. As opposed to non-ris-
ing spindle valves where the valve position cannot be determined at a glance.

Low Maintenance Requirement:
The LFC™ 22 Pinch type Manual Isolation valve (BARET Valve) sleeves are relatively easy to change should it be worn or ruptured. The bearings can be chonged, with the

valve remaining in situ, in the open position. A grease nipple in the bearing box enables easy lubrication of bearings. The rising spindle makes lubrication and cleaning
easy. Lifting holes makes handling and installation earlier.

Robust, Reliable & Efficient:

The valve body are fabricated (os opposed of being cast), and it's structure a good rigid transfer of pipeline forces. The sleeve is well protected, in the tubular housing
against external agencies, including sunshine, and damage by outside interference.

Flow Rates:

The valve offers o free flow with no flow restriction.

Actuation:

A wide range of electrical, pneumatic, and hydraulic actuators can be fitted on the valve.

Materials of Construction & Dimensions:

Part name Material Specification Valve siié Maximum Pressure Rating Face to face
Body Fabricated carbon steel (MPa) (psi) (mm) (inch)
Sleeve Natural rubber DN50 / 2" 2.9 362,6 190 7,48
Spindle 431 S/Steel DN80 / 3" 2.0 362,6 255 10,04
Bearing box 431/ 304 S/Steel DN100/ 4" 29 362.,6 305 12,01
Driving bush LG 2 DN150 / 6" 25 362.,6 406 15,98
Bearings Thrust bearings DN200/ 8" 16 232,06 520 20,47
DN250 / 10" 1 145,04 635 25
DN300 /12" 0,6 87,02 750 29,53
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LFC™ 22 Pinch Type Manual Isolation Valve (BARET Valve)

Design & Manufacture Standards:
The LFC™ _22 Pinch type Manual Isolation Valve (BARET Valve) has been designed in accordance with various international standards.

Available sizes: DN50 / 2" to DN300 / 12"
Pressure rating: up to 2.5 MPa / 363Psi

Available end connections: ANSI Bl6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN and other s per client’s requirement.

Manufacturing Standards:

The BARET Valve has heen manufactured to an 1S0 9002 Quality Assurance System since 1994
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LFC™ 22 Pinch Type Surge Prevention Valve (BARET Valve)

Overview:

The LFC™ 22 Pinch Type Surge Prevention System is designed to prevent water hummer or pressure surges in dirty
water or slurry pumping systems. Especially in mining applications. Water hammer (or, more generally, fluid
hammer) is a pressure surge or wave resulting when a fluid in motion is forced to stop or change direction suddenly
(Momentum Change).

Hydromine used their tried and tested LFC™ 1B high pressure surge prevention system concept and combined the
technology with the tried and tested BARET Valve from Zimhabwe Valve to develop the LFC™ 22 Pinch Type Surge
Prevention System. It presents a rabust, simple, and cost effective (up to 2.5 MPa / 363 psi) solution to abrasive
liquids handling issves in any industrial sector.

Water hammer commonly occurs when a pump is stopped suddenly, and a pressure wave propagates in the pipe. It
is o force that can arise in any pumping system that undergoes abrupt changes in its rate of flow. These flow
changes can result from pump starts and stops, the opening and closing of valves, and column separation and
closure. The piping design does have an effect upon water hammer but, we have identified the main conditions
resulting in hammer.

When Does Water Hammer / Pressure Surge Occur?
Water hammer will normally occur in @ pumping system when one of 3 conditions occur:
1. A total power failure, causing all the running pumps to trip.

2. The emergency stop is activated on the last running pump.
3. Tripping of the last running pump.

Water Hammer / Pressure Surge:

Typically, water hammer travels ot the speed of sound through its medium which can amount to 1 481 m/s (Ave 995m/s) in water. Water is only partially compressible. At
ambient temperature one pound of pressure will decrease its volume by a factor of about 0.0000034. The larger the volume of water, the easier it is to see the effect of
water hammer. Compression begins at the leading edge of the water column and when the additional energy it produces cannot continue on past the closed valve (Non-Re-
turn valves), a pressure or shock wave is generated which travels back upstream. The inception of this shock wave is very similar to the "echo” that is produced when a sound
wave, traveling through air, strikes some barrier. When the wave hits the upstream valve, it is reflected bock downstream but with o diminished intensity. This, back and
forth, motion continues until friction and reflection losses cause the waves to dissipate. The speed at which o wave travels and the energy it loses during travel depends
upon the density and compressibility of the medium in which it is traveling. It turns out that the density and compressibility of water make it o very good medium for shock
wave generation and transmission.

Simplicity:

The LFC™ _22 Pinch Type Surge Prevention Valve System is designed to minimize wearing parts. The LFC™ _22 Pinch Type Surge prevention valve is oil hydraulically actuated
using a small hydraulic power pack to actuate.

This rapid displacement of oil stored in an accumulator under pressure causes the LFC™ 22 Surge Prevention valve to open extremely quickly.

Low Maintenance Requirement:

All the actuator parts of the LFC™ _ 22 Pinch Type Surge Prevention Valves are manufactured from stainless steel which increases reliability and durability. The LFC™ 22
(BARET Valve) sleeves are relatively easy to change should it be worn or ruptured. Lifting holes makes handling and installation earlier.

