
APPENDIX C – Holbeach Pizza Audit Details 
 
Site Description 
Bakkavor Pizza at Holbeach manufacture Pizza, with 3 bakery lines, 4 assembly lines and 4 
packaging lines 
 
The site operates continuously.  
 
Energies used include: 

• Electricity 

• Propane 

• Oil is used in raising steam, The boiler is owned and operated by Freshcook and 
Holbeach Pizza are allocated consumption and cost, though there are no 
measurements of steam usage. 

 
Site Energy Costs 
 
The following cost rates have been agreed with the site for calculation of opportunities 

• Electricity 7.59 p/kWh (including charges and CCL) 

• Propane £0.1843/L (2.46p/kWh) 

• Oil £0.62/L (6.2p/kWh, at nominal 80% boiler efficiency, steam 7.75p/kWh) 
 
Site Energy Analysis 

The Overall energy consumption can be seen below. 

Figure 29 – Bakkavor Holbeach Pizza Energy Consumption by Type 2014 

  
 
The oil consumption does not relate directly to steam consumption. Steam is generated by 
Freshcook in an oil fired boiler and the resultant steam is supplied to Holbeach Pizza. 
Holbeach Pizza are allocated 35% of the oil consumption. With the current cost allocation 
method any steam savings should result in lower oil consumption and hence reduced costs, 
however any process changes in Freshcook which eiether increase or decrease steam 
consumption would also cause the costs to rie or fall. It is highly recommended that a steam 
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meter is installed at Holbeach Pizza to measure the actual steam consumption. It would 
have to be determined who was responsible for the pipeline and line losses on deciding the 
location of the meter. 

Figure 30 – Bakkavor Holbeach Pizza Energy Consumption by User 

 
 
Trend Analysis 
 
The meter readings appear to show some embedded bill reconciliation and potentially meter 
lapping, therefore some of the raw data is unreliable for determining energy trends. The 
analysis below is based on corrected data and as such can only indicate trends and 
tendencies and cannot be used for accurate numerical analysis. 
 
There are no sub-meters, so analysis can only be performed at site level. 
 
The electricity consumption data provided has a number of figures which cannot be relied on 
and have been removed – this is shown as gaps in the analysis. The consumption is fairly 
flat and indicates a weak relationship with production volume and a very weak relationship 
with ambient temperature with higher consumption in warmer weather. This was expected 
as: most of the electrical equipment in the plant will have virtually the same consumption 
regardless of production rate; refrigeration consumption will be higher in summer than in 
winter. 
 
It was noted in particular that operators and staff were very conscientious in closing freezer 
and chiller doors. It was noted that even when people were working in a room they would 
close the door behind them and that operators moving one tray or pallet would stop to close 
the door when leaving the chilled area. This is best practice and should be shared with other 
sites where there are large inefficiencies due to doors not being closed. 
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Figure 31 – Bakkavor Holbeach Pizza Electricity Regression 

 
 
Further statistical analysis has been performed using CuSum analysis. CuSum analysis is 
the cumulative sum of deviations from regression analysis: If the residuals are varying 
around zero the CuSum will be horizontal; if generally higher the slope will be positive; if 
generally lower the slope will be negative.  
 
This shows for electricity: 
 

• A step change in week 45 2014, at which point the consumption decreased by ca. 
11,900 kWh/week, equivalent to removal of a 71kW load. A reason for this step 
change should be sought 

Figure 32 – Bakkavor Holbeach Pizza Weekly Electricity CuSum 
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The gas consumption for the pizzeria also has a number of missing or incorrect data points. 
There is no strong relationship between gas consumption and production or ambient 
temperature. There will be a significant difference in efficiency and relationship of production 
to gas consumption between the gas fired and wood fired ovens. However there are no 
detailed figures on weekly wood consumption or production split across the three ovens. It is 
recommended to fit gas meters to each oven and to have weekly records of wood 
consumption. This would allow detailed performance analysis to be completed. 

Figure 33 – Bakkavor Holbeach Pizza Weekly Gas Consumption 
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Savings summary 
 
In total 22 opportunities have been evaluated. They have been prioritised in terms of simple 
payback.  
 

• Total savings with 1 years payback or less amount to £72K 

• Total savings with 2 years payback or less amount to £186K 
 

Table 9 – Summary of Opportunities, Holbeach Pizza 

   
 
The opportunities have been prioritised according to simple payback, as agreed with the site. 
 

Energy 

Saving

Cost 

Saving
CAPEX OPEX

kWh/yr £/yr £ £/yr

Holbeach 001 0.7 98,063 109% 0.7 Air compressor heat recovery for hot water 346,240 26,884 20,000

Holbeach 002 1.1 119,771 73% 1.1 Refrigeration floating head pressure control 1,700,000 35,891 40,000

Holbeach 003 3.4 12,472 22% 5.1 Heat recovery from refrigeration for hot water generation 358,020 8,807 30,000

Holbeach 004 Consider the use of high efficiency motors and rewind policy

Holbeach 005 Tray wash, use rinse hot water in soak zone

Holbeach 006 0.0 2,306 0.0 Tray wash, Control wash water level 6,983 540 0

Holbeach 007 Spiral Chiller Temperature Control

Holbeach 008 0.4 75,079 193% 0.4 Air amplifier for DD oven circulation fan shaft cooling 252,288 19,148 8,000

