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Attachment N2B.1

Emissions to Surface Waters

INTRODUCTION

Waste water arising from processing activities at the Meadow Meats Ltd. facility discharges to
the Erkina River at emission point ref. EW2 , following treatment at the on-site waste water
treatment plant.

SOURCES OF EFFLUENT
Process Waste Water

Waste water on site is primarily generated through washdown activities in the various process
and handling areas throughout the plant.

Washdown activities at the animal intake, lairage and slaughtering hall generate the largest
guantities of effluent. In addition, large volumes of wash water are generated during truck
cleaning operations.
Nt
Wash water generated on site can be characterised as ha\@'ﬁg a high organic loading. Arising
from the nature of activities on site, the presence qgﬁoList I or List Il substances is not
anticipated. ég)oo\d\
G
. . \}Q \? . .
Process waste water is treated at the on-sgeln‘b ogical wastewater treatment plant prior to
discharge via pipeline approximately 2803}\?3& to the Erkina.
S

NN
Surface Water OIRN
&

J
Surface (storm) water run-off frgin roof and clean yard areas is diverted to storm water drains
and discharges during perio@%f rainfall to a stream which runs from the Mill Pond in front of

the site, to the Erkina. These discharges are numbered EW3, EW4, EWS5, EW6, EW7, and EW8

Locations of discharge points is Tabulated on Table B.2.

B.2 Tabular Data on Emission Points to surface water

Point Code Easting Northing Verified Emission
Flow, Temperature, pH, BOD, COD, SS, Nitrates,

EW2 228012 179052 No Ammonia, Total P, Chloride, detergents, OFG,
Total Nitrogen.

EW4 227940 178522 No Visual |n‘spect|or?, pH, Conductivity, COD, Total
Ammonia, Chloride

EWS 227940 178535 No Visual |n'spect|orT, pH, Conductivity, COD, Total
Ammonia, Chloride

EW6 227931 178553 No Visual In'spectlorT, pH, Conductivity, COD, Total
Ammonia, Chloride

EW7 227926 178551 No Visual In‘spectlor?, pH, Conductivity, COD, Total
Ammonia, Chloride
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Attachment N2C.1

Treatment, Abatement and Control Systems

Waste water arising from processing activities at the Meadow Meats Ltd. facility discharges by
gravity to the on-site waste water treatment plant.

The treatment plant comprises the following elements:

e Lagoon sump to allow dewatering of slurry from truck wash and lairage. Liquor is drained
to the effluent treatment plant. The solids are removed at weekly intervals.

e Coarse screen and effluent sump

e Transfer pumps.

¢ Fine brush screen - solids removed by chute to skip.

e DAF unit - solids are removed to skip for spreading on land.

e Balance Tank &
Capacity 1257m® with 20kw floating aerator. Covered thh odour control.
\\
e Aeration Tanks: 0&30\{&\
No. 1 Circular Steel Tank - 900m? cap@ - 20kw aerator.
No. 2 Reinforced Concrete Rectang@? é}fank 690m? - 2 x 10 gerators
No. 3 Reinforced Concrete Rec;gn%@br Tank 650m?* - 2 x 7 aerators
& &
e Clarifiers: & A\\Q
Reinforced Concrete Rectangulqn§ank in three chambers, total capacity 115m?
\,
Sludge Return Pumps. "
Sludge Holding Tank.
Belt Press
Pump Sump for final pumping to Erkina

The treatment plant has the following design capacity

Weekly load  hydraulic - 4250m?
BOD - 5600kgs

The processing plant operates over 5 days per week, but the effluent treatment plant operates
continuously for design purposes, it is assumed that the effluent is treated over 6 days i.e.
balance tank empty Monday a.m., and full Friday p.m.

Thus the daily load in the plant is 708m3
933kgs BOD
Balance tank capacity - 1257m3
Daily flow - 850m?
Aeration requirement - 15kw
Aerator provided - 20kw
P0183-01 Attachments Page 6
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DAF capacity
Daily average flow
Allow 20% of BOD

BOD transferred to Aeration Tank -

Aeration Tanks
Volumetric capacity

BOD removal required
Efficiency required
Recommended F/M Rates

Actual F/M = 933 x 1000

Loading Rate = 933
2240

Allow 1.7kgs 02 /kg BOD

Aerators provided
Oxygen transfer capacity
Clarifier

Upward flow velocity
Recommended

Excess Sludge Production

Excess BOD/week

- 40m3/hr
- 35m3/hr
- 187kgs
746kgs

2240m3
916kgs
98.1%

900 + 690 + 650
933-17
0.1
0.099
2240 x 4200
0.416kgs/m3 BOD

= kgs 02 required 1586 kg 02/day

Excess solid production = 0.75kgs D.S./kg BOD 3280kgs/week

Removal of sludge from clarifiers at 0.5% D.S. content
Sludge thickened to 12% i.e.

kg 02/hr
§®~
0@;@ 54kw
AN
&
S 108kg 02/hr
EOA
S
F
NS
N
Q20§ 0.65m/hr
N
& 0.6m/hr
ol
= 729x6 4374kgs
656m3/week
27m3/week
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The treatment plant operates to meet the following Emission Limit Values as specified in
Schedule 1 (i) of the site IPPC Licence.

Volume to be Emitted: Maximum in any one day: 700 m®
Maximum Rate per hour: 30m’
Temperature 25°C (max)
pH 6-9
mg/I
BOD 20
CcoD 80
Suspended Solids 30
Detergents 10
Nitrates (as N) 25
Total Ammonia (as N) 2
Total Phosphorous (as P) 2
Oils, Fats and Grease 15
Chloride 1000
BAT Evaluation &
®é

S

Concentrations of the relevant parameters in emiowqﬁcg@ of treated process waste water to

surface water from Meadow Meats meet and (-:gggf%‘g;@BAT, as specified in the Guidance Note

for the Slaughtering Sector (EPA, 2008). QQ& §

O, <

Table C.1 Comparison of emissiogfgﬁnst BAT

D

Parameter BAT EEV Meadow Meats ELV BAT Compliant
(mgh) {mg/1)

pH 9 6-9 Ves

BOD G20-40 20 Yes
(> 90% removal) (99% removal)

cob 125-250 80 Yes
{>75% removal) {96% removal)

Suspended Solids 60 30 Yes

Detergents - 10 N/A

Nitrates (as N) - 25 N/A

Total Ammonia (as Yes

N) 10 2

Total Phosphorous 2-5 2 Yes

(as P) (>80% removal) {93% removal)

Oils, Fats and Yes

Grease 10-15 15

Chloride - 1000 N/A

Over the past years, significant investment has been made at the site to reduce the volume of
process waste water and to ensure that discharges are below emission limit values.
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Discharges of treated wastewater form the site, and accordingly assessment of impact on
surface waters is based on emissions which are at maximum flow and at ELV throughout the
year (i.e maximum mass emissions over 24/7/365).

A review of the site AER for 2010 shows that actual emissions are significantly lower as shown

below.

Table C.2

Comparison of annual emissions against Licence

Parameter Mass Emission Mass Emission Permitted Mass
(2009)(kgs) (2010)(kgs) Emission (kgs)
Flow (m®) 152778 150520 255500
BOD 1635 1021 5110
COD 6276 8052 20440
Suspended Solids 4563 2486 7665
Detergents 15 10 2555
Nitrates (as N) 1504 846 6388
L(;tal Ammonia (as 111 165 511
&
Total Phosphorous 261 90 é\\} 511
(as P)
Qils, Fats and N
Q
Grense 504 OA\O\I@ 3833
Chloride 1119130 &9 92500 255550
OF
A
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Attachment N2C.2

Monitoring and Sampling Points

Information on Monitoring and Sampling Points is tabulated below for the monitoring
locations specified in Schedule 1 and 3 of the site IPPC Licence.

Point Code Easting Northing Verified Emission

Flow, Temperature, pH, BOD, COD, SS, Nitrates,
EW2 228012 179052 No Ammonia, Total P, Chloride, detergents, OFG,
Total Nitrogen.
EW4 227940 178522 No Visual Inspection, pH, Conductivity, COD, Total
Ammonia, Chloride
EWS 227940 178535 No Visual Inspection, pH, Conductivity, COD, Total
Ammonia, Chloride
EW6 227931 178553 No Visual Inspection, pH, Conductivity, COD, Total
Ammonia, Chloride
EW7 227926 178551 No Visual Inspection, pH, Conductivity, COD, Total
Ammonia, Chloride
R4
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Attachment N°D.1.1

Assessment of Impact on Receiving Surface Water

The receiving waters for the purposes of the assessment are the Erkina River, which is a
tributary of the River Nore. The discharge at Rathdowney is situated approximately 7km
upstream of the River Barrow and River Nore SAC (Site Code 002162).

RECEIVING WATERS - FLOW DATA

Discharges of treated process wastewater are made to the Erkina River at a point
approximately 280m north of the site.

The River Erkina has a catchment area of 387 km” and has had hydrological data collected at
Durrow since 1978. Durrow is immediately downstream of the Meadow Meats discharge.

Hydrological data for the river shows the following volumetric flow information:

Dry Weather Flow (DWF)(est) 0.400 m3/s
95 %ile Flow (est) 0.750 m3/s
&
RECEIVING WATERS — WATER QUALITY O,s\g\é

TR
Physico-chemical data collected by the EPA has been qulé\) determine the mean upstream
water quality values for the SI 272 parameters as follows:

N

Parameter tong Term Upstream Value {Mean){mg/l)

BOD

Total Ammonia (as N)

Ortho P (est) & 0.033

(EPA River Chemistry: Erkina RSlSEO}}}UO, Clarneyball Br 226656, 178749)
&

ASSIMILATIVE CAPACITY

The assimilative capacity of the Erkina River to accept discharges of treated waste water from
the plant has been calculated based on the following input parameters, which taking account
of SI 272 of 2009, are based on Good Status values (The Erkina Water Management Unit Action
Plan required the section of Erkina to reach Good Status by 2021)

The formula used to determine the assimilative capacity is as follows:

River Flow Limit or River Flow Actual or 60x60x24
Assimilative Capacity = (m3/sec) x  MACConc T (m3/seq) x  Average X 1000
(mg/1) Conc (mg/l)

The model used the following input parameters.

Input Parameter Descriptor Limit Value
In stream Flow 95%-ile 0.750 m*/sec
BOD 95%-ile 2.60 mg/|
Ammonia (as N) 95%-ile 0.140 mg/!
Ortho P 95%-ile 0.075 mg/I
P0183-01 Attachments Page 13
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The assimilative capacity of the River therefore, for the key parameters specified under Sl 272
of 2009 are tabulated below:

Parameter Flow (percentile) Assimilative Capacity (kg/d)
BOD 0.750m3/s (95%ile) 91.720
Ammonia (as N) 0.750m%/s (95%ile) 7.193
Ortho P 0.750m3/s (95%ile) 2.722

Based on the above, there is significant capacity within the Erkina to absorb discharges form
the Meadow Meats facility.

ASSESSMENT OF IMPACT

The assessment of impact (and compliance with SI 272 of 2009) is based on the load to the
stream. This is calculated, based on a limited maximum flow of 700m* per day and licensed
ELV’s for each parameter as:

Parameter ELV (mg/l} Mass Emission (kg/d) As %-age of AC
BOD 20 14.000 16%
Ammonia (as N) 2 1.400& 20%
Ortho P 1.2 0.84¢ 31%
&
The levels of emissions, expressed as kgs per *,;\fé\?e significantly below the available
assimilative capacity of each of the relevant p ers and reflect the capacity within the

system to accommodate discharges form th%\§ Swhile maintaining water quality objectives.
Based on the calculations, there is a rem\\aﬁhgfg headspace for BOD of 84% of the available

assimilative capacity, 80% in the case of nia and 69% for ortho P.
S
<<Q\ A»&\0)
N
O
&
&
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Attachment N2D.1.2

Proposals to comply with the requirements of SI 272

Discharges from the site currently comply with the requirements of Sl 272.
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Attachment N2 D2

Environmental Considerations and Best Available Techniques (BAT)
Describe, in outline, the main alternatives, if any, to the proposals contained in the Review Form.
Not Applicable

Describe any environmental considerations which were made with respect to the use of cleaner
technologies, waste minimisation and raw material substitution.

The Meadow Meats plant is located on a site of approximately 18 acres close to the centre of
the town in Rathdowney, Co. Laois. There is considerable residential and commercial
development along the southern boundary of the site.

The plant has a capacity to slaughter 70 animals per hour together with associated cutting,
chilling and freezing of beef and beef products. The nature of the beef industry in Ireland (gives
preferentiality towards a seasonal wash), with the peak time normally being in the autumn and
early winter months.

Meadow Meats directly employs approximately 90 staff. . A ¢ 'of the management structure
for the facility can be seen in Figure 1. Normal hours of praiuction at the plant are Monday to
Friday 7.00 a.m. to 4.00 p.m., with cleaning opqgévt@ws continuing until 11.00 p.m. The
refrigeration plant, which controls the temperaggreg\%f the Chill Rooms and the Cold Store,
operates continuously. \Q

Hygiene at the plant is a major cons:derat:og& Is inspected by the Department of Agriculture
Food and Forestry who has one Veterin @spector based full-time at the plant. In the past
the FMD and BSE crises have foc Sadditional emphasis on hygiene with consequent
environmental implications, part:&?@*ly in the areas of wastes management and water
consumption. \0&

Products produced at the plqﬁf are sold both in fresh and in frozen form. Fresh form products
are sold in Ireland, UK and other EU countries, and products in frozen form are exported to
several countries throughout the World.

The primary environmental emissions at the plant relate to the discharge of treated
wastewater and the generation of organic waste as sludge, which is land spread.

The environmental performance of the facility is regulated under an IPPC licence (Reg. No. 183-
01). Environmental management at the site, including compliance with the IPPC licence, is
achieved through a structured Environmental Management System (EMS).

Describe the measures proposed or in place to ensure that:

(a) the best available techniques are or will be used to prevent or eliminate or, where that is not
practicable, generally reduce an emission from the activity;

Best Available Techniques (BAT) are adopted throughout the processing plant and at the WWTP.

P0183-01 Attachments Page 18
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The treatment plant has a high compliance rate and overall emissions are well within the Emission Limit
Values (ELV'’s) specified in the IPPC Licence.

All discharges are blow the relevant BAT ELV as specified in the Guidance Note for the Slaughtering
Sector, both as actual values and in terms of treatment plant performance (as % removal efficiency).

(b) no significant pollution is caused;

All wastewater treatment plant emissions are below the emission limit values set out in IPPC Licence Reg.
No. P0183-01.

(c) waste production is avoided in accordance with Council Directive 75/442/EEC of 15 July 1975 on
waste; where waste is produced, it is recovered or, where that is technically and economically
impossible, it is disposed of while avoiding or reducing any impact on the environment;

&

&
&

The principles of Prevention are applied to all resource use g‘s“(hé\%ite in order to improve efficiency and
reduce wastes at sources where practicable. Wherg’? Wste generation is unavoidable, the site
environmental management system sets out register@ﬁrgt dures and recording systems to ensure that
wastes are collected, transported and recycled o;odi? ed of in accordance with waste legislation and

. . X
the site IPPC Licence. @c’,\ §
RN
O K

<<gg®

\
(d) energy and other resources aggﬁsed efficiently;

&
c®

The facility has undertaken an energy audit for the facility and has put in place a programme for
actioning the recommendations made in the study.

(e) the necessary measures are taken to prevent accidents and limit their consequences; and,

There is a documented Accident Prevention and Emergency Response Plan in place at the site which
addresses risk reduction at the facility and describes the measures which will be taken to reduce the
consequences of a loss of control incident at the site.

(f) the necessary measures are taken upon definitive cessation of activities to avoid any pollution
risk and return the site of operation to a satisfactory state.

