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Overview

It is relatively simple to order a submersible pumpset. Most 
people are happy when the required flowrate is reliably achievedpeople are happy when the required flowrate is reliably achieved. 

We shall examine some finer details in achieving this, using less 
energy and costing lessenergy and costing less. 

My experience began in East Malaysia, from 1994. At Veolia 
Water Central we abstract in excess of 500 Million litres per dayWater Central, we abstract in excess of 500 Million litres per day.

1. Firstly we shall look at specifying flow / pressure requirements. 

2. Secondly consider the advantages of Vertical Spindle Pumpsets.

3. Finally we shall examine inefficiencies in submersible y
installations.

Please ask questions throughoutPlease ask questions throughout.



“It’s simple to order a submersible pumpset”

Ordering a replacement 
pumpset:pumpset:

Copy Nameplate Details.

Confirm cable lengthConfirm cable length.

Get some quotations, inc. all 
worksworks. 

Choose the lowest capital cost.

Check it starts & stopsCheck it starts & stops. 

On to next job……



“It’s too simple to order a submersible pumpset !!!”

Problems:

The flow has gone up a bit, so 
the operators throttle the outlet 
valve.

The energy bill is still high.

The pump satisfies dailyThe pump satisfies daily 
demand in 12 hours. 

The motor still trips on high 
temperature.

We are used to this. 

Isn’t electricity expensive!



Specifying flow / pressure requirements.

Data to specify duty points:

P k Fl t l t/ hi h t

Denton BH 1: Pumping WL

50.00

1992

Peak Flow at lowest/ highest 
Lowest Lift.

drought and highest Pumping 35.00

40.00

45.00

pi
ng

 W
at

er
 L

ev
el

 (m
A
O

D
)

1993

1996

2005 g g p g
Water Level (PWL).

riser losses to headworks
20.00

25.00

30.00

0 1 2 3 4 5 6 7 8 9 10 11 12 13

B
H

 1
 P

um
p

2006

2007

2008

Discharge Pressure, system 
curve, as below:

0 1 2 3 4 5 6 7 8 9 10 11 12 13

Month

Historic Output - Denton, April 1998 to Dec 2008

8

9

Denton

Denton Trendline

4

5

6

7

O
ut

pu
t (

M
l/d

)

0

1

2

3

0

01
/0

4/
98

01
/0

8/
98

01
/1

2/
98

01
/0

4/
99

01
/0

8/
99

01
/1

2/
99

01
/0

4/
00

01
/0

8/
00

01
/1

2/
00

01
/0

4/
01

01
/0

8/
01

01
/1

2/
01

01
/0

4/
02

01
/0

8/
02

01
/1

2/
02

01
/0

4/
03

01
/0

8/
03

01
/1

2/
03

01
/0

4/
04

01
/0

8/
04

01
/1

2/
04

01
/0

4/
05

01
/0

8/
05

01
/1

2/
05

01
/0

4/
06

01
/0

8/
06

01
/1

2/
06

01
/0

4/
07

01
/0

8/
07

01
/1

2/
07

01
/0

4/
08

01
/0

8/
08

01
/1

2/
08

Date



Pumps consume energy, sometimes efficiently.

 Pump Operation – Fixed Speed Pumps.
Pumps operate efficiently over a relatively small operating range. Outside of this range, energy 
is wasted within the pump.



Use pumping flexibility to reduce costs?

What is costWhat is cost 
framework ? 

Maximise 
Cheaper Night 
Time and 
Weekend Usage

Minimise Peak 
Evening Tariff 
UsageUsage

Triad Usage ? 

S.T.O.R. (Short (
Term Operating 
Reserve)



Efficiencies at actual operating points.?

Consider efficiency for several duty points? 
Determine usual operating points and utilisation rates.

Determine best and worst pumping duties.

Compare average efficiencies and costs.



Advantages of Vertical Spindle Pumpsets.

3 to 4 times higher capital cost, but can achieve 3 to 5 years 
payback on a 160kW installation at 100% duty, with opex 
savings £20 to £30K p.a. 

Submersible Pumpsets:
Motors are a compromise : 85 to 90% efficient, require water cooling, are 
usually the source of failure (mechanically or electrically) require betterusually the source of failure (mechanically or electrically), require better 
quality power supply, submersible cables and associated losses.

Pumps: 70% to 80% efficient, typically 2900rpm rpm, 

Vertical Spindle Pumps / Line Shaft pumps:
Standard above ground motor 93% to 96% efficient, no submersible cable g
required, usually air cooled. 