Holbeach 009 1.9 109,267 42% 2.4 DD oven regenerative burners or preheat combustion air 1,678,090 41,281 80,000

Holbeach 010 0.0 4,852 0.0 Lighting controls on salads building 14,980 1,136

Holbeach 011 0.5 15,622 164% 0.5 Lighting controls in roof void 53,350 4,050 2,000

Holbeach 012 2.4 123,905 33% 3.2 Production and warehouse lighting upgrades 720,062 54,653 130,680

Holbeach 013 0.2 26,859 353% 0.2 Air leak detection and repair 86,724 6,582 1,500

Holbeach 014 Replace oil fired boiler for offices with condensing gas boiler

Holbeach 015 2.9 21,540 29% 3.8 Insulation of Ammonia Lines 144,000 10,930 30,000

Holbeach 016 0.9 3,770 88% 0.9 Insulation of Steam lies in plant room 18,615 1,079 1,000

Holbeach 017 1.5 111,338 55% 1.7 Monitoring and targeting 675,270 36,860 55,000

Holbeach 018 EC fans on Evaporators

Holbeach 019 2.6 1,409 30% 3.6 High efficiency drive belts 9,000 683 1,800

Holbeach 020 0.0 46,500 0.0 Chiller/freezer doors left open 143,445 10,887 0

Holbeach 021 0.0 2,366 0.0 Switch of conveyors when not needed 7,300 554

Holbeach 022 0.5 3779 1.59 0.5 Switch off office lighting 12960 983 500

Opportunity
Simple 

Payback

NPV 12%, 

10 yrs
IRR

Discounted 

payback
Title



Table 10 – Prioritised Opportunity Summary for Holbeach Pizza 

 
 
All opportunities are discussed further on the following pages. 
  

Energy 

Saving

Cost 

Saving
CAPEX OPEX

kWh/yr £/yr £ £/yr

Holbeach 006 0.0 2,306 0.0 Tray wash, Control wash water level 6,983 540 0

Holbeach 010 0.0 4,852 0.0 Lighting controls on salads building 14,980 1,136

Holbeach 020 0.0 46,500 0.0 Chiller/freezer doors left open 143,445 10,887 0

Holbeach 021 0.0 2,366 0.0 Switch of conveyors when not needed 7,300 554

Holbeach 013 0.2 26,859 353% 0.2 Air leak detection and repair 86,724 6,582 1,500

Holbeach 008 0.4 75,079 193% 0.4 Air amplifier for DD oven circulation fan shaft cooling 252,288 19,148 8,000

Holbeach 011 0.5 15,622 164% 0.5 Lighting controls in roof void 53,350 4,050 2,000

Holbeach 022 0.5 3779 1.59 0.5 Switch off office lighting 12960 983 500

Holbeach 001 0.7 98,063 109% 0.7 Air compressor heat recovery for hot water 346,240 26,884 20,000

Holbeach 016 0.9 3,770 88% 0.9 Insulation of Steam lies in plant room 18,615 1,079 1,000

Holbeach 002 1.1 119,771 73% 1.1 Refrigeration floating head pressure control 1,700,000 35,891 40,000

Holbeach 017 1.5 111,338 55% 1.7 Monitoring and targeting 675,270 36,860 55,000

Holbeach 009 1.9 109,267 42% 2.4 DD oven regenerative burners or preheat combustion air 1,678,090 41,281 80,000

Holbeach 012 2.4 123,905 33% 3.2 Production and warehouse lighting upgrades 720,062 54,653 130,680

Holbeach 019 2.6 1,409 30% 3.6 High efficiency drive belts 9,000 683 1,800

Holbeach 015 2.9 21,540 29% 3.8 Insulation of Ammonia Lines 144,000 10,930 30,000

Holbeach 003 3.4 12,472 22% 5.1 Heat recovery from refrigeration for hot water generation 358,020 8,807 30,000

Holbeach 004 Consider the use of high efficiency motors and rewind policy

Holbeach 005 Tray wash, use rinse hot water in soak zone

Holbeach 007 Spiral Chiller Temperature Control

Holbeach 014 Replace oil fired boiler for offices with condensing gas boiler

Holbeach 018 EC fans on Evaporators

TitleOpportunity
Simple 

Payback

NPV 12%, 

10 yrs
IRR

Discounted 

payback



Energy Saving Opportunities 
 

Opportunity ID Title    

Holbeach-001 Air compressor heat recovery for hot water 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

346,240 26,884 0 20,000 0 

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

0.7 yrs 109% 98,063 0.7 yrs  

Opportunity 
Summary: 

Heat recovery from the air compressors to produce hot water, reduce steam consumption 

Description of 
Saving and 
Assumptions: 

Recover heat from air compressors to pre heat hot water. Approximately 80% of the energy input 
in an air compressor results in heat. Approximately half of this heat would be recoverable to heat 
water to ca. 70-80⁰C. 

������	�	
��� = 867,240	 ���ℎ
�� � 	�	0.8	�	0.5	 = 346,896	 ���ℎ

�� � 

��� 	�	
��� = 346,8960	 ���ℎ
�� � �	0.0775	 � £

��ℎ� = £26,884 

CAPEX estimate for heat recovery to hot water, £20,000 

Current Status 
/ Notes: 

    

 

 
  



Opportunity ID Title    

Holbeach-002 Refrigeration floating head pressure control 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

1,700,000 35,891  40,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

1.1 yrs 73% 119,771 1.1 yrs  

Opportunity 
Summary: 

Retrofit controllers for floating head pressure control to multi compressor refrigeration sets 5 and 6 

Description of 
Saving and 
Assumptions: 

Head pressure refers to the pressure in the high pressure side of a refrigeration system – the 
condenser. Lowering head pressure reduces the temperature at which the condenser operates 
and increases the efficiency of your refrigeration system. By minimising the head pressure, you 
can maximise cooling capacity and minimise energy costs. 

