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The challenge:

Capital is a limited resource



Investments

ñCost structure



Investments

Operation

ñCost structure
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Maintenance

Operation

ñCost structure



LCC ïLife Cycle Cost

Focus on cost structure
Life Cycle Costs ïLCC

Investments 

Operation costs

Maintenance costs   



Elements in the ñDH-chainò

Production

Boilers

Distribution

Pipe network

Pumps

End-user installations

Valves

Meters

Heat exchangers

SCADA-System

Engineering



Heat exchangers

Tube heat exchangers

Plate exchangers

with gaskets

without gaskets

Quality of make-up water



Pumps ïCase study
Replacement of two 10 years old pumps in a 15.3 MW substation.

Changji in the western part of China - audit toke place in January 
2008.

Equipment was replaced during summer 2008, and there was made 
control measurements in January 2009 to verify the result.

The substation is one out of a total of 64 substation



Pumps ïCase study

The findings of the audit was clear in two 
points:

Flow in the system was to high which 
result in too low differential temperature. 

Efficiency of the pumps was too low due to 
old pumps and operation fare from the 
optimal duty point. 

To evaluate the best long-term solutions 
10 years LCC calculations were used, and 
5 scenarios for the LCC comparison were 
set up.



Pumps ïCase study
1. Energy consumption on existing pumps system.

2. New pumps based on nameplate on the old pump (no 
measurements).

3. Simple pump audit measuring flow, head and power, and 
select pumps based on these data.

4. Energy audit measuring flow, head, power and temperatures 
including analyze of system, and select constant speed
pumps based on how the system operates most efficient.

5. Energy audit measuring flow, head, power and temperatures, 
analyze of system,  providing a load profile and operation 
strategy. Select variable speed pumps based on how the 
system operates most efficient.



Flow Head P4

Total 

P1 Hours kWh

Energy 

cost

Early 

energy Saving Inital cost Audit Total Pay-back

Design duty point m3/h m kW kW

RMB / 

kWh RMB RMB RMB RMB RMB Years

Inital 

cost

Service 

cost

Energy 

cost Total Saving Saving %

1 1600 m3/h x 20 m 1000 25 68,0 0,63 107,9 3350 361587 0,7 253111 0 0 0 0 0 32.000 2.531.111 2.563.111 0 0

2 1600 m3/h x 20 m 1000 25 68,0 0,7 97,1 3350 325429 0,7 227800 25311 160000 0 160000 6,32 160.000 16.000 2.278.000 2.454.000 109.111 4,3%

3 1000 m3/h x 25 m 1000 25 68,0 0,75 90,7 3350 303733 0,7 212613 40498 144000 20000 164000 4,05 144.000 16.000 2.126.133 2.286.133 276.978 10,8%

4 880 m3/h x 20 m 880 20 47,9 0,74 64,7 3350 216718 0,7 151702 101409 130000 38000 168000 1,66 130.000 16.000 1.517.025 1.663.025 900.086 35,1%

5 880 m3/h x 20 m 880 20 47,9 0,74 64,7 3350 75000 0,7 52500 200611 200000 38000 238000 1,19 200.000 16.000 525.000 741.000 1.822.111 71,1%

LCC (10 years) RMB
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35 % 70 %11 %4 %
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Inital cost Service cost Energy cost

900.000 RMB

Saving over 

10 years *

*A solution which only need implementation at the substation.  

35 % 

CO2 reduction 

from year one

Calculation details for the energy and LCC 

Energy, LCC and environmental impact



LCC for Pumps

LCC for a pump:

Investments 5 %

Operation 85 %

Maintenance 10 %
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Life Cycle Costs for pipe network

Investments costs

Pipe material

Pipe installation

Excavation and restoration

Inspection

Operation costs

Pumping

Heat losses

Maintenance costs

Repairs

Management



Pipe network - Securing investment

Optimise the investment through 
proper design.

Minimise future operating and 
maintenance costs.