Meadow Meats has prepared a Decommissioning and Closure Plan for the site which describes the
measures which will be taken in the event of closure of part or all of the facility.

P0183-01 Attachments Page 19
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This section should present a statement on energy efficiency at the site to include, where appropriate,
an energy audit with reference to the EPA Guidance document on Energy Audits. Licensees should have
regard to Section 5 of the EPA Acts 1992 and 2003 in selecting BAT and in particular the following:

. The use of low-waste technology;
. The use of less hazardous substances;
. The furthering of recovery and recycling of substances generated and used in
the process and of waste where appropriate;
. Comparable processes, facilities or methods of operation, which have been
tried with success on an industrial scale;
o Technological advances and changes in scientific knowledge and
understanding;
. The nature, effects and volume of the emissions concerned;
. The commissioning dates for new or existing facilities;
. The length of time needed to introduce the BAT;
o The consumption and nature of raw materials, including water, used in the
process and their energy efficiency;
. The need to prevent or reduce to a minimum the overall impact of the
emissions on the environment and the risks to it; 2
. The need to prevent accidents and to minimize the conse%@e\nces for the
Environment; and, 0’9
. The information published by the Agency in the{p\ow sectoral BAT
Guidance documents and the relevant BREF ents published by the EC
(available for download at hﬁg:([eiggcb.'!§:%§§a' nd at www.epa.ie).
sl
@
o
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1 Introduction

Environmental Efficiency Consultants have been commissioned by Meadow Meats
Ltd. to conduct a full ener 2y audit at their site in Rathdowney, County Laois. This
audit was carried out on 28" September 2006, which was a day of normal production.

This assessment is concerned with identifying practical, proven energy saving
measures within specified payback periods in order to make the company more
energy efficient and hence reduce their energy usage and costs as well as their CO,
emissions. By energy efficiency we mean using the energy needed more effectively so
that less energy can be used to produce the same result.

2 Scope of the audit

During this audit, the different sources of energy used on the site and their
consumptions were assessed and normalised against an appropriate parameter, such as
the production levels, whenever possible. The main energy consuming areas or
systems seen during the survey were then reviewed ang. their energy performance
estimated using a scoring system. In terms of Meadq@\}Meats Ltd., the sub-systems
assessed include:

The air compressors
The wastewater treatmeﬁ? c;@&mt

©

O
The audit shall also 1nvol¢é further analysis of the information available and
comparison of current prenjﬁces with best recommended practices.

NGl
e The refrigeration system (cold store@%i&zers chillers)
e The lighting $
e The steam boiler é}\ S é
[ ] & \,
[ ]

This report details the analysis of the energy consumption and billing for the client
and recommends a series of suitable energy saving measures. These measures are
described in sufficient detail in terms of savings (in money, energy and CO;
emissions), implementation cost and payback period such that a project design phase,
leading to the eventual implementation of these measures, is the realistic next step.
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3 Overview of site activities

Meadow Meats Ltd. is a meat processing plant located in Rathdowney, Co. Laois.
Activities at the plant include the slaughter and processing of cattle and the boning of
beef to primal stages. During the period September 2005 — August 2006, the company
produced 15,308 tonnes of beef. The company currently employs 120 people.

Hours of operation vary by department. Approximate operating times for each
department are, as follows:

e Slaughter Line: 7.30am — 4.30pm
e Boning Hall: 8.00am — 5.00pm
e Wash down: 4.30am — 12.00 ~ 1.00am

The frequency of the killing varies throughout the year:
e January — March: 3-4 days per week
e April — July: 3 days per week
e August — December: 4-5 days per week

3.1 Production Process \é?’
Once received at the site, the cattle are held until a sultagi‘e time for slaughter.
\ﬁ fé\

The cattle are stunned by means of a hanngé’r&‘@un prior to slaughter. Following
slaughter the carcasses are bled and initial cessed to remove the heads, feet and
major organs. The remaining carcasses are éh n cut in half and progressively chilled
in the carcass chills. égz@@*

NG

After cooling the main proport10r<f @f\the carcasses are deboned and cut. The meat is
then vacuum packed and stored jwtholding chills until distribution.

§$
The site also comprises a allow plant producing edible tallow and a wastewater
treatment plant.
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4 Current energy management system

An energy management system can best be described as a system put in place to track
the energy usage of various energy consuming equipment at a site in order to
highlight any areas in need of improved energy efficiency.

The company keeps records of energy consumption in terms of units of electricity, oil
and gas used and their associated costs based on invoice data. No analysis of these
figures takes place such as standardising against production level. Therefore the
efficiency of the company in terms of energy usage has not been assessed to date.

Table 4-1 below shows an energy management matrix. This matrix can be used to
illustrate the maturity of the company in terms of energy policy and management.
Following the energy survey, levels for the various aspects were chosen which it was
felt best illustrated the company’s position in terms of energy policy and management.
These levels are highlighted in the matrix.

The matrix shows that Meadow Meats lacks a formal structured approach to energy
management and that there is room for significant imprg¥ement for the company in
terms of energy efficiency. Relevant personnel do, h@@ever, have a good awareness
of energy issues and are knowledgeable of eggrg\ saving and energy cost saving

techniques. &93;2}@
QR
RO
R
H
,é? ’&O
S S
<<Q\ Ai\\@
\(’OQ
O
&
oS
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5 Energy Billing Audit

A number of energy sources are used at the Meadow Meats site. These include
electricity and fuel oil. The consumption figures shall be standardised against an
appropriate variable for the particular energy source. This analysis should help to
identify trends in energy usage and highlight any peaks that have occurred in energy
usage. Questions can then be asked as to the reasons for these peaks and allow us to
determine whether they were unnecessary and due to energy inefficiency.

5.1 Electricity

5.1.1 Electricity Usage

Electricity is one of the major forms of energy used at the meat processing facility and
it is supplied to the plant by Energia and a generator. This generator is used to meet
the peak demands of the site.

Owing to the nature of the company’s business, the refrigeration system, the
generation of compressed air, the lighting, electrical motéts and the heating elements
for the knife sterilizers are believed to be the mainsglectricity consumers. A fuller
investigation into the main areas of electricity&eog%umption is detailed later in this
report. 09,7:9\6

S
Table 5-1 below details the annual elg}?g@y consumption (combined consumption
from the grid and from the genera &kﬁnd associated costs for September 2005 to
August 2006. Electricity as a pzrogéji&e of the total energy consumption for the year

is also detailed. O

O

3
A more detailed account of (gh‘é electricity billing is given in Appendix 1 at the back of
this report. X

Table 5-1 Summary Electricity Usage

: 2005-2006
Consumption, kWh 4,812,010
Consumption, GJ 17,323
| Annual Cost € 446,559

% Annual Energy 38.7

% Energy Cost 68.7

Cost ¢/kWh 9.28

Cost €/GJ 25.78
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Meadow Meats Ltd. Energy Audit

In this figure, we can notice that the total electricity consumption trend has been
repeating over the years. The lowest consumption appears to be in August, which is
most likely due to the annual holiday closure.

5.1.2 Standardisation of the electricity consumption

Electricity consumption vs. production:

As for the other group sites, the main consumer of electricity on the site is the
refrigeration system. Although the refrigeration runs even during non-productive
periods (i.e. night-time), it is believed that the load on this system is largely dependent
on the production level (and therefore the amount of meat to cool). Also, a very large
number of electrical equipment is used during the process (e.g. compressed air,
electrical saws, knife sterilizers and lighting).

The following graph compares the electricity usage to the production level.

Figure 5-3 Total electricity consumption vs. production level

Electricity vs. production
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The R-squared value of 0.5611 suggests that there is a correlation between electricity
consumption and production.

Electricity consumption vs. degree-days:
The temperature in most of the production areas is controlled by the refrigeration

system and is thus constant throughout the year. Parts of the system such as the
condensers are exposed to the outside environment and their efficiency is greatly
dependant on the weather conditions. The effort that the refrigeration system has to
provide is thus partly dependant on the outside temperature.

The electricity consumption and the outside temperature (as degree-days) are
compared in the flowing graph:

Environmental Efficiency 13
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Figure 5-4 Total electricity consumption vs. degree-days

electricity consumption vs. degree-days
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The R-squared value on this graph is 0.0101 and éﬁﬁs shows that there is no

correlation between outside temperature and electric\i\tj?‘(\usage.

Day-time and night-time electricity go‘h@i\mption was not available from the bills.
However, meter readings are man aken by the company staff. Although these
readings may not be as accurate gﬁ@\he bills, they can be used for the comparison of
night and day electricity usage a\ the site.
O

The following graph pre&frﬁos the trends in day and night electricity consumption
readings from January 2604 to October 2006 (the reading for December 2005 was
changed from -121,400kWh to 0 as this reading must have resulted from a human
error).
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Figure 5-5 Day and night electricity consumption

Day and night electricity consumption
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These readings show that the night-time electricity consgﬁ%tlon is a significant part
of the site’s electricity use. On average, it represents 3p$rox1mately 45% of the day-
time electricity usage and 30% of the total consurg})\\Q

&
The day-time electricity consumption and ght-tlme electricity consumption are
also individually compared to product@ﬁ@ahd degree-days as can be seen in the

following figures. &9 N
£ }*\
Q\é\
&
OQ
O
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Figure 5-6 Day-time electricity consumption vs. production
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Figure 5-7 Night-time electricity consumption vs. prod@tgh
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It can be notices that the R-squared values for the comparison of the electricity use
against the production for the two graphs above are much lower than the R-squared
value for the total electricity consumption of the site shown in Figure 5-3. This is
certainly due to the fact that these electricity readings are manually taken and thus
subject to human error.

Also, these graphs show that the day-time electricity is definitely related to the
production levels whereas the night-time consumption is not.
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Figure 5-8 Day-time electricity consumption vs. degree-days
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Figure 5-9 Night-time electricity consumption vs. degree-@y{gg
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As for Figure 5-4, which compared the total electricity consumption to degree-days,
the two graphs above show no correlation between the power usage and the outside
temperature.
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5.2 Fuel oil

5.2.1 Fuel oil
Fuel oil is used to operate the main steam boiler. The back up boiler is not used at

present as it is out of order.

Figures for this fuel were available from the company for the period January 2006 —
October 2006 and are presented in the table below.

A more detailed account of this fuel consumption is given in Appendix 1 at the back
of this report.

Table 5-2 Summary Oil usage

Equivalent
J:)l;‘t':brzrzm— November 2005 —
October 2006
Consumption, kWh 6,353,870 7,624,644
Consumption, GJ 22,874 . 27,449
Annuasl Cost € 169,648 & 203,578
, O

% Annual Energy G 61.3

% Energy Cost' TS 31.3
Cost ¢/kWh P67 2.67
Cost €/GJ O 741 7.41

TN
S
< OQA*

S
5.2.2 Standardisation of :‘é\é\oil usage

The graph below presents;oﬁle comparison of the oil consumptions to the production
figures. As production figures were only available until the end of August 2006, only
the period January to August 2006 could be plotted here. However, the R-squared
value of 0.9066 shows that there is a very good correlation between the production
levels and the overall oil consumption.

! The energy cost was calculated using average fuel oil costs available for January to August 2006
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Figure 5-10 Fuel Oil consumption vs. Production
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The same figures were compared to the degree-d@/.s (é@és\ can be seen in the following

graph.

Figure 5-11 Fuel oil consumption vs. degree-days \\}Qo D
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5.3 Specific Energy Consumption

The specific energy consumption is a measure of energy use per unit of output. It is
used to compare the performance of one plant against another in the same sector.

The Energy Consumption Guide 32 “Red Meat Plants” defines the SEC for these
industries as the electricity used to produce one tonne of meat and is expressed in
kWh/tonne. Guide 32 outlines the results of an extensive survey carried out in 1992 of
a number of meat plants in the UK.

The specific heating fuel consumption (SHC) is defined as energy purchased for a site
in a form other than electricity. It is used for the same reason than SEC, to compare
the heating fuel usage between sites. The survey averages are annual averages.

The consumption figures for the different fuels for 2005 are summarised in the table
below:

Table 5-3 Consumption figures for electricity and fuel oil

e
Electricity \(@F\uel oil Total

A\
4,812,0;%% §§\ 7,624,644 12,436,654

S
The quantity of meat produced (bonin@Qf@? the last year (September 2005 - August
2006) was 15,308t. &
NS
N\

o9
The electricity consumption peﬁ%@fne of meat produced (SEC) is therefore 314kWh/t

and the SHC is 498kWh/t. &

These figures are compar@§ to the result of the survey done in Guide 32 for secondary
production plants.

Table 5-4 SEC and SHC benchmarking

Surve ,
y Meadow Meats
minimum | maximum average
SEC (kWh/t) | 150 350 235 314
SHC (kWh/t) 293 660 440 498

The SEC observed at the Meadow Meat plant is was found to be above the average
result for similar companies taking part in the survey and close to the maximum value.
However, the SHC figure for the site was found to be close to the SHC survey mean
of 440kWhtt.
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5.4 Carbon Emissions

With the introduction of carbon taxing inevitable, it will become more and more
critical for companies to begin examining energy efficiency from an environmental
viewpoint. Companies will be obliged to quantify the carbon emissions, which are
generated either directly (e.g. gas or oil usage) or indirectly (electricity usage) from
their site. Targets for reductions in these carbon emissions will be set and companies
will face heavy penalties if these targets are not met by certain dates. The only way to
reach these targets without adversely affecting production is by improving energy
efficiency.

From fuel consumption figures we can calculate the carbon emissions from the site.
The different energy sources have varying carbon contents. In terms of the energy
sources used at the site, the relevant emission factors are detailed in the table below.

Table 5-5 Energy source carbon emission factors

Energy Source Emission Factor (kg CO,/kWh)
Electricity form grid 0.776
Fuel oil . 0.274
N
&
Table 5-6 Summary of annual carbon emissions from the@it(g&,
&5 2005
Electricity NS
Total Units, kWh .S & 4,812,010
CO, Emissions, t &~ ¢ 3,734
)
PSRN
Fuel Oil SN
Total Units,kWh 7,624,644
CO; EmisSions, t 2,089
Total
CO; Emissions, t 5,823
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6 Energy Performance of the main sub-systems

EEC has developed a method where the energy performance of the different sub-
systems within a factory can be estimated. The aim of this approach is to provide an
easy to interpret overview of the energy performance of each sub-system in a tabular
format.

The performance of each sub-system is rated from 1 to 3 where:

e 1 =Needs improvement

e 2=Fair

e 3=Good
The overall score for each sub-system corresponds to the average of the scores of all
the findings.

It should be noted that these grades were assigned following a 1-day site visit and
subsequent desktop review and may not be indicative of the energy performance
throughout the year.

&

The results of this assessment are illustrated in the ta\t\;ﬁelow.
Y
Table 6-1 Summary of the scores for the different s ’gssessed
u ry r i Z?s)&)\gs

System i l&%ﬁm Fair Good Score
Refrigeration System @Q’\ v 2
Lighting Sk v 1.6
Process and Space Heating Systéns’ v 1.33
Compressed Air System  ° v 1.8
Waste Water Treatment System v 3

Overall v 1.9

6.1 Refrigeration

The refrigeration system in Rathdowney is very old (it is believed to have been
installed approximately 30 years ago) and consequently, there are no records or
drawings available for this system. The refrigeration compressors constitute the main
electricity consumers of the system. As there is a certain amount of freezing on the
site, the refrigeration system operates with a two-stage compression.