Pumps: 75% to 87% efficient, typically 1450 rpm. Wearing parts in shaft, 
lower capital cost for installation on higher PWL’slower capital cost for installation on higher PWL s.



Lowest Life-cycle Cost Seriesy
Hard Stainless steel 
shaft sleeves fitted 

as standard.

Keyed muff type couplings 
fitted as standard.

E il bl lik l
Renewable hardened sleeves 

enhance shaft life.

Easily removable, unlike lower 
cost screwed couplings ensuring 

increased component life.

Co r ro s io n  r es i st an t  r ig i d st a in le s s st e el  s h af t a s  s ta n d ar d .

L o w e s t  L i f e - c y c l e  C o s t  S e r i e s

D if fu s e r t y pe  d e s ig n  p ro m o te s  a x ia l r a th e r th a n  r ad i al  lo a d s.H e av y  d u ty  t hr u st  b e a rin g  a ss e m b ly .

H a rd  St a in le s s st e el  sh a ft  s le e ve s  f itt e d as  s t an d a rd .K ey e d  m u ff  t yp e  c o u pl in g s f it te d  a s s ta nd a r d.

C u st o m er  s p e ci fie d  m e c h an i ca l s ea ls . En ha nc ed  b ea rin g  lif e.An ti -fri cti on  o r M ic he ll typ e thr us t be ar ing s de pe nd an t on  lo ad . M in im u m L1 0 life  in  e xc es s o f 50 ,0 00  ho u rs u nd er al l d es ign  lo a d c on di tio ns .

R en ew a ble  h ar de ne d sle ev es  e n ha nc e sh aft  lif e.E a sily  r em ov a ble , u nl ike  lo w er  co st  sc re we d  co up lin g s e ns ur in g i nc rea s ed  co m po ne nt  lif e.

Si te sta nd a rds  a nd  c us tom e r s pe ci fie d o pt io ns  

Corrosion resistant 
rigid stainless steel 
shaft as standard.

Increased bearing and shaft

Diffuser type design 
promotes axial rather 

than radial loads.

Heavy duty thrust bearing 
assembly.Customer specified 

mechanical seals.

Enhanced bearing life.

Anti-friction or Michell type thrust 
bearings dependant on load. Minimum 

L10 life in excess of 50,000 hours 
under all design load conditions.

Site standards and customer 
specified options 

I nc re as ed  b ea rin g an d s h aft  life . 

S tif f sh a ft  c o ns t ru c tio n .Pu m ps  d es ign ed  t o o pe ra te  b elo w  fir st c riti ca l s pe ed . E n ha nc es  b ea rin g life  an d fac ili tat es  va ri ab le sp ee d op er at ion . P r ec i si on  ca s ti ng  in  au s te n it ic  s ta in le s s  s te e l a s  s ta n d ar d .

Ha r d  M e ta ll ic  s e rr a te d  w e ar  r in g s.

S t ai n le ss  st ee l  a s s ta n da r d.

D r in k in g  w a te r a pp r ov e d  c o at in g s . S pa c e r Co u p li ng  as  s ta n da r d.

Su pe rio r hy dra u lic pe rfo rm an c e a nd  in c rea se d  c om p on en t l ife .

L on g life  a nd  re du c ed  en e rgy  co ns um p tio n.

E n ha nc ed  c or ros io n re s ista n ce  an d  co m po ne nt  lif e.

A va ila ble  fo r wa te r i nd us try  a pp lic ati on s.  F ac ili tat es  re m ov al of  ca rtr id ge  ty pe  m e ch an ica l se als  w ith ou t dis tu rbi ng  th ru st be ar ing  a ss em b ly or  dr ive r an d n eg at es  th e ne ed  fo r e x pe ns ive  s pli t m ec ha n ica l s ea ls . Increased bearing and shaft 
life. 

Hard Metallic 
serrated wear rings.

Drinking water 
approved coatings. 

Spacer Coupling as 
standard.

Facilitates removal of cartridge type serrated wear rings.g

Long life and reduced energy 
consumption.

Available for water industry 
applications. 

Facilitates removal of cartridge type 
mechanical seals without disturbing 

thrust bearing assembly or driver and 
negates the need for expensive split 

mechanical seals.

Stiff shaft construction.
Pumps designed to operate below first 
critical speed. Enhances bearing life 

and facilitates variable speed 
operation

Precision casting in 
austenitic stainless 
steel as standard.

Stainless steel as 
standard.

Superior hydraulic 
performance and increased 

Enhanced corrosion 
resistance and component life.

operation. component life.