Head pressure, and therefore condensing 
temperature, should reduce as the ambient 
temperature reduces. However, in many cases the 
condensing temperature is controlled so that it does 
not fall below a pre-set level, regardless of the 
ambient temperature. The figure below shows this 
graphically for a time period with falling ambient 
temperature. The lower (blue) line represents the 
ambient temperature. If the condensing temperature 
is allowed to fully float it follows the dotted line. 
When controlled by head pressure controls it will 
only reduce to the set point and then remain at this 
level (the red line). This means that at lower ambient 
temperatures, the head pressure is higher than it 
would be if the control settings were reduced or the 
condensing temperature was allowed to float.  

Reducing the head pressure of your refrigeration 
systems will save between 2% and 4% for every 
1°C reduction in condensing temperature. 

• For remote air-cooled condensers the 
condensing temperature is typically 10°C to 
12°C above the ambient dry bulb temperature. 

• For air-cooled condensing units the condensing temperature is typically 15°C to 20°C above 
the ambient dry bulb temperature. 

• For evaporative condensers the condensing temperature is typically 10°C above the ambient 
wet bulb temperature.  

The Mycom system is fitted with an adiabatic air cooled condenser 

 

Current Status 
/ Notes: 

A detailed refrigeration study would be required to confirm the savings and operability of each 
refrigeration pack. Floating head pressure control would have an impact on heat recovery for hot 
water from the refrigeration packs. This would need to be evaluated fully by the refrigeration 

Fixed 

head 

pressure

Saving CAPEX

No. kW Existing
Summer, 

Peak

Summer 

Av

Winter 

Av

kWh @ 

40% load
£ £

Mycom 3 200 32 26 24 15 675,000 14,243 20,000

Tyfoxit 2 285 45 31 30 20 1,026,000 21,649 20,000

Plant

Compressors Floating Head pressure



contractor. 

Additional savings would also be realised by fitting variable speed drives to the condenser fans. 
These could be controlled by the same control unit as used for floating head pressure. 

Faster paybacks are achievable for larger refrigeration packs, in that the control system has 
almost the same price regardless of the pack size. 

 
  



Opportunity ID Title    

Holbeach-003 Heat recovery from refrigeration for hot water generation 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

358,020 8,807  30,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

3.4 yrs 22% 12,472 5.1 yrs  

Opportunity 
Summary: 

Fit water cooled condenser on refrigeration packs on 306 roof, feed hot water generated to steam 
boiler and hot water generation 

Description of 
Saving and 
Assumptions: 

Heat is rejected by the refrigeration packs through condensers. This heat is rejected at the 
moment through air cooled condensers. A plate heat exchanger or shell and tube condenser 
would recover part of this heat as hot water to feed the boilers and water heaters. With current 
refrigeration set up it should be possible to recover hot water at 40⁰C. ( with floating head pressure 

the water temperature would be lower). it’s only possible to recover between 5% and 10% of the 
total heat being rejected by a system 

The warm water produced by water-cooled condensers can be recovered too, with a heat pump to 
raise the temperature to a more useful level if required. 

 

With an average COP of 1.7 (quoted for Mycom 3),  

 

Current Status 
/ Notes: 

A detailed refrigeration study would be required to confirm the savings and operability of each 
refrigeration pack. Measurements would be needed to determine the hot water demand and how 
this changes over time. 

 
 

Heat 

rejected

Heat 

recovered 

@ 40% load

CAPEX

No. kW kW kW kWh £ £

Mycom 3 200 1020 30.6 183,600 4,517 15,000

Tyfoxit 2 285 969 29.1 174,420 4,291 15,000

Plant
Compressors Energy Saving



Opportunity ID Title    

Holbeach-004 Consider the use of high efficiency motors and rewind policy 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

     

Simple Payback, 
Years 

NPV 
(3% discount, 5 

years) 

NPV 
(5% discount, 5 

years) 

  

     

Opportunity 
Summary: 

It is now custom and practice to only purchase IE3 premium efficiency motors. Many existing 
motors will be IE2 efficiency. It is also possible to buy IE4 Super Premium Efficiency motors, which 
have even higher efficiency. 

The opportunity is to consider pro-active replacement of older motors with high efficiency motors  

Description of 
Saving and 
Assumptions: 

New motor standards are available for higher efficiency motors, as shown below. 

 

For example for a 3kW IE3 or IE2 motor which runs for at least 5 years before maintenance is 
required 

������	"�� 	�
��	5	��	��, #�2 = 3	��	� 1
0.855	 1

�%% 	�	8760ℎ��
�� 	�	5	���	�	0.0613 £

��ℎ = £20,474 

������	"�� 	�
��	5	��	��, #�3 = 3	��	� 1
0.877	 1

�%% 	�	8760ℎ��
�� 	�	5	���	�	0.0613 £

��ℎ = £19,960 

������	"�� 	�
��	5	��	��, #�4 = 3	��	� 1
0.904

1
�%% �	8760ℎ��

�� �	5	���	�	0.0613 £
��ℎ = £19,360 

Saving replacing IE2 with IE3 = £514 

Saving replacing IE2 with IE4 = £1,114 

Saving replacing IE3 with IE4 = £600 

The table below calculates the simple payback using typical motor costs, both for replacement with 
high efficiency motors when breakdown and for pro-active replacement. This first table assumes 
constant use. These should be recalculated for actual prices and discounts achievable by 
Bakkavor. 