The refrigeration system at this site is a pumped ammonia system and is mainly
constituted by:
¢ Low stage refrigeration compressors
High stage refrigeration compressors
Evaporative condensers
Solenoid expansion valves with mechanical regulation valves
Flooded evaporators (pumped ammonia system)
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Table 6-2 Main parts of the refrigeration system

Part of system Location Quantity Characteristic Control and Maintenance
Compressors Production Building Belt driven Regularly inspected and maintained
Condensers f;g;iuct]on building Evaporative Regularly inspected and maintained

Expansion

Solenoid valves with
Several mechanical
regulation valves

Chﬂ?s and freezers Defrost controlled manually and with
Boning halls Flooded :
Evaporators . timers
Packaging rooms Hot gas defrostin
Dispatch areas g &
Refrigerant l:;;tg:g refrigeration Ammonia (NH;) No automatic air purger

6.1.1 Compressors

All the compressors in place in Rathdowney are belt driven, which was the standard
type of compressors installed at the time of their installation. Although these machines
are quite old, they are believed to meet their duty satisfactorily and their replacement
would not generate the energy savings to justify of cosf of a more recent unit.
Moreover, the high stage compressors were overhauled l@@t year by the supplier of the
refrigeration system. An 1nvest1gat10n could be ca\m%d out be determine whether the
low stage compressors require overhauls. 09? s\o
& \

\
The temperature in the room was found (&Qhé}Teasonable No equipment generating

heat was observed in the same room as Mpressors.
L
<<°\ & &
6.1.2 Condensers S\OOQ

v
The condensers used at Meaq)é%; Meats are evaporative condensers. They utilise both
ambient air and the evapor&ﬁon of water to remove heat from the refrigerant. Good
Practice Guide 280 states that ‘the big advantage of evaporative condensers over shell
and tube and cooling towers is that the circulating pump is much smaller. However,
an evaporative condenser needs to be placed close to the compressor, to avoid long
runs of refrigerant pipework’.

A heat recovery system was installed in 1982. However, this system is not working at
the moment and has not been working for several years. A more detailed investigation
of this system would be necessary to determine the cause of this dysfunction and the
potential for repair or replacement of the system.

6.1.3 Expansion valves

Expansion valves have 2 main purposes:
e To reduce the pressure of the liquid refrigerant from the condenser to reach the
evaporating pressure;
e To regulate the flow of refrigerant into the evaporator to meet the demand and
to prevent liquid refrigerant from leaving the evaporator and entering the
compressor (this is done by ensuring that the temperature of the refrigerant
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leaving the evaporator is approximately 5°C above the evaporating
temperature).

Expansion valves in the refrigeration system are solenoid expansion valves with
mechanical regulation. From our discussions with the installers of the system (Brian
A. Flynn Ltd.), these valves are believed to be suitable for their duty and no
replacement would be envisaged other than the replacement of the gaskets if required.

6.1.4 Evaporators

All the evaporators on site are flooded. Conversely to the direct expansion
evaporators, this type of evaporators provides a fully wetted transfer surface and
therefore can be considered as more efficient.

As temperatures below 0°C are reached and because the products stored in the
refrigerated areas release a large amount of moisture (especially the hot carcasses), the
evaporators are subject to ice build up and thus need to be defrosted regularly. At
Meadow Meats, the defrosting of the freezers is controlled manually and by timers.

This type of defrosting was discussed with the install “and was thought not to be
excessive as an extra defrosting is performed on somg occasions. The use of defrost
sensors (used to terminate the defrosting cycke\'qﬁ\omatically) was also discussed.
These devices could achieve savings but theéy‘would have to be installed on each
evaporator of the site, which could inducggf%@e investment cost. However, they might

be worth investigating. ng'\\oo\@&
&0
NEN
. & O
6.1.5 Refrigerant Qo®

\
Ammonia is the refrigerant g,/ge% at Meadow Meats. It is a good refrigerant in term of
ozone depletion potentia&cf=0) and global warning potential (very low). However,
ammonia is toxic and flammable, and reacts with copper.

An ammonia smell was noticed in the compressor room during the site visit. This
suggests that there are leaks in the refrigeration system. Good Practice Guide 280
states: “The amount of refrigerant has significant effect the temperature lift — too
much or too little charge of refrigerant reduces energy efficiency. Systems that leak
refrigerant consume more power than necessary. On average this costs UK
refrigeration plant owners an extra 11% on the running costs of their systems.”

There is no automatic air purger on the refrigeration system in this plant. Automatic
air purgers remove air and other non-condensable gases from an industrial or
commercial refrigeration system, with minimum loss of refrigerant. Air and other
non-condensable gases leak into refrigerant systems through faulty equipment,
particularly seals, and during maintenance operations, especially charging of the
refrigerant. In addition, slow breakdown of the refrigerant can also add to the build-
up of non-condensables. The presence of air and other non-condensable gases in the
condenser and receiver increases system head pressure, which results in excessive
compressor power consumption and reduces system capacity. Automatic air purgers
remove this air and other non-condensable gases from within the refrigeration system,
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resulting in substantial energy savings. It is strongly recommended that this device be
installed in the refrigeration system in operation in Meadow Meats.

6.1.6 Chill rooms

Good Practice Guide 283 indicates that the typical heat loads in chill rooms are:
e Heat gain through walls (20%)

e Air change load (30%)
e Evaporator fans (15%)
e Lighting (10%)

o Defrost (15%)

The site is not equipped with automatic doors. However, during the audit, the doors to
the chill rooms and freezers were closed when not in use. This is a very good practice
as the air change load is greatly reduced.

A large amount of lights are used in most of the refrigerated areas (about 250 lights)
as there is no natural light in the building. During the site yisit, the lights in the hot
carcasses chills were found to be turned on when the rogsis were unoccupied. It was
also noticed that the lights in the boning hall were eft@ during the lunch break. This
is not a good practice as it increases the cooling l&g n the system.

Table 6-3 Assessment of the performance of the re{ﬁgsﬁ?tlon

Refrigeration &ﬁig:o%}ei’:wn ¢ Fair Good Score
Compressors sfS v 2
Condensers :QO v 2
Expansion valves (thermostaggsu v 2
Evaporators o v 2
Refrigerant v 2
Chill rooms v 2
Overall v 2
6.2 Lighting

The production area being almost entirely refrigerated, there are very few openings in
the building and therefore a great amount of artificial lighting is needed.

Most of the lights used at Meadow Meats are believed to be fluorescent tube lamps.
Following a fire in April 2006, the boning hall was rebuilt with new materials and
equipment. The lighting in all this area has refurbished with electronic ballasts.
Overall, the percentage of electronic ballasts is 60%, the rest being electromagnetic
ballasts.
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The fluorescent tubes have a rated power consumption of 58W. There are no
occupancy sensors on the site but there is a policy of turning off the lights in place. To
our knowledge, this policy is well followed by the employees.

Occupancy sensors would be of interest in offices or in the offices and the different
chills, but they would not be suitable in the other production areas.

Table 6-4 Assessment of the performance of the lighting

. Needs
Lighting Improvement Fair Good Score
Use of  efficient lights v 3
(Fluorescent T8)
60% of electronic ballasts v 2
Lights left on in the boning hall v 1
and killing line
Lights left continuously on in the v 1
chillers
Automatic =~ lighting  control v 1
(switches, timers, sensors, etc.) N
Overall ngy 1.6
>
N
S
6.3 Process and Space Heating (Stgﬁigboiler(s))
ST
There are two boilers on the site. .\00%\\&

e The main steam boiler has &@%@ﬁ%city of 10,0001Ibs of steam per hour and is
fuelled by fuel oil. The bg(i\fgﬁ"s generally running from 7am to 12am and was
operating at a pressure 0%089\5bar during the site visit.

e The back-up boiler is gperated with fuel oil but is not in use anymore as it was
reported to be b@k@?ﬁg In normal conditions, the main boiler should be
sufficient to meet the steam requirements for the whole plant but this boiler is
necessary to meet peak demands.

The availability of only one of the two boilers is a major concern for the company as
90°C water is a fundamental requirement of the killing process for hygiene reasons. If
the main boiler was to fail, the financial losses would be tremendous.

Both process water heating (at various temperatures) and space heating are supplied
by the main steam boiler. The hot water is supplied at 3 different temperatures, using
heat exchangers:

e 90°C Sterilizer water in the slaughtering line

e 65°C Wash down water

e 45°C Sink water

It is not considered good practice to use steam for water heating as the steam is
generated at a very high temperature, requiring a large amount of energy, when it is
only needed at a lower temperature. However, the use of a steam boiler cannot be
totally eliminated at the facility as steam is needed for the tallow plant where it is
directly injected. A few different options can be envisaged to improve the efficiency
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of the boiler system. These options are described in more detail in Section 7.3.3 of the
recommendations.

There is no condensate return in place at the site. Whenever possible, the
opportunities for condensate recovery should be examined. Indeed, Fuel Efficiency
Booklet No. 2 on “Steam™ states that “Condensate is ideal boiler feedwater due to its
heat content and chemical suitability”. Moreover, there are substantial potential
savings from condensate recovery; FEB2 mentions a fuel saving of 1% for every 6°C
rise in the feedwater temperature. However, where the boiler is located away from the
steam consumption points, the heat from the condensate might dissipate before
returning to the boiler, even with good insulation. On this site, the boiler room is
located away from the factory building and therefore condensate recovery might not
generate any energy saving. However, the water treatment costs would be greatly
reduced.

The insulation in the boiler room appeared to be relatively poor as much of the
insulation was worn. Also, the fronts and backs of the boilers, the valves and flanges
as well as the heat exchangers were not insulated. The temperature of the back of the
main boiler was measured during the audit and was found to be of 120°C. The
temperature of the plate heat exchangers and valves in theboiler room could not be
measured as they could not be accessed because the meg@hc access ladder was to hot
to be climbed. This suggests that the temperatures\m gﬂs area are very high.
\O

Both boilers are fitted with digital combustlgﬁ 36%&01 equipment, which is very good
practice as the fuel:air ratio is an 1mporta4:[% factor for the good operation of a boiler.
However, the physical control of the @i}\a@ﬁty of inlet air is done through a damper,
which means that little energy is save:éibr the fan at part flow compared to full flow.

Table 6-5 Assessment of the performaifc@f the process heating

éé\,\\u Needs .

O{\ Improvement Fair Good Score
Configuration (Only one boiler v
running)

Use of steam to heat hot water

Heating system

1

No condensate return

Insulation

Steam leaks
Digital combustion control v
Overall v 1.

SIS

uwi—lr—lt—lb—l

6.4 Compressed air

Compressed air is especially expensive to generate and represents approximately 10%
of industrial electricity usage. Typically over a ten year period the total costs involved
are 75% energy, 15% capital and 10% maintenance. Therefore it is especially
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important that the compressed air system has a high efficiency and that the
compressed air is itself used efficiently.

There are two air compressors on the site: Cyclon 600N and Atlas Copco GASS. They
are operated in a duty/stand-by configuration. One compressor is sufficient for the
site.

They operate at a pressure of 8 bar which is higher than the average operating
pressure of normal industrial systems (7bar). It is a good practice to operate the air
compressors at the lowest possible pressure as less energy is required to generate the
compressed air and as the flow of air lost in leaks decreases with the pressure. During
discussions with the maintenance staff, it was reported that this pressure is necessary
for the operation of the blow pots. However, it is believed that this equipment is only
used during the killing days. It is unknown if this pressure is reduced when the
blowing pots are not in use.

The compressors are located in a dedicated room, away from the steam boilers.
However, the warm air generated by the compressors is expelled into the same room
resulting in a high ambient temperature (> 25°C) which reduces the compressors
efficiency. &
N

There was no leak survey carried out in the recen \poast A data logger was fitted on
the running compressor for a period of 2 i{fom the results of this survey, the
percentage of leakage for the site coul@o%estlmated and was found to be of
approximately 34%, which is a typlcal ¥

é, 0
Compressed air is mainly used for «@9 &
e Hand tools QOOA\\
Packing &°

[ ]
¢ Pneumatic stands Qéa&
e Blowing the hide afid paunch

Although it is understood that the use of compressed air to convey the paunch manure
to its designated waste area is clean and convenient, it is also very demanding in terms
of energy. The same technique was observed in other Dawn Meats sites, which
suggests that this is a typical practice in meat plants. Less energy intensive
alternatives should be investigated.
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Table 6-6 Assessment of the performance of the compressed air system

Compressed air ImpI::\er(ellsnen ¢ Fair Good Score
Air pressure delivered v 2
Configuration v 3
Temperature of the intake air v 1
Warm air expelled in the room v 1
Leakage v 2
Overall v 1.8

6.5 Wastewater treatment plant

The wastewater treatment plant in Meadow Meats is one of the major energy
consumers because of the high number of large motors running constantly.

The main motors in the plant are as follows: &
e 5x 11kW Aerators and 1 + 1 x SkW Aecrator \(\Q}o
18.5kW Air blower for DAF Unit (30 Hz) S
e Other air blower 4kW (Winter 30Hz — %gc?@é\ 30-40hz)

The aerators are controlled by the Dlss%l&di\}Oxygen (DO) Concentration. This is
ood practice as it prevents the motors ng when not needed.

good p p &%{g&uﬂm g

As part of the wastewater treatn@mp?ocess a belt press is used for dewatering the
sludge. This press is equlpped w‘{iﬁ 3 x 2kW motors, running 24 hours per days, 5
days per week. There is a largé-amount of water used to wash the belts (25m’/h of
hard water and 7-8m’/h of@i’éan water). From discussion with the person operating
the treatment plant, there is an opportunity to reuse this water to a certain degree, e.g.
with a filter.

Table 6-7 Assessment of the performance of the WWTP

WWTP Needs Fair | Good | Score
Improvement

Motors running continuously (no v 3

need for soft starters)

Constant load (no need for VSDs) v 3
Maintenance v 3
Overall v 3
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6.6 Other equipment

Power packs:
A number of power packs are used on-site for the operation of platforms and other

hydraulic equipment. These power packs are usually left on even when the equipment
that they supply is not in use. When this occurs, compressed air is still being
generated by the power pack but is continuously released by a relief valve and
therefore producing no work. During long breaks, such as the lunch break, this can be
very wasteful of energy.

Vacuum pumps:
The vacuum pumps on the site are used to operate the two vacuum packing machines

in the boning hall. There are six 15kW-vacuum pumps and one booster in total (four
pumps and the booster for one machine and the other two pumps for the second
vacuum packing machine). They are large users of energy and also produce a
significant amount of heat. Indeed, the room where these pumps are located was
warm. Although lower temperatures would be preferable for the efficiency of the
motors, it is believed that it would be very difficult and c%gtly to relocate these pumps
or to provide ventilation in this area (basement). V\\éﬁ

&
Knife sterilizers: 0&2;?9\
Originally, all the knife sterilizers were su by the steam boiler. However, after
the destruction of the boning hall by a fgb @&f April 2006, the knife sterilizers in this
area were replaced by electrical model§'(30~12 units). These units are believed to be
equipped with thermostats, WhiCl;@‘?%o% good practice. Moreover, electrical knife
sterilizers are usually considere \ﬁ\\s& energy efficient than the other models as they

avoid the heat losses in the stea\ t water pipes.
§)

X

The sterilizers in the kil&i@@ line and the chills are still heated by steam. The
temperature of the water‘in the sterilizers is of around 80~82°C. In the killing line,
most of the sterilizers are located on raise/fall platforms and are supplied by flexible
hoses from the ceiling. Although the flexible hoses are not insulated as this would not
be practical, the pipes are insulated until their connection to the hoses. During the
staff lunch break, it was noticed that some saw sterilizers were overflowing and/or
had no lid.