Examination of submersible pumpset installations.

1. Vertical Spindle Pumps / Line Shaft pumps, use less energy, but more 
cost effective for larger power installations, higher PWL’s and highcost effective for larger power installations, higher PWL s and high 
utilisation factors. Maintenance may take longer, consider standby 
options.

2. 4 Pole (1450rpm) submersible should be considered for large 
submersibles, although these are almost bespoke items for larger 
items. 

3. Ensure the pump is designed for the liquid being pumped. Surface 
deterioration wear in abrasive liquids, proportional to speed2.5. 

4. Don’t forget the losses in the rising main. Losses dependant upon 
velocity (diameter) and smoothness of the rising main. Ensure the 
rising main does not leak! (If using a vertical spindle pump, then the g ( g p p p,
rising main losses will be substituted with column losses – consider 
capital costs.)



Examination of submersible pumpset installations.

1. Motors: Submersible motor efficiencies peak at 90% efficiency, near 
80% of full load. Efficiencies drop off as load is reduced, therefore the p ,
operating efficiency may be 85% or less. 

2. Motor Shroud : A flow shroud may to be required, to ensure the water 
passes the motor above the minimum cooling velocity (unless the 
boreholes are narrow and you know the water comes from beneath the 
motor). The shroud will have a associated headloss. Some motors 
h l li l it ti fl h dhave a lower cooling velocity, negating a flow shroud. 

3. The head loss through the Non Return Valve (NRV) supplied with the 
pumpset is NOT included by most manufacturers Even though theypumpset is NOT included by most manufacturers. Even though they 
supply the pumpset and NRV, they assume the designers allow for this 
loss in the rising main loss calculation. A cheap NRV will have a 
headloss of 0.5m to 4m. Some manufacturers have low head lossheadloss of 0.5m to 4m. Some manufacturers have low head loss 
NRV’s (these are a longer and cost more, but have only 10% to 20% of 
the head loss).



Examination of submersible pumpset installations.

1. Submersible cables are usually designed with two considerations. The 
capacity of the cable, to prevent damage to the insulation and the totalcapacity of the cable, to prevent damage to the insulation and the total 
voltage drop. A voltage drop of 3% may be present. This is a direct 
heating load. Ensure that comparable quotes have comparable cable 
sizes and request a larger size if needed.q g

2. Power Filters: If using Variable Speed Drives (VSD) “Line Reactors” 
are required. One manufacturer reluctantly advises ‘Sine Wave 

fReactors’ are required for some motors. Additionally with cable 
lengths being so long, other manufacturers may prefer these too. This 
question should be asked and the solution should include this (often 

t th ) Th ll h l (1% t 3%)not the case). These all have losses (1% to 3%).

3. Installation depths: If possible, a higher installation depth will reduce 
the losses in the rising main and the cable will have lower losses /the losses in the rising main and the cable will have lower losses / 
possibly be smaller diameter. 

4. Choice : A well known manufacturer may have two types of y y
submersibles, One costs 50% more and takes longer to deliver, but 
they can be 5% more efficient.



Examination of submersible pumpset installations.

1. Witness test the pumps, to ensure the efficiency is actually realised, 
and not just a sales ploy since the salesmen may have the facility inand not just a sales ploy, since the salesmen may have the facility in 
their software to nudge up the efficiency a few % points, to win the bid. 

2 Pump Performance drop off : If using a variable speed, or fixed speed,2. Pump Performance drop off : If using a variable speed, or fixed speed, 
then allow for capacity in the motor and drive for an increased load. 
Pump performance will eventually drop off, too, how will you deal with 
this. 

3. Consider live efficiency monitoring data, to enable long term 
monitoring and spot poor operation, as setpoints / water levels 
change. kW/Ml & Live £/Ml information is useful from a source 
selection decision. Live efficiency is useful to ensure the pumpset is in 
good condition. 

4. All pumps drop off in performance. It will be cost effective to replace  a 
standard pumpset every 2 to 5 years at 100% duty operation. This is 
why it is important to have a live efficiency data availablewhy it is important to have a live efficiency data available. 



Summary

It is relatively simple to order a submersible pumpset and have it 
installed Most people are happy when the required flowrate isinstalled. Most people are happy when the required flowrate is 
reliably achieved. 

Specifying flow / pressure requirementsSpecifying flow / pressure requirements. 

The energy advantages of Vertical Spindle Pumpsets.

An examination of inefficiencies in submersible pumpset 
installations.

Any Questions?