Motor Size

kW

0.37 66.0 72.7 77.3 81.1

1.5 77.2 82.8 85.3 88.2

3 81.5 85.5 87.7 90.4

5.5 84.7 87.7 89.6 91.9

7.5 86.0 88.7 90.4 92.6

15 88.7 90.6 92.1 93.9

22 89.9 91.6 93.0 94.5

30 90.7 92.3 93.6 94.9

IE1 IE2 IE3 IE4



 

In addition, typically on rewind a motor will lose an additional 1% efficiency.  

It is most cost effective and energy efficient on motor failure where possible not to rewind but to 
purchase a new energy efficient motor. 

It is recommended to have a procurement policy that for new and replacement motors that the 
highest available efficiency is purchased.  In order to evaluate the options of using IE4 motors it 
would be necessary to ask the supplier for details, as these would not automatically be provided. It 
does not make economic sense to pro-actively replace motors. 

Current Status 
/ Notes: 

 

  

Motor Size

kW

0.37 1.7 4.1 3.4 14.9 10.0 23.5

1.5 0.9 2.8 1.7 10.4 5.9 11.3

3 0.9 2.3 1.2 8.3 4.5 8.3

5.5 0.6 1.7 1.0 6.2 3.4 6.4

7.5 0.6 1.7 0.9 6.1 3.2 5.8

15 0.4 1.1 0.6 4.1 2.2 4.2

22 0.4 1.1 0.7 4.0 2.3 4.5

30 0.3 1.0 0.7 3.7 2.2 4.5

37 0.4 1.1 0.7 4.1 2.4 4.6

45 0.5 1.4 0.9 5.3 3.0 5.9

75 0.6 1.7 1.2 6.4 3.8 7.7

110 0.6 1.9 1.3 7.1 4.2 8.5

Replace on failure Change operating motor

Payback 

IE2 to IE3

Payback 

IE2 to IE4

Payback 

IE3 to IE4

Payback 

IE2 to IE3

Payback 

IE2 to IE4

Payback 

IE3 to IE4



Opportunity ID Title    

Holbeach-005 Tray wash, use rinse hot water in soak zone 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

     

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

     

Opportunity 
Summary: 

Use hot water from rinse zone to supplement water added to soak zone on tray wash 

Description of 
Saving and 
Assumptions: 

Currently separate water feeds are used on each of the three zones of the tray wash. As the rinse 
water is the cleanest water, rather than discharge this hot water to drain it could be reused in the 
soak zone, therefore saving on the additional steam requirement in the soak zone. 

• Pre wash temperature 43⁰C 

• Main wash temperature 60⁰C 

• Rinse temperature 90⁰C 

It is not recommended to reuse the rinse water in the wash zone as this would lead to increased 
chemical usage. 

There is no information available on water consumption on the tray wash, therefore it is not 
possible at present to estimate the savings potential 

Current Status 
/ Notes: 

Measure water usage on the tray wash to enable saving calculations to be performed. 

 

 
  



Opportunity ID Title    

Holbeach-006 Tray wash, Control wash water level 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

6,983 540    

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

Immediate  2,306 immediate  

Opportunity 
Summary: 

The wash water level control during audit was set to constantly overflow. This was wasting both 
steam for hot water and cleaning chemicals. 

Description of 
Saving and 
Assumptions: 

The level control on the wash water was not working correctly, such that the wash water was 
continuously overflowing with hot water to drain. Repair the level control. It has been assumed that 
the water flow was roughly 500 L/hr and had been left running for 200 hrs. 

������	�	
��� = 500	 � '
ℎ���� 	�	60(��	4.1868	 � �)

��. *� �	0.000278	 ���ℎ
�) � �	200	(ℎ���� )

= 6,983(��ℎ
�� ) 

��� 	�	
��� = 6,983	 ���ℎ
�� � �	0.0775	 � £

��ℎ� = £540 

Current Status 
/ Notes: 

This clearly shows that hot water overflowing for a relatively short period of time has a large cost 
implication. An awareness campaign for the cost implications of hot water should be held stressing 
the cost per hour for water overflowing, leaving hoses running etc. 

 

 
  



Opportunity ID Title    

Holbeach-007 Spiral Chiller Temperature Control 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

69,835 5,412    

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

Immediate  23,116 immediate  

Opportunity 
Summary: 

Control spiral chiller operating conditions  to chill achieve a higher temperature when bases going 
straight to assembly 

Description of 
Saving and 
Assumptions: 

The spiral chiller normally operates at -18⁰C such that the bases are rigid and ready for storage. 

However much of the time the bases are known to be going direct to assembly. If they are too cold 
going to assembly they have to be gently warmed in tempering. It was suggested that bases going 
direct to assembly need only be cooled to -8⁰C. 

A detailed oinvestigation would be needed to determine how often this could be implemented in 
order to estimate the savings. 