Typically, the presence of lids on the sterilizer boxes is found to be unpractical by the
employees. However, during long breaks such as the lunch break, the heat loss from
the boxes is similar to the heat losses when the sterilizers are in use. During these
periods, the covering of the sterilizer boxes, at least the largest ones like the saw
sterilizer boxes, should be considered to reduce the heat losses and the cooling load on
the refrigeration system.
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7 Recommendations

Following the site visit the information gathered was analysed and a number of energy
saving opportunities have been identified and are now discussed. A distinction
between energy saving and energy cost saving should be made at this juncture. An
energy saving will result in an actual reduction in the total units of energy consumed
by a particular piece of equipment and will signify an improvement in energy
efficiency. An energy cost saving may or may not result in such a reduction but will
always result in a reduction in the cost of the energy to operate a particular piece of
machinery. Such a reduction will usually occur when there is change over to a
cheaper source of energy. It is possible to have both an energy saving and an energy
cost saving associated with the same recommendation. A number of saving measures
may be made to the same system and so the exact monetary saving figures may differ
depending on which recommendations are implemented. The percentage savings will
however remain the same.

All of the calculations on savings and consumptions in this report are based on billing
figures for the period September 2005 — August 2006. Itshould be noted that this
report has dealt with a number of areas at the plant whegé\lt is felt energy savings are
possible. However, this report cannot be exhagst%g@ and other opportunities for

. . . N
further energy conservation still exist at the plag;.oo\o&
S

ROHES
These recommendations are summarised é@%le 7-1 and discussed in detail in this
section. Other recommendations were als0 #iade in this report, for which further study
would be needed, and which are thergﬁg@not included in the table:
- Investigate other means to@&v%’y the paunch manure
~ Compressed air distﬁbutioégcﬁleasurement and control
- Install occupancy sensop$-in the offices
- Zoning of the lighting'in some carcasses chills
- Lighting system in the carcasses chill rooms
- Use separate boiler for hot water generation / Review configuration of the
boilers
- Use a separate heating system for the offices
- Further recommendations for the refrigeration system (replacement of valve
gaskets, relagging of pipes, heat recovery system, overhaul of the low stage
COmMpressors)
- Implement a motor management policy
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Table 7-1 Summary of energy and energy cost saving measures

Potential Po?ential Potential Approx. | Cost/annual | Payback
. emissions cost .
Measure savings, . cost of CO,; savings, | period,
kWh/yr savings, t | saving, measure, € €/t years
CcO2 €/yr >
Reduce compressed air leaks 18,310 14.2 1,699 0 0 0
Compfessed air pressure 2,482 1.9 230 0 0 0
reduction
Fix five steam leaks 117,445 32.2 3,136 0 0 0
Qse ch'eap rate power during 0 0 1,759 0 0 0
night-time
Insulate 10m of pipes, 10 79,688 21.8 2,126 450 20.6 0.21
valves and 10 flanges
Install an automatic air purger | 545 5¢) 392 46,888 | 10,000 25.51 0.21
on refrigeration system
Monitoring and targeting 621,833 227.5 32,501 10,100 44.4 0.31
Insulate 1 plate heat exchanger 4,312 1.2 115 ,. 135 114.4 1.2
. . \\}ﬂ'
Install isolation valves on 18,310 14.2 1,699. & 2,200 154.9 1.3
compressed air system S
D D
Insulate the frontand back of | 115 476 | 308 | S3idoa 2,600 84.4 1.7
the boiler BN
. M. .Q(J
Use a separate boiler for hot 1215000 | 332.954P 32,400 68,000 204.3 2.1
water generation (Option2) ER
Reduce air inlet temperature > &
for the air compressor 1,191 \\“&(é\;ﬁ 10 300 326 27
4 OQA'\
Totals 2,696,308 1,070 125,667 93,785 88 0.75
&
S
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7.1 Air Compressors

7.1.1 Compressed air leaks
Leakage is the largest single waste of energy associated with compressed air usage

with leakage rates as high as 50% common on some sites. The potential sources of
leakage are numerous but the most common ones include:

condensate drain valves left open

shut-off valves left open

leaking pipes and pipe joints

leaking hoses and couplings

leaking pressure regulators

air cooling lines left open permanently

air-using equipment left in operation when not needed.

It must be realised that leakage is not only a direct source of wasted energy, but is also
an indirect contributor to operating costs. As leaks increase, system pressure drops,
air tools function less efficiently and production is affected. Often the only solution is
to increase generation pressure to compensate for the lossg\sf?
&
The first step in tackling leaks is to determine l\:h\:'q}%vel of leakage. From the data
logging of the compressors carried out as part gﬁ%}é’\audit, this leakage rate was found
to be aprroximately 34%. Q&QZ&'}\\
N
However, this test can be carried ou cﬁ&ﬁe company using a simple and effective
method called no-load testing. Th{fdﬁg@od for this is as follows:
N

o Close down all of the Qﬁ*ooperated equipment (this may be best facilitated
after production hour%ﬁ during a period of shut down).

e Start the compresso@oand operate it to full line pressure. The compressor will
off-load at this point.

e Over a period of time the system pressure will drop due to leakage and the
system will on-load at the minimum running pressure set on the compressor
control panel.

¢ Over a number of cycles make a note of average on-load time (T) and average
off-load time (t).

e Total leakage can then be calculated from:

T
Leakage(L / sec) = ?"_xt (where Q = air capacity of the compressor (L/sec))
+

e No-load tests should be carried out regularly, at least every three months, to
continuously monitor the leakage level on site.

Once the overall situation has been assessed then individual leaks should be identified
and repaired. The best time to conduct these leak surveys is during shutdown periods
as the larger leaks within the compressed air system are audible. Once the larger
leaks have been identified and repaired then smaller, less audible leaks should be
addressed. The minimum cost solution is to paint or spray a soap solution onto each
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joint or connector and watch for bubbles or to use a suitable aerosol spray. Any leaks
found should be tagged and marked on an organised repair plan. The leaks can then
be repaired later. Once these leaks have been repaired the leakage rate should then be
re-estimated using the method described above. If the leakage is still excessive, then
it may be appropriate to purchase an ultrasonic leakage detector, these range in price
from €600 to €4,500 depending on specification. Such devices will allow the operator
to pin point leaks in the presence of significant background noise.

Surveys have shown that in the UK for typical industrial plant the average compressed
air leakage is 39% and fell on average to 18% after the corrective action described
below was carried out. The accepted leakage rate is 10%.

For the calculations, it was assumed that the site will reduce the compressed air
leakage from the current 34% to 10%. It was also estimated that half of this reduction
would be achieved through repairs of the leaks and the other half by the installation of
isolation valves (See next recommendation).

Table 7-2 Cost & savings associated with reduction in compressed air leaks

Current electricity usage, KkWh o 152,580
Current electricity cost, € \Q,\‘} 14,159
\- \\O
% Decrease in leakage rate O 12
Energy saving, kWh @o?"@i} 18,310
Emissions savings, t CO; RS 14.2
Energy cost saving, € S 1,699
. (@i\.o
Cost of project, € ESL 0
Cost per annual CO, savings, €/t 0
&
Payback, years & 0

7.1.2 Isolation valves

In addition to the leakage reduction, it is also recommended that the company
rationalises the compressed air system by installing solenoid isolation valves. This
would prevent the supply of compressed air to broken or unused equipment or unused
areas. A possible way to implement this recommendation is to divide up the
compressed air system into zones and then fit isolation valves to each zone. A more
detailed study should be carried out before deciding exactly where to install the
isolation valves. For the purposes of this report, 4 isolation valves shall be costed (i.e.
for the boning hall, the packaging areas, the killing line, paunch manure blowing
pipework). The cost of a valve varies widely with its size. As an average, it was
estimated that the cost including fitting per valve is of about €550.
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Table 7-3 Cost & savings associated with the installation of isolation valves

Current electricity usage, KkWh 152,580
Current electricity cost, € 14,159

Energy saving, KkWh 18,310
Emissions savings, t CO, 14.2

Energy cost saving, € 1,699

Cost of project, € 2,200 (4 isolation valves)
Cost per annual CO, savings, €/t 154.9
Payback, years 1.3

7.1.3 Air Pressure Reduction

Normal industrial systems tend to have compressed air systems operating at 7bar
pressure. The air compressors operate at approximately 8 bar. This pressure is used to
meets the requirement of the blow pots, which are used o kcﬁling days. However, it is
believed that this setting is not reduced when the blgw E@‘fs are not in use.
X

Moreover, a part of this pressure is 4%2@@ to compensate for leakage.
Recommendations have been made earlig&%&k\'\this report with regard to leakage
reduction. It is recommended that the de3ks be rectified before reducing the air
pressure. Once the leakage rate has bgﬁid?gduced sufficiently it is recommended that
the cut out pressure be reduced in gfé\ §'of 0.2 bar until the minimum pressure which
still gives satisfactory operation¥is found. The Good Practice Guide 126
“Compressing Air Costs” states ‘% takes up to 5% more electricity to generate the air
at a 10% greater pressure”. M addition, if the pressure is lower, the load on the air
drier will be reduced. This réommendation will give an immediate payback.

It is therefore recommended that the operating pressure be lowered as much as
possible. It is not known if this reduction could be achieved on killing days as the
blow pots have to be operational. However, it is believed that the pressure could be
reduced during the other production days.

For the purposes of the calculation, the pressure reduction was assumed to be 1 bar
which corresponds to a reduction of 12.5% in pressure and therefore 6.25% in
electricity consumption.
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Table 7-4 Costs & savings associated with reducing air pressure

Current electricity usage, kWh 39,714
Current electricity cost, € 3,685
Energy saving, kWh 2,482
Emissions savings, t CO, 1.9
Energy cost saving, € 230
Total cost of project, € 0
Cost per annual CO; savings, €/t 0
Payback, years 0

7.1.4 Expel hot air to outside and reduce air inlet temperature

As mentioned before, the air used to cool the compressor is taken from the
compressor room and expelled to inside the room. This egplains why the temperature
of the room is high. N
S

Good Practice Guide 126 states that “the locatiest of the air compressors on site can
have a bearing on the amount of energy@?s by the compressor. Cool, clean, dry
intake air will lead to more efficient co réssion. Where possible, air should be taken
from outside the building because i @%perature will be lower.” Furthermore the
guide also states that “The conditioncof the air entering the compressor is extremely
important, since fouling of mlefﬁ@rs and high ambient air temperature can result in
significant energy wastage . &S

The air in the compressorﬁ%om was greater than 25°C, which is 12.5°C higher than
the average outside air temperature for September. The cooling air is drawn from
inside the compressor room at 25°C. In order to reduce the air inlet temperature, the
ambient air temperature in the room has to be decreased.

For every 4°C drop in intake temperature, there is a 1% increase in efficiency. For the
purpose of this report, a reduction of air inlet temperature of 12°C was assumed, i.e.
an energy saving of 3%.

The hot air expelled from the air compressors can be collected in ducts, then gathered
in a large duct and finally rejected outside. As the hot air is expelled outside the
compressor room, the ambient air temperature in the room decreases and so does the
air inlet temperature. Moreover, as the distance between the compressors and the roof
is reasonably short, it is not believed that fans will be needed to convey the hot air
through the ducts. Further investigation should be done to design the ducts and their
configuration.

Environmental Efficiency 36
Document No.: 768-04; Version No. 2.00

EPA Export 19-11-2011:03:35:29



Meadow Meats Ltd. Energy Audit

Table 7-5 Costs & savings associated with reducing air inlet temperature

Current electricity usage, kWh 39,714
Current electricity cost, € 3,685
Energy saving, KkWh 1,191
Emissions savings, t CO, 0.92
Energy cost saving, € 110
Total cost of project, € ~300
Cost per annual CO, savings, €/t 326
Payback, years 2.7

7.1.5 Investigate other means of conveying the paunch manure

Energy surveys conducted at several of the Dawn Meat Group facilities have shown
that it is common practice to use compressed air for blowing the manure paunch from
the slaughtering area to a designated outside storage area & many of the sites. This
system is in use at Meadow Meats. Although it provid%@% clean and convenient way
of moving the manure, the system is believed to b§i£eg§f wasteful in terms of energy.
<O

It is recommended that alternatives to the ¢ t“system be considered. In particular,
the Dawn Meats Group should investigate ‘&)ssibility of using air blowers to move
the manure instead of compressed air. ﬁé@é}t of the energy audit, air blower suppliers
were contacted. Discussions with Maggium Spare Ireland suggest that it would be
necessary for the company to chéf?g@their paunch cleaning procedure if air blowers
were introduced. &

&
Currently the company use @hater to wash out the paunch manure from the stomachs.
The stomach contents is then collected in a blow pot and blown intermittently to the
collection point. This means that the contents that are blown by the compressed air are
a wet mixture of grass and water which would be too heavy for the air blowers to
move.

If air blowers are installed, the company will need to change to the method described
by the EC’s BREF document for Slaughtering houses and Animal By-Products
Industries as the ‘dry process’. This means that the contents are removed manually
from the stomachs without water. After the dry contents are removed, the stomach is
washed in running or recirculated water. It is believed that it would be possible to
move this lighter mixture using air blowers. This may involve additional investment
costs, such as the purchase of new workbenches or equipment.

As the implementation of this recommendation is likely to mean that procedures will
need to be changed and that new equipment may need to be purchased in addition to
the capital cost of installing air blowers, it was not possible to estimate the capital cost
or the savings that might be achievable if this recommendation is implemented.
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7.1.6 Compressed Air Distribution Measurement and Control

As part of the energy reduction programme for the whole of the Dawn Meats Group,
it was suggested that compressed air flow meters should be employed to measure the
compressed air usage patterns and to investigate the compressed air consumption of
particular pieces of equipment. These devices may also be used to complement the
annual compressed air leaks survey (e.g. to confirm the results from the repairs
recommended in the survey by comparing the compressed air usage before the survey
and after the repairs). Furthermore, they can be connected to any energy management
system.

The cost of these flow meters is approximately €2,500 with an extra €1,000 for
installation'. Once one tapping point is installed, it is possible to insert and remove the
flow meter when needed. A single flow meter can therefore be used for several
measurement locations. However, an additional device will be needed (at extra cost)
to adapt the parameters of the device to different pipes.

If the Dawn Meats Group decides to implement this recommendation, it is suggested
that a small number of units be shared between several sites and that regular surveys
be carried out.

! These prices were obtained from MeasurIT. The company is also in the process of providing us with a
quote for the additional device that will have to be used when moving the unit and also for a mobile
unit.
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7.2 Lighting

7.2.1 Install occupancy detectors

The use of occupancy detectors was discussed during the audit. As previously
mentioned, these devices would not be suitable for the production areas for safety
reasons. However, they could achieve savings in the offices (especially bathrooms,
kitchen, meeting rooms) and in the unfrequented areas such as the compressor room.

Occupancy sensors operate by switching the lights on once somebody is detected in
an area by an in-built infrared sensor. Once the person leaves the room, the light
switches off automatically after a defined period of time.

It is very difficult to estimate the savings associated with such a recommendation,
especially as the policy of turning off lights when a room is unoccupied appeared to
be very well followed. However, these devices are relatively cheap (€80) and could
therefore be worth installing where it is felt that significant saving can be achieved.

7.2.2 Lighting system in the carcasses chill rooms &

For the carcass chill rooms, where there are two access déors, it is proposed to install
a system to automatically switch off the lights after éa\?)redetermined period of time
when both doors are closed. It is believed tha fﬁ{o} will avoid the risk of the lights
turning off when the room is occupied (whichy §&1ld be a concern with the infra-red
occupancy sensors). QQ\\’&
L@
Here again, it is difficult to calculate\qfﬁg\gavings from this system, especially because
the policy if switching off light&\gﬁ?éll followed in the company. However, it is
believed that this recommendatiog‘@an be implemented at a low cost and is therefore
worth putting in place. (&\\
o)

7.2.3 Zoning of the lighting in some of the carcasses chills:

In some of the carcasses chills, it was noticed that only one switch was controlling the
lighting of the entire room. However, when the room is full of product, the back of the
chill is not easily accessible and is only used for the inspection of the meat. The rest
of the time, the lighting is only needed to access the next chills.

