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HYDROMINE™ LFC 1B Excess Flow Shutdown Valves

Overview:

The HYDROMINE™ LFC_1B Excess flow shutdown valve is designed to shut down the flow of
water in a piping system when an incident such as a pipe burst, or pipe break occurs. In most
water piping systems, an instantaneous shutdown operation can cause a water hammer that
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 a 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 as well.

In such a case, the flow of water is required to be managed in a controlled manner by the use
of a control valve that can gradually close off and reduce the flow of the water. Should there be
a valve in the system that can automatically sense the pipe burst or break and shut down
automatically such as the HYDROMINE™ LFC_1B Excess flow shutdown valve, the risks will be
mitigated and the wastage of water can be controlled, which will eventually result in
substantial cost savings.

The HYDROMINE™ LFC_1B Excess flow shutdown valve works on a very similar principal, such
as a fuse in an electrical circuit, however, a fuse is designed to stop the flow of current
instantaneously when the draw exceeds the maximum fuse rating, whereas the HYDROMINE™
LFC_1B Excess flow shutdown valve is designed to shut down in a gradual 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 heen reached, thereby aiding in
preventing a water hammer that could cause damage to the piping system from occurring.

The HYDROMINE™ LFC_1B Excess flow shutdown valve is designed to present a robust, simple and cost-effective solution to fluid handling issues in any industrial sector,
off up to 25 MPa / 3 626 psi.

Design Features:

At the core, the HYDROMINE™ 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, thereby increasing the valve’s overall life span.

The plug assembly is a piston that is engineered to be unbalanced, and uses the valve’s inline fluid pressure to control the differential pressures that influences it's
operating 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
hy 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 via a primary hose arrangement. A secondary
hose arrangement is used to feed a 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 a force that moves the
plug assembly into the closed position.

As a safety feature, the HYDROMINE™ 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 hecome greater than the hydraulic force from the upstream side of the
valve that keeps it closed, only then will the plug assembly 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 heen 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 a 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 air release/vacuum break valve in the piping system after the excess flow shutdown valve, to release the air from the system while it is filling.
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HYDROMINE™ 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 HYDROMINE™ LFC 1B
Excess flow shutdown valve has heen designed to reduce the effects of cavitation on the seating areas by the use of a specially designed V-port device which work in
conjunction with the Plug assembly. The Images below shows various open positions of the HYDROMINE™ LFC_1B Excess flow shutdown valve’s V-port arrangement. This is
shown at incremental percentages 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

- s S o,

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
hody seat and V-Port to the outside diameter of the V-Port.

Figure 2: 75% Open Position.
This illustration shows the Plug assembly 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 as it closes.

Figure 3: 50% Open Position.
This illustration shows the Plug assembly in a 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 a 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 at 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 against the valve hody, in a fully closed position. This indicates that the valve is fully closed.

Operating Method:

The HYDROMINE™ 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 can be installed in remote places where there is no access to electricity.

Operating Conditions:

The HYDROMINE™ 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 between 2 - 14 ph.
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HYDROMINE™ LFC 1B Excess Flow Shutdown Valves

Flow Rates:

Flow (€/sec) 5 10 25 35 50 60 100 150 200 250
g DN50 17 81
= DN80 3 10 27 80
g DN100 22 143 53 76 91
= DN150 2,5 45 10 13 38 87
5 DN200 34 45 14 32 55
@ DN250 7 17 27 42
a DN300 5 11 18 28
Flow US gallon / min 79,25 158,50 396,26 554,76 792,52 951,018 1585,03 2377,545 3170,06 3962,575
= 2" 2,47 11,75
= 3" 0,44 145 3,92 11,60
S 77 0,32 2,07 7,69 11,02 13,20
= 6" 0,36 0,65 1,45 1,89 5,51 12,62
= 8" 0,49 0,65 2,03 464 7,98
2 10" 1,02 247 3,92 6,09
o 12" 0,73 1,60 2,61 4,06
Kv/Cv VALUES
Unit Kv Cv
DN50 /2" 42 49
DN80 / 3" 140 162
DN100/ 4" 237 274
DN150/ 6" 579 669
DN200 / 8" 969 1120
DN250 /10" 1382 1599
DN300 /12" 2688 3118
Dimensions:
Face to face dimensions (ANSI B16.10) Height
#300 #600 #900 #1500 Centre line to Top & bottom
Unit (mm) (inch) (mm) (inch) (mm) (inch) (mm) (inch) (mm) (inch)
DN50 /2" 267 10 172 292 11112 368 14112 368 14112
DN80 / 3" 318 12112 356 14 381 15 470 18112
DN100/ 4" 356 14 432 17 457 18 546 21112
DN150 / 6" 445 17112 559 22 610 24 705 27 3/4
DN200 / 8" 559 22 660 26 737 29 832 32 3/4
DN250 / 10" 622 24112 787 31 838 33 991 39
DN300/ 12" 711 28 838 33 965 38 1130 44112
DN350 / 14" 762 30 889 35 1029 41 1257 49 112
DN400 / 16" 838 33 991 39 1130 44 1384 45112

Material Specifications:

Part Description

Material Specification

Body — DN50 to DN100

Casting - 431 S/Steel

Body — DN150 to DN400

Casting — BS3100 Gr. A2

Body seat #1 431 S/Steel
Body seat #2 F6

Body seat #3 F12

Flanges ASTM A105
Plug 431 /304 S/Steel
\/-port or Seat holder 431/ 304 S/Steel
Shaft 431 /304 S/Steel
Piston 431/304 S/Steel
Plug seat Polyurethane / UHMWPE / 431 S/Steel
Sleeve 304 S/Steel
Cylinder 304 S/Steel

Cylinder holder

Carbon Steel

Cylinder top cover

Carbon Steel

Indication rod

4311304 S/Steel

Hoses

Single braided
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HYDROMINE™ LFC 1B Excess Flow Shutdown Valves

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 HYDROMINE™ LFC_1B range of valves require minimal maintenance, the majority of which can be conducted with the valve remaining in situ. All moving parts of
HYDROMINE™ LFC_1B Excess flow shutdown valve is manufactured from stainless steel which increases their reliability and durability.

Design & Manufacturing Standards:
The HYDROMINE™ LFC_1B 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

ANSIB16.10 API 598
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 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, HYDROMINE™ HMP U-Coupling,
HYDROMINE™ HMP™ -TE tapered couplings and various other types, as per client requirements.
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