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xisting System Hydraulic Considerations
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ISSUES AND CONCERNS
Newer Booster Station
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ISSUES AND CONCERNS




NEWER BOOSTER STATION
Split Case Pumps

* Suction and discharge on
opposite sides

* Double-hung impeller

» Shaft is perpendicular to
flow

e Casing is split into top and
bottom halves

* Top half is lifted off for
service.




NEWER BOOSTER STATION
Split Case Pumps




NEWER BOOSTER STATION
Flow Control




OLDER BOOSTER STATION
Vertical Turbine Pumps

* Long-shaft pump

* The bowl is down in the
water

* The discharge head is
mounted above

* Line shaft runs up the
discharge column

» Add multiple bowls in series
for high head




OLDER BOOSTER STATION
Vertical Turbine Pumps




CHLORINATION

» Accu-Tab system

 Standardizing around
OSHG throughout system




PROJECT OBJECTIVES

* Increase capacity to 12,200 gpm

* New onsite sodium hypochlorite
generation

» Address NPSH issues in new
design

 Maximize use of two onsite
reservoirs

* Improve automation
* Improve energy efficiency
* Single pump technology







CAVITATION

COLLAPSING
BUBBLES

. / Rotation
» Cavitation is the of Impeller

formation of vapor
bubbles in any

flow which are
subjected to an
ambient pressure
equal to or less
than the vapor
pressure of the
liquid being
pumped.




CAVITATION

 Cavitation damage is the loss
of material produced by the
collapse of the vapor bubbles
against the surfaces of the
impeller or casing.

» Cavitation may be present in
combination with erosion and
corrosion - especially in
wastewater.




SUCTION
CAVITATION

» Occurs when pump
suction is under a
low pressure / high-
vacuum condition

* The pump is being
starved or is not
receiving enough
flow.

* Bubbles form at the
eye of the impeller




SUCTION
CAVITATION
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SUCTION CAVITATION FURTHER EXPLAINED -




SUCTION
CAVITATION

e Possible Causes:

 Clogged filters or
strainers

 Blockage in the pipe

* Pump is running too
far right on the
pump curve

 Poor piping design,
or pump selection

 Poor suction

conditions (NPSH
requirements)




DISCHARGE
CAVITATION

* Occurs when pump
discharge pressure is
extremely high or runs

less than 10% of its

vest efficiency point.

« High pressure makes it
difficult for the fluid
to flow out of the
pump, so it circulates
inside the pump.




DISCHARGE
CAVITATION

e Liquid flows between
the impeller and the
housing at very high
velocity, causing a
vacuum at the housing

wall and the formation
of bubbles.




DISCHARGE
CAVITATION

* Possible causes:
 Blockage in the pipe
on discharge side

 Clogged filters or
strainers

« Running to far left
on the pump curve

 Poor piping design




EGL and HGL

Positive P
¥

Other Types of Cavitation

e Valves
e Modulating Valves
 Control Valves

* Piping Systems
 Large changes in elevation
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UNDERSTANDING NPSH

System NPSHa (available)

NPSHA = h ¢ + 1, (s) — hf o hvp
Pat
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Pump NPSHr (required)

Derived from pump characteristics
Varies with different types of pumps
Varies with flow

Provided by the pump manufacturer
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Understanding NPSH




NPSH Evaluation - BPS #1

BM1 BPS NPSHa (ft) at 3,800 GPM
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NPSH Evaluation - BPS #2

NPSH Margins BPS #2
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Pump Evaluation and Selection

« Canned Turbine vs Split Case
» Balance Cost & Functionality

 Number of pumps, flow rates
* 4 Duty, 1 Standby

11 D H NPSH h t
- Efficiency s

Mational Pump

- $184,124.00
Company

Mational Pump
Company

$222 027.00

$35.785.00
§50,942.00
H00_ 14300
Mote:
1. Cost does not include installation




Split Case - Pump Evaluation

All Pumps: 21.125" Trimmed Impeller
12x10 Pump 150 hp motor
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Split Case - NPSH Evaluation

21.125" IMPELLER NPSHA vs NPSHR

All pumps Running Proposed new pump With
21.125" impeller

=
.
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OSHG Evaluation and Selection

e OSHG | Description | Units | Min Month | Avg Month | Max Month [ Peak Day
12.200
« Benefits & Challenges Chemical Dose | mgt | 035 | 0715 [ o035 | 01

 Design Criteria ChemFeedRate | GPM | 013 | o037 | om | 118 |
NaOCIBulkStorage! | days | 13 | s | 25 | 15 |

. Evaluation [actbutiSonse | aon |50 | | o | o]

1. Based ona combined liquid sworage of 2,500-gallon MNaO(C] at 0065% solution

2 De live ry 2. Based oo 2000600 Ths stornge of FIA frod grade salt brine storage

 Controls
| Descripon [ Pros | Coms

Alternative #1 Acid Cleaning System | e  Higher Capital Costs

PSI Technologies Power Ventilation

Lower Capital Costs
Safe Passive Venting
Owner Familiarity

Alternative #2
De Nora (MIOX)







ALTERNATIVE #1

Add/Replace
Pumps at Existing
Facilities



ALTERNATIVE #2
Replace pumps

in older BPS




ALTERNATIVE #3
Expand newer BPS and add pumps

EXISTING BM1 BPS

ABANDON EXISTING
c E PIPE

SE VALVE



ALTERNATIVE #4
ew BPS at existing site
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ALTERNATIVE #5
ew BPS at new site

AUTOMATED
GATE

_~REPURPOSE EXISTING BM2 BPS
FOR ONSITE SODIUM !
HYPOCHLORITE GENERATION CHLORINE SOLUTION LINE FROM
(OUT OF VIEW) OSHG BUILDING (BADGER
MOUNTAIN #2)
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FLOW METER AND CHLORINE
INJECTION VAULT




SOLUTIONS - Evaluating Use of Tank Levels
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Questions?
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