It is believed that the zoning of the lighting in these chills (e.g. in two zones) could
generate energy savings with a low implementation cost.
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7.3 Water heating system

7.3.1 Insulate pipes, valves, flanges, heat exchangers and tanks

During the site visit, it was noticed that valves, flanges and heat exchangers were not
insulated and some pipes were poorly insulated. There was no insulation on the backs
and fronts of the steam boilers.

Good Practice Guide 197 states that “Insulating unlagged sections of pipework and
fittings is one of the simplest and most cost-effective ways of increasing the energy
efficiency of a heat distribution system. The payback period is typically less than a
year”.

It is now considered good practice to insulate valves and flanges. As an indication of
the scale of heat loss from flanges and valves, it is generally accepted that an
uninsulated valve would lose the same amount of heat as 1m of uninsulated pipe of
the same bore and an uninsulated flange will lose approximately half of this amount.
A common objection to the insulation of flanges and valves was the inconvenience of
having to remove large boxes stuffed with insulation in order to get to the valve or
flange for maintenance. New designs of valve and flangg;insulation typically consist
of easily removable jackets constructed from 50mm foilsFaced mineral fibre insulation
with an outer and inner lining of fibre re-enforcgd fgﬁ‘ric. The jackets can be secured
either by Velcro, fasteners or tie cords. The 15&8? these jackets varies widely with
the size and the type of valves (i.e. ﬂangedQ créwed). Potential suppliers of insulation
. . . N N\ \}\

jackets are provided in Appendix 2 QQ\* &

P

The potential energy savings which \g))éuld be achieved by insulating pipes, valves and
flanges were calculated as shO\;VrO)O@ﬁ Table 7-6. For the purpose of the calculation, it
was assumed that 10 meters of\ pipe, 10 valves and 10 flanges would be insulated.

Additional savings can béSachieved if the front and back of the steam boiler and the
heat exchangers are insulated. These savings were estimated at approximately
€3,000/year for the boiler and €115/year for one plate heat exchanger.

Table 7-6 Cost & Savings associated with the insulation of 10-meter pipes, 10 valves and 10
flanges

Energy saving, kWh 79,688
Emissions savings, t CO, 21.8
Energy cost saving, € 2,126
Total cost of project, € 450"
Cost per annual CO, savings, €/t 20.6
Payback, year 0.21

! Cost estimated from Kendrick Insulation Ltd.’s price list.
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Table 7-7 Cost & Savings associated with the insulation of 1 plate heat exchanger

Energy saving, kWh 4,312
Emissions savings, t CO, 1.18
Energy cost saving, € 115
Total cost of project, € 135
Cost per annual CO, savings, €/t 114.4
Payback, year 1.2

Table 7-8 Cost & Savings associated with the insulation of the front and back of the boiler

Energy saving, KWh 112,476
Emissions savings, t CO, 30.8
Energy cost saving, € 3,004
Total cost of project, € 2,600'
Cost per annual CO; savings, €/t 84.4
&
R
Payback, year & 1.7
SES

A

7.3.2 Fix steam leaks \\}on\}'\

Good Practice Guide 197 states that @t’w\egéntmg/curmg leaks is one of the most
straightforward areas for saving hea@m%e steam is a vapour under pressure, leaks
from flanges and valves are commggc &\0)
QQ

As some visible steam leaks WQ% identified during the site visit, some figures are
given below to evaluate the ¢oSt of repairing five steam leaks. According to Energy
Consumption Guide 67, thé mass of steam leaking (M, in kg/h) can be calculated
frOILn the length of visible plume (L in m) with the following equation: M; = 2.8 x
6.0".

The following table shows the savings associated with the repair of five steam leaks.

' Cost estimated from a previous quotation from Kendrick Insulation Ltd.
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Table 7-9 Cost & Savings associated in fixing five steam leaks (40cm plume)

Energy saving leaks, kWh 117,445
Emissions savings leaks, t CO, 32.2
Energy cost saving, € 3,136
Total cost of project, € 0
Cost per annual CO, savings, €/t 0
Payback, months 0

7.3.3 Use a separate boiler for hot water generation / Review configuration of
the boilers
As mentioned in Section 6.3, the company is mainly concerned by the fact that only
one steam boiler is in operation at the site and has to meet the heating demand of the
whole plant. The system therefore has to be improved to provide a back-up solution in
case of failure to allow the production to continue without too much delay. The study
of the different options available also focused on maggmg the system as energy
efficient as possible. \\g\é
QO
: R :
At present, the company uses this steam boile Qgré\eet both their steam and hot water
demand. Steam is used for all hot watgp g&leratlon by passing it through heat
exchangers. This water is used in a ﬁ@@y of different ways 1nc1ud1ng cleaning.
Heating water this way is not very e it as the generation of steam requires a large
amount of energy. It is therefore rg&ggﬁmended to use a separate hot water boiler for
this purpose and to operate the 8t boiler only for the parts of the process where
direct injection of steam is requél@ i.e. for the tallow plant.
X

There is not enough informiation at present to accurately determine the different sizes
that would be needed for the replacement boiler(s). It is recommended that steam
meters or alternatively water meters be installed to measure the average and peak
heating demand of the different parts of the process. For the purpose of this report, the
hot water demand and the steam demand were roughly estimated as follows:

e Average specific heat consumption for a red meat plant: 440kWh/t

e Actual specific heat consumption for the site: 498kWh/t

e Difference between actual and average SHC: 58kWh/t

The difference between the actual and the average SHC’s for the site was assumed to
be the tallow plant steam demand. Indeed, it is believed that the figure given in ECG
32 does not include rendering plants as the document states that “Some UK plants still
have rendering facilities on site, although this is not the norm”.

The steam and hot water demands can therefore be calculated by multiply the SHC’s
by the tonnage of meat produced during the same period (September 2005 — August
2006), i.e. 15,308t:

' The boiler is running at about 7bars, 17 hours/day. The efficiency of the boiler was assumed to be of
80% and the average length of the steam plumes was estimated at 40cm.
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e Steam demand = 58 x 15,308 = 887,864kWh/yr (~12%)
¢ Hot Water demand = 440 x 15,308 = 6,735,520kWh/yr (~88%)

The tallow plant is operating in average 4 days per week (killing days) and it was
assumed that the plant runs for 8 hours per day.
kWh/yr _ 887864

hours [ yr " 4x8x50
kWh/yr _ 6,735,520
hours/yr  5x18x50

=>» Average steam demand in kW = ~ 550kW

~ 1,500kW

=>» Average hot water demand in kW =

Different options were studied to improve the current boiler system:
Option 1:

Ba@é ‘\é
3 Q7 ¢
3 \ 4 \\}Q@\:}\

14 Q K

2 ) &

g SRS

g 2

S ¢

<O S Back up o
O
y A\c’ A 4

Steam for tallqu‘yblant Hot water for production area

o

OO

In this option, all the hot water would be generated by a medium pressure hot water
boiler. The current main steam boiler would still be used for the tallow plant and
would also act as a back up boiler for the hot water boiler if it was to fail. However,
with this solution, it is believed that if the current steam boiler would be considerably
oversized as it is used solely to supply the tallow plant. Even if the energy
requirement for the steam generation will be considerably reduced, the shell losses
from this boiler will remain the same (up to 10% of the kW rating on old boilers).

The cost of a 1.5MW boiler is of approximately €38,000'. However, this size of boiler
was calculated from the average heat demand of the site. To ensure that the hot water
boiler will be able to cope with the start-up demand and other peak demands, it could
be necessary to acquire a larger boiler. Another boiler with a rated power of 3MW
(power rating of the current steam boiler) was also priced for this report at about
€50,000.

With this option, the energy savings would mostly be generated by the reduction of
the heat loss in the piping system. Indeed, the losses would decrease with the

! From quotation from KB Combustion, see Appendix 3
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reduction of temperature of the fluid. However, it does not eliminate or reduce the
shell losses from the current steam boiler.

Option2:

Retum

Back up

Back up

4
Steam for tallow plant Hot water for production area

&
In this option, the main boiler would be a medlum{\épressure hot water boiler to
generate the hot water for the plant (excluding .o ces) A dedicated small steam
boiler would supply the tallow plant. The c&%? rt steam boiler would be used as a
back up for the two duty boilers. &Q \\
S

The cost of a 500kW steam boiler tga? {v%uld be dedicated to the tallow plant was
estimated at about €18,000. °9 &

<<0 K\
The cost of a 1.5 MW boiler 1s\tﬁQ approximately €38,000'. Here again, this size of
boiler was calculated from ‘average heat demand of the site. To ensure that the hot
water boiler will be able toscope with the start-up demand and other peak demands, it
could be necessary to acquire a larger boiler. Another boiler with a rated power of
3MW was also priced for this report at about €50,000.
To reduce the required size of the hot water boiler, two options can be envisaged:

¢ One option would be to use the current steam boiler for the morning demand
and then switch to the 1.5SMW hot water boiler to cope with the average load.
However, if there is no timer or tight manual control on the current steam
boiler, this solution could mean that the current steam boiler would be left
idling for non peak periods, thus resulting in significant shell losses.

e Alternatively, the smaller steam boiler (tallow plant) could be used to
complement the 1.5MW hot water boiler during the morning peak (resulting in
2MW of available heat). This means that the production of tallow would be
delayed until later in the morning but it is not believed that this would cause a
problem. To achieve this, the boiler will have to be connected to the plate heat
exchangers for the production of hot water (like the current steam boiler),
increasing the installation costs.

In terms of savings, these would mostly arise from:

! From quotation from KB Combustion, see Appendix 3
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e Reduction of the radiation losses from the shell of the boiler: These losses
increase with the surface temperature of the boiler and therefore its operating
temperature. Also, the radiation losses from the current steam boiler are
believed to be high (they can be of up to 10% of the rated power in old boilers)
and its replacement with a new boiler would automatically decrease the
percentage of losses (usually 1% on recent boilers). This would result in an
energy saving of up to 9% of the kW rating of the current steam boiler, i.e.
1,215,000kWh/year or €32,440".

e Reduction of the heat losses from the pipes and valves: Here again, these
losses are proportional to the temperature of the fluid. There would therefore
by less losses in a system using hot water than in a system using steam (when
not properly insulated). It would be very difficult to estimate these savings as
the level and condition of the insulation is believed to be very inconsistent
throughout the site.

e Savings in the maintenance costs. It is believed that the current boiler requires
a lot of maintenance. Using the new hot water boiler as the main boiler for the
site will certainly reduce the maintenance costs.

For the calculation of the potential savings from option 2, only the potential reduction
of the shell losses were estimated and are reported in the tglﬁfé below:

Table 7-10 Costs & savings associated with option 2 (reduftiogcﬁ shell losses only)
MY

Current heat loss, kWh O 1,350,000
Current energy cost, € & 36,045
B

Energy saving (9%), kWh % 1,215,000
Emissions savings, t CO, RS 332.9
Energy cost saving, € L 32,440

S
Total cost of project, € & 68,000 (= 50,000+18,000)
Cost per annual CO, savings, €/t 204.3
Payback, years 2.1

For both these options, it is very difficult to accurately calculate the savings generated
by upgrading the current heating system. This is due to different reasons:

e The actual hot water and steam peak and average demands are unknown and
the sizing of the hot water boiler and small steam boiler cannot be accurate.

e The savings are genuinely difficult to calculate because it is not possible to
precisely quantify the amount of heat that is currently lost in the radiation
losses and the distribution pipes and valves (a large amount of heat is also lost
in the heat exchangers). Indeed, for option 2, only a rough estimation of the
reduction of the radiation losses from the boiler system could be calculated
(see previous table).

It is therefore strongly recommended that water/steam readings be carried out to
determine the heating load throughout relevant periods (e.g. one day, one week)

' Equals 3,000kW x 18hrs/day x 5 days/wk x 50 wks/ year x 9% x 2.67c/kWh = 32,440€
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before a decision is made regarding the installation of a hot water boiler and
potentially a small steam boiler.

7.3.4 Use a separate heating system for the offices

As mentioned earlier in this report, the main steam boiler is used for the heating
demand of the entire site, including the space heating of the offices. It is
recommended that the space heating for the offices be provided by a separate boiler
that would be located in the office building. This will reduce the load on the current
boiler and the heat losses in the distribution network (as the boiler room is located far
from the offices). Moreover, the office boiler will be able to accurately match the
heating demand in this area.

The heating demand for the offices is not known at the moment as there is no sub-
metering carried out. Therefore, it is difficult to assess the adequate size for the boiler.
For the purpose of this report, the budget cost for a 250kW oil-fired boiler was
estimated and would be of approximately €4,800'. Although it is difficult to quantify
the energy savings, it is believed that a significant reduction of heat losses in the
distribution network can be achieved. &

! This budget cost was provided by Hevac: 250kW boiler CHAPPEE NXR 38 = €3,681 + Riello RL.28
Burner = €1,051. These prices are subject to trade.
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7.4 Refrigeration system

7.4.1 Use cheap rate power during night-time

Fuel Efficiency Booklet No. 11 on “Economic use of Refrigeration Plant” states that
‘for system with high thermal capacity, e.g. cold stores, it may be economic to cool
the product to a temperature below that required during the cheap electricity rate
periods and then allow it to rise naturally during expensive periods.’

It is not known at present if this practice would be suitable for implementation at
Meadow Meats as the effect on the quality of the products is unknown. However, this
option should be investigated.

To estimate the savings from this recommendation, the following assumptions were
made:

e A drop of 5°C in the evaporating temperature results in a 10% increase in the
compressors energy consumption (most guides state that an energy saving of
2-4% can be achieved if the evaporating temperature is raised of 1°C and 2%
was taken to be conservative).

e The consumpt1on of the compressors wag}& estimated to be of
1,172,360k Wh/yr!.

e Thus, if the evaporating temperature is decpg; 8 by 5°C during the nights, the
corresponding electricity consumption °ii>“7 236kWh/yr. This energy will be
consumed at night at the cheaper tarﬂ;‘&a\g&6 not during the day.

e The saving that can be achieved i ore not an energy saving but financial
saving as 117,936kWh /yr wil &Q@dded to the night electricity consumption
but deducted from the day: electr101ty consumption. The day-time and
night-time tariffs were ﬁoog@hvallable and therefore a tariff difference of
1.5¢/kWh between the dayctlme and night-time was taken for the calculation
of the saving: S

@5c/kWh x 117,936kWh = 1,759€/year

Table 7-11 Cost & Savings associated with using the cheaper night tariff

Current energy usage, kWh 3,368,407
Current energy cost, € 312,588
Energy saving, kWh 0
Emissions savings, t CO, 0
Energy cost saving, € 1,759
Total cost of project, € 0
Cost per annual CO, savings, €/t 0
Payback, months 0

' 70% of the estimated night-time consumption (meter readings) from Sept-05 to Aug-06 (=0.7 x
1,674,800 kWh/yr = 1,172,360kWh)

2 ECG 32 Red Meat Plants: “The refrigeration plant is the greatest continuous electrical load and is
typically 50-90% of the total site load.”
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It should be noted that this recommendation may also result in a reduction of the
electricity capacity charges as the refrigeration compressors may not be in operation
until later during the day (at the moment, it is believed that the demand on these
compressors is constant for most of the day). With this recommendation, the load on
these compressors would be much lighter during the morning as the temperature of
the system will still be let to rise until the adequate temperature is reached. However,
an extensive investigation would be needed to quantify this saving.