Current Status 
/ Notes: 

 

 
 
  



Opportunity ID Title    

Holbeach-008 Air amplifier for DD oven circulation fan shaft cooling 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

252,288 19,148  8,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

0.4 193% 75,079 0.4  

Opportunity 
Summary: 

Compressed air was used to cool the shafts on each DD oven circulation fan. It is suggested to fit 
air amplifiers to draw in ambient air and reduce the compressed air usage by ca. 80% 

Description of 
Saving and 
Assumptions: 

Compressed air was used to cool each circulation fan on the DD ovens. There are 20 fans in total 
on Oven 1 and Oven 2, each has a 6mm compressed air line to cool the shaft. 

Compressed air generation for Cumberland has been calculated to use 0.5 kWh/100 Litres 
compressed air. 

Each fan is using ca. 300 L/min compressed air 

�-���� �.	������ = 20	%	��	�	300	 � /
min� �	(8760	�	60) �3��

�� � �	 � 0.1
1000� ���ℎ

/ � = 315,360	(��ℎ
�� ) 

������	�	
��� = 0.8	�	315,360	 ���ℎ
�� � = 252,288	 ���ℎ

�� � 

��� 	�	
��� = 	252,288	 ���ℎ
�� � 	�	0.0759	 � £

��ℎ� = £19,148	 

�.4�5	�� 	%��		36'�%����		�7	6�6���	3�7�%�"	 ���� = £8,000	 
 

Current Status 
/ Notes: 

It is recommended to source and trial on one fan. 

 
  



Opportunity ID Title    

Holbeach-009 DD oven regenerative burners or preheat combustion air  

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

1,678,090 41,281  80,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

1.9 42% 109,267 2.4  

Opportunity 
Summary: 

Heat recovery from DD oven exhaust to preheat combustion air  

Description of 
Saving and 
Assumptions: 

The DD ovens takes air from the dryer room as combustion air. This air is currently ca. 35⁰C when 

the dryer is running. With heat recovery from the exhaust air from the oven the combustion air 
could be heated to 150-200⁰C, so reducing the gas consumption. The oven normally runs at ca. 

400⁰C. 

Assuming 2/3 of the Pizzeria gas is used in the DD ovens and 80% of inlet air leaves by the stack 

������	8	
��� = 9,986,490	 ���ℎ
�� � �	 �23� 	�	0.8	�	 �1 − 400 − 150

400 − 35 � = 		1,678,090	 �kWh
yr � 

Cost	Saving = 	1,678,090	 �kWh
yr � 	x	0.0246	 � £

kWh� = £41,281			 

Estimated CAPEX = £80,000 

Current Status 
/ Notes: 

Detailed measurements and a heat balance around the oven are recommended in order to form 
up on the achievable savings. Detailed engineering considerations are needed in order to firm up 
on the CAPEX. 

 
  



Opportunity ID Title    

Holbeach-010 Lighting controls on salads building  

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

14,980 1,136    

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

Immediate  4,852 Immediate  

Opportunity 
Summary: 

The salad building is not used but there are some external lights on the outside of the building. 
These were seen to be constantly on, including during daylight hours. It is recommended either to 
disconnect these lights or to repair the lighting controls. 

Description of 
Saving and 
Assumptions: 

The external lights were left on during the day. As this building is decommissioned it is 
recommended that the lighting is dosconnected or as a minimum the lighting controls should be 
repaired so that the lights are off during daylight hours. 

For lighting controls only 

������	�	
��� = 6	%�  ����	�	0.285	��	�	"ℎ	�	(12	�	365) �ℎ���� � = 7,490	 ���ℎ
�� � 

��� 	�	
��� = 	7,490	 ���ℎ
�� � 	�	0.0759	 � £

��ℎ� = £568 

CAPEX est £200 

If the lighting is disconnected (remove fuse) 

������	�	
��� = 6	%�  ����	�	0.285	��	�	"ℎ	�	(24	�	365) �ℎ���� � = 14,980	 ���ℎ
�� � 

��� 	�	
��� = 	14,980	 ���ℎ
�� � 	�	0.0759	 � £

��ℎ� = £1,136 

 

Current Status 
/ Notes: 

Detailed measurements and a heat balance around the oven are recommended in order to form 
up on the achievable savings. Detailed engineering considerations are needed in order to firm up 
on the CAPEX. 

 
 
  



Opportunity ID Title    

Holbeach-011 Lighting controls in roof void  

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

53,350 4,050  2,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

0.5 164% 15,622 0.5  

Opportunity 
Summary: 

The roof void is unoccupied most of the time. Controls should be put in place to switch the lights 
off when the area is unoccupied. 

Description of 
Saving and 
Assumptions: 

In everal unoccupied areas the lights were on continuously. Some of this lighting would be needed 
for emergency lighting, but is is considered that this could be minimised 

• Roof void ca. 140 5ft fluoresents @ 58w each 

For lighting controls only 

������	�	
��� = 140	%�  ����	�	0.058	��	�	"ℎ	�	(0.75	�	24	�	365) �ℎ���� � = 53,350	 ���ℎ
�� � 

��� 	�	
��� = 	53,350	 ���ℎ
�� � 	�	0.0759	 � £

��ℎ� = £4,050 

CAPEX ext £2,000 

Current Status 
/ Notes: 

 

 

 
  



Opportunity ID Title    

Holbeach-012 Production and warehouse lighting upgrades  

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

720,062 54,653  130,680  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

2.4 33% 123,905 3.2  

Opportunity 
Summary: 

Replace 5’ fluorescent and high bay lighting with LED 

Description of 
Saving and 
Assumptions: 

It was estimated by the site electrical contractor that for the whole site there are ca. 1,000 5’ 
twin T8 fluorescent fittings 

• 18 x 400W high bay fittings in the chilled store 

• 8 x 400W high bay in ambient loading bay 

For fluoresent tubes and for high bay lights there are tubes and bulbs that will fit into the existing 
fittings which would provide a cheaper lighting refit solution, however for food safe areas where 
there are regular hygiene periods it would be recommended to puchase complete sealed units 
9these are more expensive but expected to be more reliable. 