Operating Conditions:

The BARET Valve have a long history, being used in applications with slurries, pulps and a wide range of aggressive fluids. The natural rubber sleeve formulation gives good
wearing characteristics and long work life.
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LFC™ 22 Pinch Type Surge Prevention Valve (BARET Valve)

The Effects Of Water Haommer / Pressure Surge:

The graph shows the effects of water hummer on o pump station in an Mine, The graph shows the effects of water hammer in a Mine pump station, with an under
with an underground pump station of 770m static head when 1 pump ground pump station of 786m m static head when 2 pumps tripped.
tripped.

100.0 1

Pump Siaried

’ w«w }M V?Wﬁ"ﬁ"h"ﬁw AR ;m‘ R

Pressure (Bar)
&
r=1

Fump lripped 09.08:55 “

S U S —— BIDA B RN A T Ema

Time of Day

2 This is the result of water hammer in @ Mine pump station, with an under-
How Does It Work? ground pump station of 750m static head after 1 pump tripped, due to o total

The LFC™ _22 Pinch Type Surge Prevention Valve opens rapidly when there is an abrupt pewar fullure.

stop of the last running pump, or a total power failure during dewatering. At that stage
the flow is still moving away from the pump station, but as soon as it loses its driving
force and energy it will start returning towards the pump station. Due to the open LFC™
_ 22 Pinch Type Surge prevention valve, the returning column of water is met with an open
orifice and an exit point for any energy build up.

The flow moves through the surge prevention valve and energy dissipator installed after
the valve. After keeping the LFC™ _22 Pinch Type Surge Prevention Valve open for +/- 10
seconds, the surge prevention valve starts closing in a controlled manner to prevent any
surging. The function of the energy dissipator is to discharge the flow at safe pressure and
a set flow to atmosphere into the suction dam or drain,

The graph on the left shows the effects of water hammer on an underground pump station

with 920m static head when 1 pump tripped. The graph on the right shows the result of using the LFC™ _1B surge prevention valve system in the same pump station, when
1 pump tripped. It clearly demonstrates the effectiveness of the solution and shows that no water hammer was experienced.
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LFC™ 22 Pinch Type Surge Prevention Valve (BARET Valve)

LFC™ 22 Pinch Type Surge Prevention System with Compact Oil Hydraulic Power Pack:

Typical Pump Station With Surge Prevention System.:

rha |

- Pump

- Check Valve

- Pump Discharge Control Valve
- Manual Isolation Valve

- Surge Prevention Valve

- Energy Dissipator

S N B W R —
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LFC™ 22 Pinch Type Surge Prevention Valve (BARET Valve)

Surge Prevention System:

Power Pack

6 PS
| e P-4 . g |

Motor

1
Key: | \ 7 20VDC,
SV — Solenoid Valve v / N N 110VAC or
|
I
-

AC — Accumulator 220VAC
SLV — Oil Pressure Relief Valve 1
PG — Pressure Gauge prossse
T—Tank A
CV— Check Valve

PS - Pressure switch

by —=>—> —_a— P

Materials of Construction & Dimensions:

Part name [Material Specification Valve size Maximum Pressure Rating Face to face

Body Fabricated carbon steel (MPa) (osi) (mm) {inch)
Sleave Natural rubber DN50 /2" 25 3628 190 7.48
Piston rod 431 S/Steel DNBO /3" 25 3628 255 10,04
Cylinder 4317304 S/Steel DN100 /[ 4" 25 3628 305 12,01
Cylinder end caps 431 SiSteel DN150 / 6" 25 362.6 406 15,98
Piston 431 S/Steel DN200 / 8" 16 232,08 520 20,47
Seals Polyurethane DN250 f 10" 1 14504 635 25
0-Rings Nitrile (Buna) DN300/ 12" 0.6 87,02 750 29.53
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LFC™ 22 Pinch Type Surge Prevention Valve (BARET Valve)

Design Standards:
The LFC™ _22 Pinch Type Surge Prevention Valve (BARET Valve) has been designed in accordance with various international standards.

Available sizes: DN50 / 2" to DN300 / 12
Pressure rating: up to 2.5 MPa / 363Psi

Available end connections: ANSI BI6.5, BS4504, BS10, AS/NZS 4331.1 (IS0 7005-1) DIN and other as per client’s requirement.
Manufacturing Standards:

The BARET Valve has been manufactured to an 1S0 9002 Quality Assurance System since 1994
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Tesca Technologies Pvt. Ltd.

Tesca Mining Products

Brochure
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In This Product Range we Have High Qualitiy Standards | LFC Range of High Pressure Isolating | Safety & Control Valves |
Low Pressure Safety & Control Valves | Energy Dissipaters & Expansion Joints and other Mining Application Tools,
Equipment & Accessories.




Tesca Products

Range of Low Pressure Valves

"
SlipOn

Pipe Fittings Flanges and Fabrication

Range of
Medium to High Pressure

Pipe Jointing Couplings

Range of
Pinch Valves Up To PN25

Pressure Gauges

Range of Strainers

Range of Check Gate and Butter

Range of ¥
Surge Reduction Check Valve

Range of Energy Dissipaters

Rhino Reels Heavy Duty Fire Hose Reels
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Tesca Products

Spiral Wound and Ring Gaskets

Mining Cap lights

Mining Pickaxe

Bucket Excavator

Mining Hammer

Conveyor Belt

Chisels

Refuge Chambers

Shovels

Rock Duster

Air respirator system

Drones
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