7.4.2 Install an automatic air purger

As mentioned in Section 6.1.5, it is strongly recommended that an automatic air
purger to extract non condensable gasses from the refrigeration system be installed.
These devices typically cost approximately €10,000. By reducing the build-up of non-
condensables in the refrigeration system, these units will decrease the systems
condensing pressure and reduce the overall loading on the system. This will ultimately
lead to energy savings. A case study is detailed in Appendix 4. This document states
that, for the studied site, “Test work has shown that when the automatic purger is
switched off, the head pressure increase during the course of one week causes an 18%
increase in compressor shaft power requirement from $1kW to 70kW under test

conditions”. For the purpose of this calculation, a typi¢al energy saving of 15% was
assumed. It should also be noted that the mainter\@nqg;ocosts of the refrigeration system
will be greatly reduced. 0(\\0\
s
N
Table 7-12 Cost & savings associated with aufomstic air-purging
N
Current electricity usage , KkWh A&“’;Os 3,368,407
Current electricity cost, € & 312,588
IOH
O
Energy saving, KkWh L 505,261
Emissions savings, t CO; 392
Energy cost saving, € 46,888
Total cost of project, € 10,000
Cost per annual CO; savings, €/t 25.51
Payback, years 0.21

' ECG 32 Red Meat Plants: “The refrigeration plant is the greatest continuous electrical load and is
typically 50-90% of the total site load.”
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7.4.3 Further recommendations for the refrigeration system

The supplier of the refrigeration system was contacted as part of this audit and the
following items will also have to be considered to improve the efficiency of the
system:
o Some of the valve gaskets were found to be worn, the supplier recommends
their replacement
e Any pipes that have been recently renewed should also be relagged to avoid
heat losses
o The condition of the heat recovery system will have to be assessed in details to
determine whether its operation is possible or if repairs will have to be carried
out.
e The supplier also recommends an investigation into whether the low stage
compressors require overhauls.
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7.5 Implement Motor Management Policy

According to Good Practice Guide 2 “Energy savings with electric motors and drives”
motors typically account for as much as 66% of the total electricity consumed at
industrial sites. This means that even small measures taken to improve motor
efficiency can result in significant electricity savings. One of the most effective and
low cost ways of achieving motor savings is to implement a Motor Management
Policy (MMP).

A Motor Management Policy (MMP) is defined by General Information Leaflet 56
“Energy savings from motor management policies” as “a coherent, structured
approach to the purchase and repair of a company’s motors. It is designed to ensure
that the best economic decision is made each time”. It is understood that there is no
MMP presently in operation for the Dawn Meats Group and it is recommended that
such a policy should be put in place for the organisation as soon as possible and
applied at the site.

The purpose of a MMP is to provide a written set of guidelines for all employees
involved in the purchase of motors, including accounts, maintenance and operations
personnel. The MMP should clearly outline the appropgﬁlte actions to take when a

motor fails. ,\\(\QJ

: . o L
Although it may seem sensible in theory to dnotor purchasing decisions based on
the minimisation of life-cycle costs, this i y what happens in practice. Instead it

is usually the equipment which offers tl¢ Jz?\x}vest capital costs, (and often the lowest
efﬁmenmes), which is purchased w1tgﬁi$@ue consideration being given to its lifelong
running costs. Indeed, over an a@% lifespan of 10 years, the capital cost of the
motor typically accounts for just QK" of the total cost of the electricity used by the
motor. &°

Hence it is vital that the amgp\f MMP is clearly understood by all relevant employees
so that motor purchasingSdecisions can be used to effectively maximise energy
savings.

High Efficiency Motors vs. Standard Motors

The following figure is taken from GIL 56 and show the efficiency classification for
various sizes of motors (EFF1 motors being the most efficient motors and EFF3 being
the least efficient).
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Figure 7-1 Efficiency classification for induction motors

Ciass definition for 4-pole motors Clags definition for 2-pole motors
KW | eMa- | ei2- | em- KW | oef3- | e | efi- |
motors | motors | motors motors | motors | motors
My In My My Y Ty
11 | <762 | 2762 [ 2838 11 | <762 | 2762 | 2828 -
15 | <785 | 2785 | 2850 15 | <785 | 2785 | 2841
22 | <810 | 810 | 2884 22 | <0 | 2810 | 2856
3 <826 | 2828 | 2874 3 | <828 | 2826 | 2887
4 <842 | 2842 | 2883 4 <842 | 2842 | 2876 RS
55 | «857 | 2857 | 2892 55 | <857 | =857 | 2886 .
75 | <BT.0 | 2870 | 280.1 15 | <870 | 2870 | 2805 —i
11 | <ssa | 2884 | 2010 11 | <884 | 2884 | 2008 s -
15 | <Bo4 | w804 | 018 15 | <894 | 2804 | 2014 70 Ll |
85 | <900 | 2000 | 2922 185 | <800 | 2000 | 2018 1 10 100
2 | «us | 2905 | 2926 22 <905 | 2005 | 2822 Pk
%0 @4 | 2014 | 2602 %0 N4 | /14 2929 Totally enclosed fan ventikited miotors
37 | <920 | 2920 | 2038 a7 <820 | w920 | =33
45 | <25 | 625 | 2838 45 | <25 | 2025 | >ga7
55 | <930 | 2000 | 2042 55 | <030 | 2000 | 2040
75 | <36 | 2038 | 2047 75 | <936 | 2036 | 2046
90 | @30 | 088 | 2950 90 | <938 | 2039 [ 2850

Fig 6 EU-CEMEP AC Imduction wmnter effictency classification scheme fisr 400V S0z 3-phase
(full load efficiency measured in acoordance with IEC 34-2)

As can be seen in the two tables and in the graph, the differglce in efficiency between
EFF1 and EFF3 motors ranges from 1.1% for the large mgtors to 7.6% for the smaller
motors. Best Practice Guides cite an average value of g@ saving from high efficiency
motors. 0@\
<O
. . . , 0«& .
This means that, although High Efﬁcwn@?&@)tors (HEMs) may be slightly more
expensive to purchase, the 3% reducti\o?)@ﬁl energy consumption they offer over
standard electric motors will providﬁisﬁi)stantial savings in the long term. It is
recommended that high efﬁciencgo'\'h&;;g\&rs be the preferred replacement for existing
motors when they fail, particularl @@ high usage motors.
O
In general, the payback (baseglx%;l the cost premium over a standard electric motor) for
a new high efficiency motoris less than 6 months, and on a replacement of an existing
working standard electric motor is less than 3 years.

Good Practice Case Study 162 is reproduced in Appendix 5. This describes the use of
high efficiency motors in pump and fan applications.

Replacement vs. Repair

It should be noted that although it may appear an attractive option to repair failed
motors, GPG 2 states each time a motor is rewound its efficiency drops by
approximately 1%. Over time this can considerably increase the running costs. GIL 56
therefore recommends that for small-medium sized motors, for which the price of
rewinding can be almost as high as the price of a new unit, it is more economical to
replace the motor than repair it. Conversely, depending on operating hours, it is
usually more economical to repair larger motors than replace them.

The following table provides an approximate indication of the prices for the
rewinding and replacement of various motor sizes as well as their respective energy
consumption.
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Table 7-13 Comparison of the costs of replacement and repair of motors

Running Costs at 2500 hours/year @
5.87¢/kWh for 80% loading (€)
Cost ' o Annual
Motor Size | New motor | Rewind cost | differential Old Rewind running
kW) cost (€) © (new-repair) | ‘New Effl o cost
(5% less . .
®© Motor efficiency) differential
. (new-old
rewind)
5.5 390 600 -210 646 678 -32
11 735 900 -165 1,291.5 1,356 -64.5
22 1,275 1,200 75 2,583 2,712 -129
30 1,650 1,425 225 3,522 3,698 -176
55 3,360 3,000 360 6,457 6,780 -323
75 4,275 3,300 975 8,805 9,245 -440
110 7,650 5,250 2,400 12,914 13,560 -646
160 11,100 5,625 5,475 18,784 19,723 -939
200 13,095 6,000 7,095 23,480 24,654 -1,174

This table shows that the decision whether to replace or repair a motor should be
made taking into account various parameters such as the Sége of the motor, its running

hours and the typical load.

\Qé

o\

As the savings achievable through a MMP are &gﬁy dependent on the rate of failure

of motors, it was not possible to determine

recommendation was implemented at the@’}t@\

Environmental Efficiency
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7.6 Monitoring and targeting

Energy monitoring and targeting is the collection, interpretation and reporting of
information on energy use. Its objectives are to measure and maintain performance,
and to locate opportunities for reducing energy consumption and costs.

Good Practice Guide 316 “Undertaking an Industrial Energy Survey” explains the
purpose of a monitoring and targeting system:
“An energy survey can only ever be a snapshot. It is therefore best at detecting
opportunities for permanent modifications to plant, equipment, buildings and
operating procedures. However, your organisation may be incurring hidden costs
through avoidable waste occurring at random and remaining undetected. Examples
could include:
o Timeswitches and other self-acting controls failing in the ‘on’ position.
e Maintenance errors, such as fitting an oversized replacement motor.
e Operating errors, such as running an air compressor against a closed
isolation valve
Lax discipline, for example leaving auxiliaries to run when not required.
Leaks N<

3\
\\S\QJ

A management technique called Monitoring %@751 qﬁ\argenng (M&T) is the most
effective defence against these kinds of loss, wﬁigboa one-off survey would miss. The
next best option — a regular programme o \\jﬁ) ne energy inspections — would be a
more costly exercise, and would anyw@ wiss many kinds of energy-wasting fault
because they are frequently of an unfo@&g@n nature.
& \0)

M&T works by combining regular g@sumpﬁon data (usually weekly or monthly) with
corresponding data on production throughput, weather, or other driving factors
(called ‘variable’ in the oldergﬁ;erature) An M&T scheme is primed with targets for
each stream of consumptzonothese targets being related to the relevant driving factor,
so that given the level of activity in the facility, a ‘correct’ ration of energy can be
estimated at each point of use. The deviation between actual and expected
consumptions indicates the extent of any unexpected loss, which can then be
converted to its implied cost in order to establish its significance.

When the fault detected in this way proves persistent, the pattern of deviation can be
analysed as an aid to diagnosis.

An effective M&T scheme provides, in effect, a continuous review of the site’s
performance, and as well as revealing random unexpected losses, it can be used to
monitor and verify the effectiveness of other energy conservation measures.
Verification is doubly significant if your company is engaged in emissions trading.”

Sustainable Energy Ireland states that “sites using M&T have achieved savings
representing 5 and 25% of their annual fuel bill. The important feature of this is that
they have been achieved with little or no capital investment. Savings have resulted
from improved operating practices, plant adjustments, operator training etc.” The
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minimum figure of 5% has been assumed for the energy saving calculations in this
report.

The implementation of M&T requires three tasks to be undertaken, all of these are
dependant:

Figure 7-2 Three mains tasks in M&T system

> 2-Analysis

1-Data
collection

3-Reporting

At Meadow Meats, it is recommended to monitor at le%gb"’%he main energy consuming
systems such as the refrigeration units, boilers, lighting. A detailed example of the
M&T process is given in Appendix 6. o@;'g\

AN

SO
At present, the site electricity (whole gﬁ«‘%ﬁ% fuel oil (mean steam boiler) are known
through the invoice data and/or regdlas meter readings. To improve the Monitoring
and Targeting, it is recommendg;&\ {&t the different energy consumption figures be
standardised using appropriate gﬁameters such as the tonnage of meat, the water
consumption or the degree-days as it has been done earlier in this report and in
Appendix 6. This practi&\ will enable the company to monitor their energy
efficiency, identify the niaojor sources of energy/water wastage and take appropriate
measures and anticipate their energy/water costs.

Data collection improvement in Meadow Meats:

The electricity consumption is only known for the whole site and it is believed that it
would be beneficial to install some sub-meters to monitor and control the electricity
usage of the main consuming areas or pieces of equipment such as:

Lighting

Air compressors
Refrigeration compressors
Refrigeration condensers
Evaporators

Main vacuum pumps
Wastewater treatment plant

For the different boilers on the site, the following sub-metering is recommended:
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e Oil-meter on the fuel input to each boiler (as additional boilers could be
installed in the future)

e Steam-meter or alternatively water meter on the output of the boilers. For the
steam boiler(s), the feed-water to each boiler could be metered as an
alternative as there is no condensate return on the site.

e Meters on each different hot water distribution network to determine the
demand for each different temperature (45°C, 65°C and 90°C).

Through further investigation, additional sub-metering needs may be identified.

As detailed earlier the implementation of an effective monitoring and targeting system
can be expected to yield energy savings in the region of 5% of the total energy used at
the site. Details of the cost of implementing a monitoring and targeting system and of
the possible savings which can be expected, calculated from current energy usage
figures, are given in the table below.

For the calculations, it was assumed that 7 electricity sub-meters (at a cost of €300 per
item), 4 oil-meters (at about 1,000€) and 4 water-meters (approximately 1,000€)
would be installed.

Table 7-14 Cost & Savings associated with installation monitorin%aﬁin targeting system

3

Current energy usage, KWh oY 12,436,654
Current energy cost, € s 650,028
,0°o>‘~f'\(”6
Energy saving, kWh & 621,833
Emissions savings, t CO, e 227.5
Energy cost saving, € O 32,501
E
o
Total cost of project, € & 10,100
Cost per annual CO, savingg;;@/t 44 4
O
Payback, years 0.31
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Appendix 1 Energy Billing Details
Table 7-15 Monthly electricity consumption

{

505,230 | 30,667
360,000 | 28,011
489,840 | 30,120 | 6.15
397,230 | 26,740 | 6.73
389,130 | 24,877 | 6.39
512,400 | 38,889 | 7.59
320,160 | 26,292 | 7.99
434,485 | 33290 | 7.66
512,580 | 40,486 | 7.90
405,120 | 31,889 | 7.87
407,280 | 31,591 | 7.76
573,875 | 45910 | 8.00
326,610 | 20,867 | 6.39
367,560 | 29,616 | 8.06
437,070 | 28211 | 6.45
362,760 | 30,487 | 8%0
374,220 | 37,095 199.91
502,890 | 47,490y 9.38
340,680 | 29,867 | 8.77
442380 15 43,748 | 9.89
60° 750,169 | 10.12

40,394 9.54
37,949 9.70
34,864 7.48
39,118 | 10.54

368,050 | 23,392 6.36
461,850 | 38,190 8.27
394,440 | 39,304 9.96
322,890 | 35,537 | 11.01
483,000 | 46,536 9.63
262,710 | 22,984 8.75
371,340 | 38,122 | 10.27
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Table 7-16 Electricity meter readings

353,400 177,600

265,000 129,000
351,400 152,800
294,600 123,400
284,800 126,400
377,800 163,000
242,400 105,000
325,000 133,400
382,800 158,400
309,400 126,600
281,800 129,800
386,800 165,400
149,000 93,200
279,000 124,800
309,000 130,200 .
250,800 215,400
277,600 16,400

374,600 155,600
251,200 &7 5"108,200
306,000 <80 129,200
393,000 ] 121,200

317200 172,200
262800 126,000

<"3511,600

& 287,800 283,400
280,000 227,760
327,800 165,640
287,000 112,200
238,600 107,400
359,600 143,600
218,800 100,960
257,200 114,440
391,000 161,800
339,200 141,600
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Table 7-17 Fuel oil data for 2006

729656.7
688763.6
870678.1
745560.9
504264.6

742346.3
254931.9 |
541963.1
721277.7
554426.6
6353870
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Appendix 3 Quotation for a hot water boiler and steam boiler
24/01/2007  12:04 K B COMBUSTION LTD » 2761561 ND.833 pea1
K. B. COMBUSTION LTD.
E14/15 South City Business Park, Phane:  (01) 414 8400
Whitestown, Fax: - (D1) 4139885
Tallaght, . E-mall; Info@kboombustion.com

. Thank you fur 'your enqulry

Dubunad S o Wabsihmkboombuswnoom

24" January 2007, e —
Quotatian ref: Q 03924,

Envirormental Efﬂcuency TR

Bray, ‘

Co. Wacklow :

For the attention of Agnee L

Re, Boilers fornmnFann Mms, Ramdownoy &
I Y-

‘(\é :
\ﬁ @
We have pleasure to conﬁrm pnoe ahd 2 as follows

;_Stpplyof‘ ‘ ) Q\§Q@\§ B

QY&
O
Global Hot water Boiler rated gt 1& KW,

" Boiler is a three pass, wet five and firg: tqbebmler and is designed and

manufactured to provld%thg\ mum effidiency with low furnace loads, low

furmnace temperatures ﬁﬁ suring complete.combustion of the bumier fiame.
The boilers are designad'to achieve low emissions.