 

Current Status 
/ Notes: 

 

 
  

Saving Saving Cost Payback

(kWh) (£) (£) (yrs)

Replace fl tube by LED long term 645,443 48,989 126,000 2.6

Replce metal halide light by LED 74,620 5,664 4,680 0.8

Lighting Total 720,062 54,653 130,680 2.4

Lighting Saving Summary



Opportunity ID Title    

Holbeach-013 Air leak detection and repair 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

86,724 6,582  1,500  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

0.2 yrs 353% 26,859 0.2 yrs  

Opportunity 
Summary: 

Ultrasonic compressed air leak detection would allow compressed air leaks to be detected and 
quantified whilst the plant was running.  

Description of 
Saving and 
Assumptions: 

There are two single speed and one variable speed air compressors 

Measurements showed that the single speed compressors ran at 89% and 96% load respectively 
and the variable speed at 43% load. 

Accepted benchmark is that up to 30% of compressed air is lost through leakage. A compressed 
air leakage preventative maintenance program will save a proportion of this 30% - not all leaks will 
be detected and new leaks will appear. An effective leak detection program includes checks and 
repairs at least every quarter. 

Assuming a conservative 10% of compressed air could be saved through leak detection 

������	�	
��� = 867,240	 ���ℎ
�� � 	�	0.1	�	
��� = 86,724��ℎ

��  

��� 	�	
��� = 86,724��ℎ
�� �	0.0759 £

��ℎ = £6,582/�� 

CAPEX would be required to purchase an ultrasonic leak tester. It is recommended to buy an 
analogue meter which will indicate a decibel reading, such that each leak can be quantified. 
£1,500. 

The cost of leak repairs has been estimated as £1,200 in parts, however it is considered these 
repairs should be included in ongoing maintenance good practice. 

Current Status 
/ Notes: 

    

 
  



Opportunity ID Title    

Holbeach-014 Replace oil fired boiler for offices with condensing gas boiler 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

     

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

     

Opportunity 
Summary: 

Replace old oil fired domestic heating boiler with condensing gas boiler  

Description of 
Saving and 
Assumptions: 

The existing domestic heating boiler for the offices is oil fired and a significant amount of heat is 
wasted through hot flue gases going up the flue. It would be more energy efficient to install a new 
condensing gas fired boiler – Condensing boilers are not possible for oil fired boilers due to the 
potential of acidic condensate being produced and ensuing corrosion. For Holbeach Pizza it would 
be necessary to either install a new propane tank for the boiler or to install piping, which would 
both be expensive. 

The payback on installing a new boiler pro-actively is likely to be over 7 years, however should the 
boiler need replacing the marginal cost for a gas boiler may be attractive. Installing a condensing 
gas boiler should be considered as and when the existing oil fired boiler comes to the end of it’s 
useful life. 

Current Status 
/ Notes: 

Consider installing a condensing boiler when the existing oil boiler comes to the end of it’s useful 
life. 

 
  



Opportunity ID Title    

Holbeach-015 Insulation of Ammonia Lines 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

144,000 10,930  30,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

2.9 yrs 29% 21,540 3.8 yrs  

Opportunity 
Summary: 

Insulate ammonia lines from the compressors and through the roof space  

Description of 
Saving and 
Assumptions: 

It is known that the insulation has failed on the ammonia lines from the compressors and in the 
roof space. Ice forms on the lines both on the suction and discharge sides of the lines in the roof 
space, such that drip trays have has to be fitted below every line to minimise roof damage from 
water. This would result in refrigeration energy savings and would also reduce maintenance costs 
due to water damage. 

This project is already planned. 

Rules of thumb form previous Carbon Trust publications suggest that 15-25% of the system 
capacity can be lost through poor insulation. Assuming a very conservative 10% for the ammonia 
system: 

Assuming on average a 40% load for the ammonia system during weekday operations 

������	"���-3�7 = (3	�	200	��)�	0.4	'�	7	�	(120	�	50) �ℎ���� � = 1,440,000	 ���ℎ
�� � 

������	�	
��� = 1,440,000	 ���ℎ
�� � �	0.1 = 144,000	 ���ℎ

�� � 

��� 	�	
��� = 144,000	 IJKL
MN O �	0.0759	 I £

JKLO = £10,930		  

Current Status 
/ Notes: 

 

 

 
  



Opportunity ID Title    

Holbeach-016 Insulation of Steam lies in plant room 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

18,615 1,079  1,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

0.9 88% 3,770 0.9  

Opportunity 
Summary: 

Insulate steam lines, valves and fittings in plant room.  

