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Water
companies
to be net

zero by
2030

Sources: UK Government

UK Water Industry Challenges

Largest
consumption
from
distribution of
water in
networks

Water industry
uses 3% of
UK's energy

4th most Industry only
energy generates 8.5%
intensive from renewable
sector in the sources.

UK
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Borehole Optimisation Study

Scope:
» Review the client’s borehole sites
* Rank on power consumption

* Select 6 highest consuming sites

Target:

* Reduce overall site operational
costs by 5%
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Measuring The Existing System

Visiting the site with the aim to:
* Understand system
» Data collection

« Data verification

HydroCo
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Measuring The Existing System

* Borehole pump assessment

Well drawdown
« Water level variance _ .
* Influences maximum and minimum pump lift - : A
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Reducing System Losses

 Condition of the assets
« Type of assets

e Remove unwanted headloss
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Reducing System Losses - Site Model Calibration
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» Create a model of the site
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Design Optimum Pumps
What does the client want from the site?
* Pumping more, or less water

* Reducing electricity bills

« Change in operation:
« Sending water somewhere else?

* Network calming

* Backup pumps T
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Design Optimum Pumps — Defining the system curve
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35

Electric Power (kW)  ecceee Daily Cost (£)

Proposed site operation:

BH3+BHI1, 28 MLD over 24 hours

BH3, 17.99 MLD over 21 hours, 20.5 MLD over 24 hours (238 I/s)
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Design Optimum Pumps - Defining The Duty Point
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Design Optimum Pumps - Defining The Duty Point

Pump Performance vs Efficiency 82.00%
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Design Optimum Pumps - Defining The Duty Point
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Collect Manufacturers ‘Best Offering’

Manufacturers Pump Curve Offerings (BH3)
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35% Saving Achieved

Existing Pump:
275 kW

£1,395 per day
(inc. site headloss)

Design Pump:
163 kW

£930 per day
(exc. site headloss)

Manufacturers Best
Pump:

160 kW

£912 per day
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Optimum Pump Selection - Composition Of Pumped Energy

Composition of Pumped Energy

60
Pump Efficienc
50 -
Energy dependent on the efficiency of the pump
< 40
]
= System Losses
E 30
2 Energy required to overcome system losses
g
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Static Lift
10
Energy required to get water out of ground into
0 storage with no headloss.
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ﬂydroCo




/
f

Borehole Optimsation Conclusions

The largest
energy saving is
achieved when

poor asset

conditions
resolved

End-to-end tests
highlight poor
SCADA data

Additional
tapping points
required to
understand
individual asset
losses

Optimum duty
point selection
not max

head/flow
operating point

Up to 10%
variance in
manufacturers
suggested pump
performance

It’s a challenge
to make big
savings by

optimising
pumps




Case Study - System Step Change
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Case Study - Pump Configuration -
0.200 ]
Operating Conditions 4
Flow, rated 12122 lis Liquid Type/ Application - Water .
Differential Head (requested) 1003 m Additional liquid description : b
Differential Head (actual) 21004 m Solids diameter, max 10,00 mm = 0.150 "_ .
Suction pressure, rated / max :0.00/0.00 barg Solids/B h i by :000% E J
NPSH available, rated : Ample volume = y
Site Supply Frequency - 50 Hz Temperature, max 120,00 deg C - E [
e —— Fluid density rated :1,000 SG 0.100
Speed, rated <1346 rpm Viscosity, rated :1,00 cSt ]
Impeller diameter, rated (approx.) 600 mm Vapor pressure, rated : 0,02 bara i
Impeller diameter, maximum 2600 mm Material E
Impeller diameter, minimum - 490 mm Material selected - Grey Cast Iron / Stainless 0.050 1
Efficiency - 85,49 % Steel / Stainless Steel 1
NPSH required / margin required :381/0.50m . . Pressure Data -
nq (imp, eye flow) / S (imp, eye flow) :14/154 Metricunits | Maximum working pressure :10,88 barg ]
Minimum Continuous Safe Flow (MCSF) P Maximum allowable working pressure  : 19,00 barg 0.000 T T 5 T T T T 1
Head. maximum, rated diameter (approx.) - 111.1m imum suction p : 14,00 barg 00:00 06:00 12:00 18:00 00:00
Head rise to shutoff (approx.) £ 10,69 % Hydrostatic test pressure : 16,32 barg
Flow, best eff. point :218.2lis Driver & Power Data (@Max density)
Flow ratia, rated / BEP 19727 % Driver sizing specification  Rated powier Pump Curve -Pump_new_v2
Diameter ratic (rated / max) : 100,00 % Margin over specification 115,00 %
Head ralic (rated dia / max dia) £100,00 % Service factor 1,00 Pump Curve  Notes
Cq/ChiCe/Cn [HI2010] :1.00/1.00/1.00/1.00 [Power, hydraulic 1209 kW CH
Selection status - Acceptable Power, rated ‘244 KW ump turve Data i 21220 i 700.00 :
anance testing siandard -~ Power, maximum, rated dismeter 327 KW Neminal Flow (I/s) Pressure Diameter (mm) Inertia Mode User valur v
recommended driver rating  : 315 kW /422 hp _Pump_new_v2
wr—m——7 71— —7 ——— 7 1% Nominal Speed (rpm) 1346 Suction Diameter (mm) ~ 800.00 Total Inertia (kg.m2) 0-00
T . 1 -
Flow (5) Head (m) m;ﬁ“ﬁ:
® » 0.00 110.00 100.00
E }J. 73.23 109.83 128.00
-] § 107.97 109.26 156.00 |
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Case Study - Optimizer Plans

Pareto Result:
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Case Study - 7 day Cost Comparisons

Pumping Station 1 — 2.5% saving

Pumping Station 2 — 21.1 % Saving

Total — 11.5 % saving
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Case Study - Manual Plans Derived after the optimisation:

E2L00001,E2000023.,1 (Pipe)
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Optimisation Study Conclusions

Optimisation
improves
efficiency of the
network

Provides the
ability to find
new ways to run
the system

Next step
towards near-
real-time
modelling

capabilities
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Thank you for listening

Are there any Questions?
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