Hydraulic pressure o j -

Boiter will be suppiisd with:

Dunphy T 37 Qﬁdulatmg bumer smtabfe for Iight oil.

Price - S IR €37723009IusVAT
Globeil ot Water Bolier rated at 3000 Kw
Generally 35 above.

"> Dunphy TL 410 modméuhgbumer suwable for light oll.

Price B Sl - €49142.00PlusVA1'

m‘mmonm amssmcnyauam m.mw-m Tadogit, Dublin 24, -
thﬂbﬁn Reg No.: 154702 VAT No. IE 8552202 7.
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24812007

2De.
 Projects/Estimating &

‘insttudions.

12:04 K B COMBUSTION LTD » 2761561

Byworth MX 500 Steam Boiler.

Rated output of 454 kg/hr F @A 100°C.

Boiler is a horizontal 3 pass reverse flame wetback design fully packaged
with working pressure of 10.3 bar, complete with

Dunphy TL03.45 HifLo bumner suitable for light ofl.

Price € 17,926.00 Plus VAT.
Our prices Include for delivery o site, others to off load and posltion.

Commissioning €650 per day plus travel and travel expenses.
You should allow 3 days per unit including travel time.

Payment terms.
30% with order. &
60% when ready to ship. &
Balance within 30 days of commissioning date. §0‘
N
Delivery; presently 10/12 weeks from %{&l!y cleared order.

SERA
Wae trust we have interpreted you&é%@ry correctly and await your further
Sy
9 & &
& 0‘96\0
Q
S

Environmental Efficiency
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24-01,2007

Sovrrmee
pos——e d

12:84

GLOBAL

K B COMBUSTION LTD » 2761561

NES
SF
AN
! GLOBAL LUX 57 @6
S
EOR
Capacity range: 110 OMW ${\®‘
The GLOBAL bollers have baen conceived and éosigrisd  The general design of tha GLOBAL bolers. provides for _
on the basis of Danstoker's many years of as these requi ts and the EU tives - 50
an intemational boker-maker, < Q\\* ightiully the bolle was given the name of »GLOBAL«.

Mmmm»ommm.wn—bwugﬁ)omdﬁre-
tube boilers are avallable in design of 4 barg,
6 barg and 10 barg, &

The main principie in the Danstgkst polioy is b develop
and manufacture boilers that, to the greatest possible
extent, take the anvironment and the consumption of our
Therefors, the high-parformance GLOBAL bollers have
been designed for low furmnaocs I0ads and fumace tempe-
ratures, thereby ensuring complets combustion of the
flamo batore the first reversing chamber and minimizing
for exampie the NOx smiggions,

Danstokes has extensive knowledgs of the variaty of
design codes that a boller-maker is faced with on the
international boiler markets, and the production facilities
are approved by

{ countries’ ref "

shorities.

Environmental Efficiency

The GLOBAL boller fasturss the following major

advantages :

* High eficiency and low radiation loss

* Qutstanding tnsulation principles

« Low fumace load

* Low flue’'gas resistance and pressure loss
* Optimized for pas andor oil-firing

» Easy access to flue gas and water circults
* Robust construction :

* Cladding and saddies without heat bridges
* Service platform

» Aliows for fiexibla installation

* Flaxibie smoke outiat

» Complies with the EU etandards

= Available in 2 dogign versions (standard and »LUX«)
* Short delivery time *

NO.B833 83

@anstoker

Hot water boiler
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The 'T* Series of Monobloc burners are custom designad for optimum performance wich all liquid and gaseous fuels.
They have been developed for use on industrial and process applications. Burners are produced from [2kW to 13MW.
Based on the successful turbine principle of air delivery, s constantly controlied pattarn of sir distribution s assured
over the combustion head. :

‘The mode of operation depending on the model can be on/ofl, highflow or modulating. The high sfficiency can ba
optimised by the use of electronic fuel Air ratio control, variable spead drives and Os trim.

All Monobloe burners are hinged and handed ©o suit customer needs providing esse of use and serviceability,

The TL burner range is
suitable for liquid fuels up o
2 muxdmum  viscoslty of
5.5¢5¢ st 40°C.

This range is sultable for use
on most typas of bollers

'Y
TH
|

The heavy oll bumer range
is suitable for fusl oils up to
& maximum viscosity of
40 cSt at 100°C.

The range is sukable for use
on most types of hoilers
and process applications,

AIR ATOMISATION

Alr atomisation is available as an opeion on al fiquid fued burners. Alr atomisation gives the added advantage of
higher wirndown ratios and the ability to burn higher viscosity fuels on the ‘TH’ Series.
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Appendix 4 GPSC 92 Automatic air purging on a cold store refrigeration plant

Moy 1992

BEST PRACTICE PROGRAMME

Good Practice - Case Study b

Case Study

T chenersttite the £ringy savegs ang ofher
pereiits ol e ng ap AIITANC 81 pUrgOg
syserr cunparedd o h DR manlily 00 a
weeky hases

Polential Users

Operalers ¢f gfrigeration sysiems with
Crnfegsors draning mors than 100 wW
lwesiment Cost

£8.980 {1980 orices)

Savings Achleved

830 Gi/ysar valurd ut £8 BOG Saving in
mashtenance costs of €2 4QGiyear {1997
prcos}

Payback Period

10 morthe

Case Siudy Summary

Pirgng nan-cordensabie gases ficm g
refperatan sysiem's condenser ard receiver
reduces system head pressure. This has he
semuitanecus ellect o reducing compresssr
power  consumplicn  &%d  increasing
1w ngeation capacity. High pressute cu'-out
prablerns gre avo.ded

in Septevher 1989, Exel Logistics inwalled a
fiva-goin BAOMANC PUrger o the evapovetve
condense- and ceceiver at their ammonia
refrigeralon system The piant was previousty

conditione  The duty ol 1~e cordenser far
operhing Loees Tead pressure conital asy
nereases by arouna 70%

Host Orgunisation .
Expt Logshos Terparature Cantelied \)09}

Serv-ces L0

350 Rent-ew Road

Shekdhar

Giasgow @“{ q@
GAH1450 SN
Moritoring Contractor 7 Q}S\
Marer Congiing C.m\QO &
Marcr House NN

13 Park Sreet {\Q K
Wird80¢ N é\
Berkshire é’} @(\
SL4 1L, Q

Ted 075"

Wy 8 Grsbdim:
l%n Supplier
H Tacrnologies Corp

§°®

manually parged on @ waek'y bass Test work  sBManos Rooe
nas srown the' when the automatc purger is_(\Raros-lo-Ciay

sadcban o, g handl Pressue neleas
tuting the course of bt wEeh Causes

increase N compreassor  shaft power
recuarerents Jrom 60 sW 0 79 kW undor test

Alr Purger

Environmental Efficiency

Bedlordshire

X MKA4S aNG

Tel 0582 81261
Mr 5 P Y ¥imon

AUTOMATIC AIR
PURGING ON A
COLD STORE
REFRIGERATION

PLANT

.\ ?'4‘-)

>
T .
il
ronast
Energy Lllicieney (ffice

WEPISYMINY $6 THE TRV INONGTST

O

. Tive
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The Retrigeration System

Re fngeopran in 16 wobkd slore cbgrmbaus
i ey vk s from 150 M 2800 o s
provenbend Ly feargied LYY & ©rara THer 8
S18G¢ ol Houn Wmpe’ sl 4es «aty
b G I CoRIUS rpduirements Detween
A7 araey -30°C System
gy ‘G st
¢ bypasely nang

ar
AGEOOT ARy
pressuen levels are vaned &
e alures anth the low 5
N shght vadar

F oot hpgh atigt res vty ereipaticr s of
ray garpnl B 26s ae irstakod. typically. one
large ard one small corgiressn! opalate,
SSCIRIIEY I 3 R 1 Feapuniy wir (orickanngs
Armgiar wocloiing oo 100 Congianggr T
Benizortal o o e

Purging Background

Trg moperon of ~orcomdiveatly gas v u
cordanser and 1ecoiver IncreaRee fvetem
baid P o badl Ry

12

0 pualiad pressune af o ordensanie
PEL 23 ades o the part gl precuges )
reff Qergnt T nCrEAsE e Wtal syste T hear
Prefiarg

o i-Corainsatie pases rpete Peat anstet
makng 4 tghy cosulensing eepeabare (g
hopoe pressutel necesialy for 3 piver
CONCESING 2.ty

T-e PCrassel systery wBd Dressure CSuses
EXORSSIVE TONMPIRSBL’ PONSE COFSUNDLo” and
rodutee sysler cauatdy Coslcwn of
perinrmance [QOP)Y & reduced

To avoud hpse psticomance peralties, Exe!

Snwd! High-Stage Comprassor

manuaily purged el condonsy on @ weekly
hpss The wes Iound 10 DB 3 DR COrsuring
pravass acd soma miipean! DS was always
axperionped Alac. it wag rever coram that all
nor-candensaties wete remowed Al ngress
caused head pressure 1o rRredse Heiwsen
manual purges arc so the weeky average
hesadt prossucs was always above tog Mmneum
atlaatve

Automatic Purger Instalistion and
Commnissloning

Ter CRRtCAE 10 probisies FE50G AR with
manual purginrg. Exol 'retatied an amome: ©
P NG SyeIEm oorta fing the puige” tse
logethed w3t 2l Tonols HECeEsary 0 goveos
the {g’rjmm ol Lo 1o eight purge ponis

Furg COMMBIETE w6 Liken from fea
o

] ’&Mv ent ot the bau o recana:

o tro sppay oast ot sach ol faes copdonses
oulals
S P iah g
A gn-pIEESwE Gunt relrgerdrl supily was
ke Trorn the Grneneis seceives T o
SLSLING SONNBCHON was Mmade o he ow-stage
£OMPrassor DL arge ine
Exgd irgipliadd the aurges themse ives in twe
daye snd found inslabation straightiorwa o
The parscuar mege o° purge’ was choset
DeChURe ) IS B SOMDIETely PACkad 1m )
Meirtenance and Reliabllity
Routing mamienance s bmited 10 six-mmoninsly
irspanhon and Sleanicg W Bpven stramirs
ussd 10 protect soiprokd vaves Yhese vaiver
BRI |8 FVE DUIGE QGIHE Gne 1 hegh
pressure hou and oy Gas inlels fr tee
prgor
Qe pargey “ahire has oozt 0.8 12 & bk
Ir & sodenaid coit Aepiacemenl was smple
anct cost oy {15
Energy Savings
The purger was operaled ore week e ans
wook o bewesn Ucobe 1990 and Jarwaty
1690 Dunng wesks 1 whic? Ihe purpe aas
swiichad 0l the systerm haad prassive
incteased. AT 3 el POWE CONSMDLD™
fig0 ncreased propothonatay THe curvd oo
the raph stows the sngas munilored Trend
with whiG™ COMPressor powe’ SOnsumpion
INCreases Clufing 1088 SRR B The PurGe
wag swilched o' in facr, cons.TRiO
incraased Yom 60 W c 83 MW an average o
TR for e paine
For the conmilores wnpat whch Wi et nges shnn
plant was opeabieg al s s he D ahsy
0t up e ATROY ey TRQce e wesly

Alr Purger {Top Left) and Receiver (Foraground)
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Average COInressor shistt DOWET SOrSu T on
rem 71 kW to 60 kW @ saving o 15%
Alowang b Jagses  the COMPIRSSO! monr
and drive, arg for charging load eonditiins
througrout the yesr it is estmatas thay tha
pliget hae edoied COMPrESsol ane gy
consurpiioe: by 120 600 kWhiyem.  wodh
6 000 /yess b Exel at 1991 electnoity prices
The condeneet tan operstion 5 goveman by 8
PEAG Pressare COniIe: systers, Sull.ag n at
10.5 hiarigl ard cut at 6 5 barigi Wron the
purge’ coprates, 1ne tan cycles as nead
prossre fuctuatos BTG the purger is off. he
rgas prass.are river fal e enough o W o the
124 The gurging System has radJuced the
SOl Bneedy SOnsuUMmolicn af s condensee
fan by arcurd SE.000 kWh, worth £2 8000vear
1w Ewil & 1991 electricity prives Hente, the
A0t eowrizy Saving achieved Dy e pargel &
176,000 kKWh, worh £8,8004¢ar

Other Benelits

Tow astoratic aiv purging Sydiam has Droaght
1ubstanbal ror-enargy benefits. Routine
MATUR DUIGNG 18 NON N IDNJE NaCcaRsary
Systam purging aller comppessor m@rienaroe
€ taker care of by the sutomats purger;
previousty i mighe have bean necessary 10
puran the system ranuilly severy imes

A3 air purgng cannot now be overlonked, it 5
o possite for @ accumaiation o resch a
v which causes compessar high piessue
cu-oft Trig used to oo throe or four tmes &
year, ususlly when coig waathe” was s.uxidenty
teilgwac Dy & be day

The incraase ¢ systerm capacty and S0P nas
grabied high-slage coTpessdl unnng bne
H B rrtcads by 6% with cONseguent Savngs
e mgintengnoe cogts of £7 d0year

Lass of selngerant assofisted wilh purgng £ W
Hrhbul gireraed Evaporstive G O @
Economic Analysis paybock o mu\‘g@a@;
The mtal instailed codl of the purger was  months n 7By
£3.98C 1 Septendber 1983 101al annuat  0ost 8av ngg
e 81y savings are L8.800, norce the surple 10 mml'g;\)\

f

Future Potentis!