Description of 
Saving and 
Assumptions: 

Steam is supplied to the site by Freshcook who run an oil fired steam boiler. Holbeach Pizza 
receive a fixed allocation for oil consumption not directly related to the actual steam consumption, 
therefore saving steam will not relate to a reduction in oil cost allocation. However, as Freshcook 
are also part of the Bakkavor group steam saving would result in a real saving for the company as 
a whole. 

Assuming the existing steam boiler is 80% efficient and the oil costs are £0.62/L and 1 L oil is 
equivalent to 10.6 kWh. 

Using http://www.pipeinsulation.org/  

Energy	saving	 = 	1.7	kW	heat	loss	x	(365	x	24)�	 � 1
0.8� S��'��	�%% = 18,615	 ���ℎ

�� � 

��� 	�	
��� = 18,615	 ���ℎ
�� � �	0.058	 � £

��ℎ� = £1,079 

�.4�5	�� 	£1,000	 

Current Status 
/ Notes: 

 

 
  



Opportunity ID Title    

Holbeach-017 Monitoring and targeting 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

675,270 36,860  55,000  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

1.5 55% 111,338 1.7  

Opportunity 
Summary: 

Perform regular and automated Monitoring and Targeting. Install Software with which to 
automatically collect and analyse data 

 

Description of 
Saving and 
Assumptions: 

KPIs are the most common method to measure energy performance, typically expressed as 
specific energy consumption (SEC). However it is known that energy consumption per tonne is 
also dependent on production rate and product mix – a fixed KPI target does not take into account 
these known influencers. 

Monitoring and targeting (M&T) is a technique whereby dynamic energy consumption targets are 
calculated for main and sub meters, these targets being a function of variables such as production 
rate and weather conditions. Statistical methods are used to determine the target equations. 

Very little data is available at resent calculating the savings potential; however experience across 
many similar production sites has shown a potential to save 3% electricity and gas consumption 
through sub metering and analysis of data. Meter readings have been taken on 8 electricity sub 
meters since April 1015, however there are currently no steam or gas sub meters 

The energy calculated savings have been taken as a conservative estimate of potential savings for 
M&T for the Pizzeria production and assembly only 

������	�	
��� = 3
100 	�	(13,156,500��ℎ

�� 	�'�" + 		9,352,567��ℎ
�� 	�	�) = 675,270��ℎ

��  

��� 	�	
��� = 394,695��ℎ
�� �		0.0759 £

��ℎ + 280,577��ℎ
�� �		0.0246 £

��ℎ 	= £36,860/�� 

Further savings would also be available for gas and biomass usage. To maintain a conservative 
total energy saving estimate the value of these have been ignored. 

Effective and low resource tools are required in order to accomplish this. Bakkavor already use 
Strata software from Cotopaxi at other production sites and it would be logical to stick to one 
software platform. The software is low cost at ca. £5,000 

Automation of data collection is important, however to properly cost AMR a detailed study is 
required. A minimum requirement would be automation on the existing 8 electrical sub meters, 
installation of a steam meter and gas meters on each oven. From experience and the expected 
number of existing meters to automate, a further £50,000 has been estimated 

Current Status 
/ Notes: 

Manuals will be supplied to give more background on the Monitoring and Targeting technique and 
benefits. 

 

 
  



Opportunity ID Title    

Holbeach-018 EC fans on Evaporators 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

     

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

     

Opportunity 
Summary: 

Change motors on evaporator fans to electrically commutated motors 

Description of 
Saving and 
Assumptions: 

The energy savings achieved by EC motors will be attractive for use in refrigeration because of the 
vastly reduced running costs of the motors, commonly 70% or more and the reduction of waste 
heat from the motors entering the fridge circuit (100W of waste heat from the fan motors requires, 
typically, a further 50W of refrigeration to remove). 

These motors are usuall recommended for energy efficient chiller cabinets and retail refrigeration 
units and are applicable to fractional horsepower motors. The existing refrigeration contractor does 
not offer EC fans or have experience with them. Further investigations are recommended 

Current Status 
/ Notes: 

 

 

 
  



Opportunity ID Title    

Holbeach-019 High efficiency drive belts 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

9,000 683  1,800  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

2.6 30% 1,409 3.6  

Opportunity 
Summary: 

All AHUs have belt driven fans.  All these transmission belts are believed to be the traditional ‘V’ 
type. 

‘V’ belts do not wear well, typically losing 4% in efficiency before replacement, and they are not of 
the best efficiency to begin with.  In addition they can lose 5 – 10% efficiency if they are badly 
tensioned. 

Installation of synchronous belts or SPA belts is proposed here.   

Description of 
Saving and 
Assumptions: 

It is assumed synchronous belts will deliver energy savings of 3% or SPA belts where they are not 
fitted could deliver 2% saving. 

Using information from the motor survey conducted at Holbeach Pizza in 2008/2009. Estimated 
energy consumption of the motors to be considered = 300,000 kWh/year. 

Energy Saving = 3% 

Energy saving = 9,000 kWh/year   

��� 	�	
��� = 9,000	 ���ℎ
�� � �	0.0759 £

��ℎ = £683 

CAPEX would be required for new pulleys. The cost of belts would be taken as normal operating 
costs £1,800 

Current Status 
/ Notes: 

 

 
  



Opportunity ID Title    

Holbeach-020 Chiller/freezer doors left open 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

143,445 10,887 0 0 0 

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

Immediate  46,500 Immediate  

Opportunity 
Summary: 

The door operation was very good but two opportunities were seen for improvement for energy 
efficiency: 

• Base chill, held at -3 to -5⁰C, 40cm chopped off bottom of curtain 

• Freezer on 1
st
 floor for bases, door was kept open most of the time. 

