ARAINFINE®

Irrigation Solution.

PUMP STATION AND PIPELINE SAFETY
SYSTEM(water hammer protection)

ART FLOW CONTROL

http://www.artvalves.com

Rainfine Irrigation Solution

http://www.centerpivotchina.com
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Role of large water supply
pipelines in modern societies

= Increased demand coupled
with reduced groundwater
and drying up of other near by

sources necessitate water
Import
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CAUSES OF TRANSIENTS (Water Hammer
— Pressure Surges)

*Valves
-Closures (partial)
-Opening - pressure o Hospll
-Check valve operation

*Pumps 0.
-controlled shutdowns
-pump trips
-startups

o B0+
=

204

*Rapid flow changes ol

'hydrant StartUp'ShUtdOWH _EDD 10 20 30 40 50 50 70 50 a0 100

time

- pipe breaks

www.FluidHammer.com www.IKYPIPE.com 10
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e Pump run down resulting from
planned shutdown or electric
power failure results in column
Sseparation

e Column returns and shock
pressure occurs
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Effects of water hammer on

pipeline systems

= High Pressures
o Pipe bursts
o Pipe fatigue

O | a7 Draccrirac
LUVV FiTOoOOuUITO

o Inward collapse of
pipelines
= Damages to pumping and
other system components

www. KYPIPE.com 12 www.FluidHammer.com
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ELEVEN TIME PIPE BURSTS IN BAOJI
CITY CHINA
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Surge protection options

Hydraulic
x grade line Surge
tank Delivery
reservoir
Air valve
h = ﬁ
H, g
Discharge Relﬂux
valve
tank Scour
Suction T~ — — | %
pond Air vessel Reflux valve g
—_% Scour
—
B ~-~
Pump _ Pressure relief valve
inertia L
By-pass
Rundown
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Methods and Equipment for pipe

safety
= Hydraulic Analysis and the Report

= Equipment:
o Preesure tank
Pump control valve
Surge Anticipating Control Valve
Air valve
Vaccum valve
Grooved(Flexible Couplings)

o 0O 0O O O

o Pressure reducing valve
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Hydraulic Analysis



B RAIMFIME (DALLARN) T ATIOM CO, LTD

AINFINE

Irrigation Solution.

Hydraulic Analysis and the Report

KYPipe: GPM Eq: HW

Map 1 Map Seltings] System Daia] Other Datal Setup/Defaults Report ]
Pipe2000 [PEMOREG] CP[democity1]
File Edit Wiew Analyze Move Labels Fadlities Management Tools Help Print ‘ Clear I Font ‘ Load/Swap ‘ Customize]
KYPip e: GPM Eq: HW Table Index # Pipe:17. I Pipe Information
Map ]Map Seﬁmgs1 System Dalal Other Datﬂ SetupJ'Defauhsl Repmt] Del | Mors) g2 | Dara Ching
r I ;J |nsrt_\.ess§§! Rstt | User)|
Layout : PIPELINE RESULTS
| Fixed \-‘_-\ g 9,__ éfﬁ/@ Mame |P-5
Text b i . _ _
= R’ 004®§ Pins Type STATUS CODE XX -CLOSED PIPE ¥ -CHECK VALVE
N \ \‘)0‘ (Q QQ & P iam B | PIPE HODE HUMBERS FLOWRATE HEAD MINOR LINE HL/
| _Clear " TN AN QQ OQQ Q B Diam |
1| & PGS \_" Q Q o - HAME #1 #2 LOSS LOSS VELO. 1000
DK \ \"n’r~ QQQQQ itrl o - (gpm) (£t} (ft)  (ft/s) (Lt/ft)
%‘ ~\ \ 7y / Ring 11 -] P-1 a- 2 J-10 -75.00 2.52 0.00 0.85 0.88
L | P- 2 T- 3 T-15 21.06 0.01 0.00 0.09 0.01
Length{3296 [ F P- 3 J- 3  Puw-1 0.00 0.00 0.00 0.00 ©0.00
& ' P- 4 J- 1 T 2 -141.83 1.60 0.02 0.91 0.69
% Rough 128 'LF P- 5 J-1 J- 6 153.89 2.62 0.00 0.98 0.80
P- 6 J- 6 J- 5 45.00 0.68 0.00 0.51 0.34
Fittings |~ Closed P- 7 J- 6 T- 4 87.89 0.19 0.00 0.56 0.28
P- 8 J- 8 J-12 -155.11 2.12  0.00 0.99 0.81
P- 9 J- 8 J- 9 30.00 0.51 0.00 0.34 0.16
P-10 J-10 T-14 -103.10 0.62 0.00 0.66 0.38
P-11 J-10 J-11 45.00 0.96 0.00 0.51 0.34
P-12 T-12 T-16 21.06 0.03 0.00 0.13 0.02
P-13 J-12 - 1 -176.17 2.45 0.07 1.12 1.05
P-14 T-15 J- 1 21.06 0.05 0.00 0.13 0.02
P-15 J-16 J- 3 21.06 0.01 0.00 0.09 0.01
P-16 J- 4 J- 7 91.90 0.47 0.00 0.59 0.31
P-17 T- 4 T-14 -4.01 0.00 0.00 0.03 0.00
P-18 J-14 J- 8 -107.11 0.79 0.00 0.68 0.41
P-19 J- 7 J-10 31.90 0.15 0.00 0.20 0.04
P-20 J- 7 J-13 60.00 0.72 0.00 0.68 0.59
P-21 Pump-1 R- 1 0.00 0.00 0.00 0.00 0.00
X053 Y9643 P [Flow < M Pres ] A gefCase0 P B efCase0