Description of 
Saving and 
Assumptions: 

Warm air ingress into chilled areas will increase the energy consumption of the refrigeration 
system and will lead to moisture ingress and subsequent icing up of refrigeration evaporators then 
requiring more frequent defrosts. 

Using the calculator for chiller and freezer door opening at 
www.targetsustainability.co.nz/.../TargetEnergyEnergyWasteFromRefrigeration   

 

From general observations it has been estimated that: 

 

Current Status 
/ Notes: 

 

Chiller at 5⁰C Freezer at 0⁰C Freezer at -5⁰C Freezer at -10⁰C

Permanently open without a strip curtain 1,573 2,899 4,393 5,955

Permanently open with a damaged strip curtain 283 538 842 1,180

Permanently open with a well maintained strip curtain 80 164 274 411

Sliding door plus a well maintained strip curtain 49 105 165 288

Chiller at 5⁰C Freezer at 0⁰C Freezer at -5⁰C Freezer at -10⁰C

Permanently open without a strip curtain 43,061 79,360 120,258 163,018

Permanently open with a damaged strip curtain 7,747 14,728 23,050 32,303

Permanently open with a well maintained strip curtain 2,190 4,490 7,501 11,251

Sliding door plus a well maintained strip curtain 1,341 2,874 4,517 7,884

Daily energy wastage per door/opening (kWh/day electricity)

Daily energy wastage cost per door/opening (£/yr electricity)

Chiller at 5⁰C Freezer at 0⁰C Freezer at -5⁰C Freezer at -10⁰C

Permanently open without a strip curtain

Permanently open with a damaged strip curtain 0.5

Permanently open with a well maintained strip curtain 0.5

Sliding door plus a well maintained strip curtain

Chiller at 5⁰C Freezer at 0⁰C Freezer at -5⁰C Freezer at -10⁰C

Open without a strip curtain 0

Open with a damaged strip curtain 0 123,553

Open with a well maintained strip curtain 0 19,893 0

Sliding door plus a well maintained strip curtain

Chiller at 5⁰C Freezer at 0⁰C Freezer at -5⁰C Freezer at -10⁰C

Permanently open without a strip curtain 0 0 0 0

Permanently open with a damaged strip curtain 0 0 9,378 0

Permanently open with a well maintained strip curtain 0 0 1,510 0

Sliding door plus a well maintained strip curtain 0 0 0 0

Number of doors left open

Daily energy wastage per door/opening (kWh/yr electricity)

Daily energy wastage cost per door/opening (£/yr electricity)



 

Opportunity ID Title    

Holbeach-021 Switch of conveyors when not needed 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

7,300 554    

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

Immediate  2,366 Immediate  

Opportunity 
Summary: 

Switch off conveyors when no product 

Description of 
Saving and 
Assumptions: 

It was observed that 10 conveyors were kept running out of the ovens when there was no product 
and the ovens were not firing. Improved operator awarenedd is needed to switch off conveyors 
when not needed. The conevor motors are sized between 0.37 kW and 0.75 kW (average 0.5 kW 

������	8	
���	 = (10	�	0.5	��)�	4	 �ℎ��
7	�� �	365 = 7,300	(��ℎ

�� )	

��� 	�	
��� = 7,300	 ���ℎ
�� � �	0.0759 £

��ℎ = £554 

Current Status 
/ Notes: 

 

 

 
  



Opportunity ID Title    

Holbeach-022 Switch off office lighting 

Energy Savings 
(kWh) 

Energy Cost Saving 
(£/yr) 

Other Saving 
(£/yr) 

Budget Capital 
Cost (£) 

O&M Cost 
(£/yr)) 

12,960 983  500  

Simple Payback, 
Years 

IRR NPV Discounted 
payback after 
tax 

 

0.5 159% 3,779 0.5  

Opportunity 
Summary: 

The office lighting switch is inaccessible. Move the light switch so that the lights can be switched 
off at weekends 

Description of 
Saving and 
Assumptions: 

Office has 33 light units, each with 4 x 36W tubes.  

������	�	
��� = 5.4	��	�	48	ℎ��	�	50 = 	12,960	 ���ℎ
�� � 

��� 	�	
��� = 12,960	 ���ℎ
�� � �	0.0759	 � £

��ℎ� = £983 

Move main light switch £400-500 

Current Status 
/ Notes: 

 

 
  



The opportunities in the following table have been identified for further work: 

 

Table 11 – Opportunities for Further Investigation, Holbeach Pizza 

Opportunity 

No. 

Detail of opportunity for further investigation 

1 

Line switch off at breaks – During scheduled breaks on assembly lines all 

operators go for breaks at the same time, but equipment is not necessarily 

switched off. It is recommended to put in place procedures to switch equipment 

off during breaks.    

2 

Free cooling – The air conditioning socks are used to supply cooled air to the 

operating areas. The air is cooled using chillers. In winter external ambient air is 

colder than the target temperature. It may be possible to use ambient external 

air and mixer boxes to supply air at a low enough temperature without using 

chilling for part of the year. 

3 

Electrification of trailers – There are generally between 6-12 trailers used to 

store frozen product in the yard. These use diesel engines to run the refrigeration 

units. The energy efficiency and cost advantage of electrifying these units should 

be considered.    

 
  



 