ARAINFINE®

Irrigation Solution.

Surge2000

Pipe2000 [DEMOREG] CP[democity1]
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System with No Protection
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System with Full Protection
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Preesure tank



Closed surge tanks or air vessels

o | .z L]

= Compressor vessels
= Bladder vessels
= Hybrid surge tanks
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Pressure Tanks

i [
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Pump control valve

Surge Anticipating Control
Valve
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Typical Layout for 740 Pump Control
Valves 740 x 3 Units, 735 x 2 Units
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Pump Control Valve — Body & Components

Solenoid

Main

Valve Check

Valve

Filter

Cock
Valves



Pump Control Valve — Operation

u’l%= .

gh=

Valve is Closing Valve is Opening Valve is Closing as

a Check Valve



Surge anticipation valves

www. KYPIPE.com 33 www.FluidHammer.com
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AIR VALVE

VACCUM VALVE
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Alr valves

= Alr release valves
= Vacuum valves

= Generic air
release/vacuum
valves

= Surge suppressing
non-slam air

release/vacuum
valves
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Alr release valves

= Filling operation
= Generally do not offer any surge protection
= Mandatory on most transmission mains

= AWWA recommends at every 500m and all
peak points

www. KYPIPE.com 36 www.FluidHammer.com



Surge suppressing non-slam air
release/vacuum valves

www. KYPIPE.com 37 www.FluidHammer.com
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Surge suppression air valves (3 stage valves)

Pressure drops
below zero

Pressure rises
above zero

Pressure rises over
switching value

D)
U
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Air |nflow

through

www. KYPIPE.com
arge orlflce

Air outflow
through
large orifice
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Air outflow
through
reduced

orifice

Outflow of
residual air
through
small orifice
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Vacuum valves




Vacuum valves
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Grooved(Flexible Couplings)



ARAINFINE®

Irrigation Solution.

The Victaulic grooved end piping

system

“  The Victaulic grooved end piping system
is the most versatile, economical and
reliable mechanical pipe joining system
available.

“ Benefits of the grooved systems:
“  Rigidity

“ Noise and vibration attenuation

“  System maintenance and expansion
“  Flexibility

“  Seismic stress absorption

“ Alignment ease



900 mm CWP

44
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The Groove

= Grooves are formed primarily by roll grooving (or
cold forming) a groove mto the pipe
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Roll Grooving Tools




INSTALL




Flexibility

Expansion Deflection

o). Mn

Contraction




Flexible
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Victaulic Flexible Couplings

Joints Deflected
Mo Expansion/Contraction

Available
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Pressure reducing valve
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Bermad Model 720 Bermad Model 920-MO
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Definitions

Pressure Reducing Control Valves (P.R.V.s)
are automatic control valves which reduce a
higher inlet pressure into a lower constant
outlet pressure regardless of fluctuating flow
and varying inlet pressure.
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Definitions
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Typical Applications

Reducing pressure for lower distribution zone
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How Does a P.R.V. Work?

4 Regqulation Control Loop( 2 Way Type )
“a It man




Typical Installation
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