X e 17 Tre savings whieh an automaby purger i

un is sl 0ver 12 ganigve are site speciic They depend,

Whan "'a'"“’;"a"'“' Procioat v, on 0lant 5i2e ano or the extrs non-
é{' acs the payoack abs 15 condenzat-an whish me aptomals e gng

&{\ BRI GRN TeTOve Gianpared with The axisiing

opasar Q)00 pugieg inetrod
) cmpm M&N Time Large quantizes of i wen: drawn 1o the Exel
3 R refngeralion Iow-5tage system whan was
< § contirunugly anaer varuum Maty plants which
W0 e Maoh S Do (JOQ G0 oL Operate CONtiruDusly UNTR! VaCuNM
W] e N g G0N Dats N revenreless experience vacuun bom time 1o
" ] \0 tere - when defrosbrg of it 8 low pressune qut-
aﬁ‘\ Dut SYSIOM & L3ed 10 Sorlro! operation, for
Lk O{\ prampic  Noh-condonsables can alse
) O BoCUMUlate ir relngeralion sykiems for reasons
- her than leakage in1o Evat.atag ppiwirk
1 syatams Aq Tay be mrockiced dunng plant
” J maiananes o) chalging, reftigerant car bs
7 cOMBMINGIRG, and relrligerant and o.s can
dissocals ut igh enperatures
™ THe less trequenty a sysiem is pwged the
7% ] ragrer woll be 178 S3wirQs sChieven Dy
» putomatic purging This Case Swudy shows,
h howseer. thal aulomabe parging can be
- BCONCIET Sven wheh a tegeraton plant i
" d A reguianty
The typecal csalalied cosl o 3 multport
LK purg-ag sysiem s brely b be £10 000 o
“ BOhibwd 1 RO pedt Simpie paybock, and
™ N X N N N N N BSE4M NG 3% 2avings, implies a typical
r Y Y Py ) 3 s Y anrual COTLIBRSNT ‘Lrning ¢ost of 133000
For conruoLs opersticr. this means a
Dagn M Pueging compressn power £orepmplion af am.nd
00 Y
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Comments 1ram Exs! Logistics

The & purger fited at 1is 51976 has fow Deen
< oopeaton o arenst wa yests Dunng s
wero e plarret masteny o i ey
¥y pongisten) of A s-rnrthly exgrmralon of
abaeeds and lters W Q Poger dos ot of
ApponrREly G P ve sards uceasik
e rev yRATs O° 0DETat o one Greakiown
nreur ed due 1o a tadity sole~oud ol Tne
mRypleRnee arc faut dagnnes o thest unts
S relatvely samipke

Plant sMicscy FRG TpOvRe @00 sustanT o
HIMIQY SAv NgT 2r0 aviosn Compressor
runmirg BoeuTs rave toen sl 0y 6%,
harebn g mantenanc: ale hove also
Aperansad by €2, 4000 With i sasenize of
air or ren-conaensablee n the system. tho il
55an desgl capatdy & avalable ana the
RN ST DORE COSIS B sEhnen

n an arengnes Slenl Manud owging oIr D8
naohazard ard wrs ponsumeg and a cenain
arount ol religeran) estapes 12 hy
armpsprere ! an exwcessive amount of at s
sreken] wn e Lyslem 1ncrsatht A4S on
compirassal patls will aoowr ang chemcal

srgakcdown of e brooating ol 8 alss
[ET% Y
Genprally. e dmburd o energy angd

mantanance sevitgs wli depena or the
o ey of 1he olant prne co beirg fines with a
suiper MOLT SONDAFTES SIL 00y 3 oprme of
mantenance 3a¥ and. 1 %0ME 5385, Droner

Exai Logistics

Exi Logrtics an NFC company, provickes &
contract cold storage ano relrigeratacg
degtrinubon sevice o 8 vanety of cemmreroa
QanisEees Tre DOpary As 27 Solo sionmes
rationw de

coie’ ©F no-oondenzabes s sROfACICEl in
HREE C RO ITSIEIOCOS I (RPN Penog oo
OB 4 bew morhs ooy

WM MCTroery

ol E-ginze
Exe Lomg sl

T aasilaiaen Cmoneevy i IS SENOTHIT 38 B0 et of Gooed Practics, whweh 8 one glomen! of the Enpegy Efficency Offioe’s {E5 00 Past
Pragtaoe prageiknme. A0 solaiwg 3imert 3 aavarwy and Damnling ways of amprouing the oficency wik wiuonh onargy |2 L i the UK

For further kvformation oa this or other indusiriel projects, please contact the Energy Efficiency Enquiries Buresu, the Energy Technology
Support Unit (ETSU), Herwell, Oxtordehire OX11 ORA. Tel No: 0235 436747, Fax No: 0235 432023, Telex No: 33135,

For on = projects, please 9 F h Energy Conservation Suppor Unk {BRECSU), Building
Resserch Estsblishment. Garston, Wattord WD2 7JR. Tl No: 0023 BE4258. Fax No: 0023 684097, Telex No: 923220,

B B ldine B

icipation in the Best Practice programme and on energy efficiency ge Hy Is also avallsble trom your Regional Energy

on pa!
Efliciency Otfice.
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Appendix 5 High efficiency motors of fans and pumps

)
& -

Higher efficiency motors on fans and pumps
range of cant von mdior ratngs. Treee of
the mdnirs worg nurnng Comtioucusdy. tho
rernaining two ran on a 5-day, 3 shift
opeeslad ponemn.

Magsprernents GF savage L i ata on

Maloe PIECERCY witt w40d 10 CONPNS th

runnng costs of I N highor aifcaoney

molors withs he oqurient sigrand mowr

A compavisea was blxo made with the

tunning costs of the matars which had

origerally been nistabioa.

Host Organisation

Derta Extruckit Mot Cotnpany Limadd
Road

Mecatherm disace \Q \}\ Tel Mo 0488 422160
>

Case Study Objective Payback Period Q Manltoring Ovganisation

Ty goranslrate e sawings Bal can bie 1,64 years Th lou pmnavh ror 1o C¥irs Tabot Parinerety

Madi Uy using fughes sthoancy mslona, 1993 pmm 206 Pann Road
Wichurnampton

Potentinl Users Vierst Mickarncts

Hitheilry G090 COTIMErGH wWhirte plocing mommmm VNdd‘AA . .

PTG BB A A3r 0 DEr Okt whore a mator, wich g new 19 No: 0902 Jan10:

rpicameny, i rrveng for ong M 5 Cimorg

investment Cost at tigh lxd Thes cost promaam in

Toes it miarnal COSE DOIMODN 180 T fuch £8%03 can narmally bo recoversn  SWPPOIting Organisation

nghee sfhnioncy motors arg stondarg A two yours Uy the oxtea oificionsy  Coppey Dovelooment Azsat-abon

rednen wis LET0 (1992 prcay O{\ s entrers offor e standdird mators.

Delivered Energy Savings At Dotta Extrugion tve motors ware

THEG MWHiypar 42 Gliyaar), worth  1epkacod wih highor atfiooncy motors 10

Lalayear V992 prces), Giver a rasonatde cross section of the

Environmental Efficiency Consultants
{Ireland) Limited
[SRACS R A LTS RNV F3 2 'y
—— . figher efficiency: motors can be jusiified as
cont cffective ...

Tel #1270 142% Far 012270 1503

E-inatl etergy sl o
85 M Steet Heay U Wivhdess
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Tho Enatgy CONLITHIN Cf 8 Nevw ST Tabio Suhmary
I et A denlical Mesnanicat ad " 2 —lm' - -

5 COMuk A heNCE the aner Rating | Average | Running | Savings Promium ayback
Wi ©Olulatoy a the gnergy v f B viciied ©
sxangs. Proveus sdeoondinl motor wes D) | losd (%) Lo i v .| periodiyesrs)
oy e Entrgy Effizionsy Offico IEECH b 300 AR AT 5067 N80 a3
dormoratiated clase agroomont at mator s 2 4,704 110.58 17960 183
et weth typa tast risidty. Typo tests en - - . - e
S Ul ot renite SEeets Cit on 15 87 8,760 7065, “ﬂ 1.23
& WOLees Sy and oan b rxquisted 585 ] 8.780 11038 85.40 .o
3G Wt tnanaatattures 3.4 o BT80 30.68. 36.09 1.20
Summary of Savings TOTALS 40874 8.9 154
Thit olctncal Drrgy sinreys are eenverbed
inlo hinancasl savings by applying an  On many stes the benelit in imgroved  Conclusions
SURIANS GOLICy £0ST OF JINKWN, Ths  power factor would rosult 11 Brancl smangs. Ouﬂ o eneved &um 1o tng
g 1 Ind avernps rnull doctecity cost For example, on a site with a W-’fmmm
1 Beits Extration. The BRwre o DUl up  gernand tanl, the e RVA wouk] reslt an the differestil cont t;ew standarg
b b godl price whih Duchuates with in additonal savings of LIB0/Year. iy higrr mificloncy mators, of botwean 9

18.5 kW motor

cdorreyicd T ot Wl hoos g ho o
Tro aairige o 350 6, Tweelore, micio o of
17,520 reki.ol roft hoe coms e noasss
e e gornbity chames

Thuar easulls shoe Dt 1 DSt paybachs
il uchigved an tho motors whicn run dor
Fyy b O egher DKE. 2 i 030 0N
that wome of thesy malors appaas to be
Croteriind f2r e (pbcIitions

Measuromdnls wire Als0 taken on thy
gl motery betare retaltation of e
P oMciency matiors The moul notable
feature winh Corrpanng i reoasuremonts
s P B varsnn. As mocirecol

ooy
VIt Bobaten the Do 165! panods. Mt(;

srodatten Bhatons and rmbalancing of
fars, 1he offect of the hugher elficlency
rngtar 13 gitficult to ostobbish directy.
Furttinr, Ihe oihciencios ol the originat
ol wank unknown. However, where
keatirgy of twy e ang ol Motors Brp Bim-
I, poybocks agren wall with pravictons
frivn e $yoo0 tost cortdicate.

Additionnt Potentisl Savings

Aactional brnehis includs the improved
power factne of epch highor eificisncy
mctor, lor gxarmplo the power factoe of the
30 W mntor nproved 10 0,78 frum .55,

Homeyar, the benatls capend upan the
nlecinsal xam? in uLd ang the amawnt of

charged ltor, additional
E200/yor may o

g 0 34 yoars. AcToss the growd of
o moton e svangs wore SA0R.74 with
BENDXR of 151 warn. Thu highsy elfcon
oy Mators con b aetded an oot elfective
WOEKE N0 6 S0W OF ricp R ey

As Deila ExUusiens 15 4 Kage orgarsatinn
1 Devetrs Yo beng ok 85 fegolide: chivg
dlottndity COSLE AND WD hedous whin
Durchasing plocticol moions ota. Cien muest
Tertiord De Lhon when guniraleingg on gy
ack pariods Kor Pphy SERCIGNCY IMSIONS a5
ey users wil arekanxy Fove Tore coss
Xy tred coped Ty irize.
Bageing hidin mened, 03 o geaarat 1uln Lhe
g .t of the highds pifcncy mesor
il LT kbt fwo yoxs # Hhe motor
&, o highs kel with Jorg v hars
Faryack pevind i corskiornn o e
K ENErly ST CITXP T TIRT:.

ﬁ!mwmnumatqu dwmu,
molora # o il that bagc

wummumonmhmm
g per 100 S e averag ancd Pk ol
0l 00 O Mo mtttr B Jnoan bedom the

- dhoceion & fokon 0 K INgher ROy IO
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Background

Higher BIFGIEATY MAIOS are usually man-

utazhsoa from a higher quakty material

sror standard moloes. Mote cars i5 wiso

Sishery AT the oSN w0 QOCeneEYTy of e

matse goestructon The higher ptfomncy

meiars usork in this project have besn
mpravig n Inur areas which resuits in
wrexr hujhet narrung =23

s Longer coro langths of low loks stee!
fnnabons 1ducn e densibes and fon
sz

® Conpar 53550% W6 10LTNC Dy MRaeram
utanatipn of tha slots o by provedng
Guneriney COrdusior giies in the glter
ar roter

» Stray losses are mewmised by caretu!
sfechon gf B0t marmbers ang tooth'elat
ey,

* A morp onnegy ATAOHNT MG gonontes
nss hoal so the coohng tan gize n
mwducent Tais leads Yo lower winonge
Iz ard tweotorp loss wasten pawe

Motor Selection
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Appendix 6 Example of the M&T Process for the steam system

Concerning the benefits of steam metering, Good Practice Guide 18 states that ‘The
data supplied will enable management to:
o Improve existing steam operation,
Maintain that improvement,
Target further projects that will reduce steam consumption;
Determine costing for individual elements of the operation;
Make appropriate decisions on future expansion or changes in operating
procedures.’

The first step in M&T is data collection. The figure below presents the steam system,
the different matter flows simplified and the meters for basic measurements.

Data collection implies the measurement of both energy used and output. The energy
used by each unit should be regularly measured with sufficient accuracy to minimise
errors when calculating performance. The measurement of output involves measuring,
again a sufficient degree of accuracy, what has been achieved for this energy
expenditure. The parameters chosen should be those whiclghave the main influence
on energy consumption. In certain systems it is neg@sary to take into account

. . o
secondary influencing factors. O&; )
9
K
Figure 7-3 Steam system at Meadow Meats'if the @O' ‘ent system is kept
IR\
&@5’\ 0\${\ R Space
NN »| PHE . » Heating
L
\QOQ
Feed water §\O “' > l}ilrll(t)w
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Fuel Boiler _‘ g
ue ‘ > 100psi .
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Air ——»] —————» Ashes » sterilising
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’ Meter ——» Water distribution ——» Steam distribution —— Combustion matter flow

Flow rate meters should be set on the fuel supply and the steam output (or
alternatively on the feed water input). Flue gas composition (CO,, O,, CO) and stack
temperature should also be metered (this is already done through the combustion
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control system).. The data could be logged on a main computer in order to be

exploited and analysed.

Additional measurements as steam or water flow rates at each distribution could also

be considered for next improvements of M&T system.

As steam is used for tallow plant, to produce hot water for the sterilizing, the sinks,
the wash-down and the space heating in the offices, it is recommended to log
meaningful output indicators to relate the fuel consumption to output. These
indicators could be tallow production, quantity of meat boned, degree-days... If it is
not possible to get these data, the fuel consumption should be compared to the global
meat production. However that may be, it is important that the time at which energy

meter readings and production records are taken are the same.

Once the different data gathered, it is necessary to analyse them. Indeed, a monitoring
system is useful only if the data collected is standardised against appropriate

parameters and benchmarked. This is the second step, analysis.

According to Good Practice Guide 18, ‘Once data is being regularly collected the
first task is to determine the relationship between produgtion and consumption.” As
an example, the fuel oil consumption of the stea&gb\}boiler was plotted against

production, such as in Figure 7-4 3
M &
Figure 7-4 Fuel oil consumption vs. Meat Productiggo ing)
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This typical graph contains three main elements:

1,800

e The intercept is the gas consumption value corresponding to zero production
(about 282,849kWh). This is the energy that would be required if the process

ran but did not produce anything.

e The slope is the amount of fuel required at any given level of production to
process each additional tonne of meat (338.8kWh/tonne in this case). The
efficiency of the process can be established from the slope.
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e The scatter is the amount by which the energy used for any one level of
production varies from one period to another. This tends to be governed by
operational factors. The scatter can be assumed by the R-squared value, which
is about 0.9096 for the figure above. The R-squared should be as close to 1 as
possible.

Another way to analyse the energy consumption and corresponding production data is
the standard deviation. Standard deviation is the most common measure of statistical
dispersion, measuring how spread out the values in a data set are. If the data points are
close to the mean, then the standard deviation is close to zero. If many data points are
far from the mean, then the standard deviation is far from zero.

The graph below represents the specific fuel oil consumption over a period of 8
months, the corresponding mean, the mean plus the standard deviation determined by
a statistical tool and the mean minus the standard deviation.

Figure 7-5 Standard deviation of specific fuel oil consumption

Fuel oil consumption per tonne of meat
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If the production process were completely under control, then the actual consumption
per unit of output would be a straight horizontal line similar to the line labelled
‘average’ in the figure above. Because of variations due to a multiplicity of factors,
there are variations in the fuel consumption per unit of output. These variations are
shown by the line labelled kWh/t.

The key to reducing energy consumption lies in determining which variations are due
to causes which can be controlled (termed ‘assignable causes’) and those for which no
known explanation exists or is possible — ‘unassignable causes’. In general variations
due to “assignable causes’ will lie outside the upper and lower control lines (which are
each one standard deviation apart from the mean line). In addition, those variations
that cannot be controlled will lie inside the control lines. In this particular case, the
fuel consumption per tonne of meat produced appeared to be quite consistent until
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April 2006 and then significant fluctuations are observed. This could be due to the
occurrence of the fire in April 2006 that could have greatly disturbed the activity of
the site. It should be ensure that the specific consumption is now back to its normal
level (this level should even be lower than this one as the boning hall was refurbished
with electrical knife sterilizers after the fire). If this is not the case, the reasons for this
should be investigated.

Considering the data available, benchmarking can also be used to evaluate the current
energy performances as done in Section 5.3.

Other analyses can be achieved, depending on the energy utilization. For example, the
degree day is the most appropriate measure of the weather for monitoring the heating
and cooling needs of a building.

Performance should be reported regularly to those who are responsible for energy use.
The reports should be produced in a form which is of most use to the recipients, and
should indicate areas requiring attention.

Examination of the reports will usually show variations in performance. Investigation
into the reasons for these variations can reveal the scope for improvements in energy

performance. &
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Attachment N2 E1

Statutory Requirements

Meadow Meats Ltd. operate best environmental practices to ensure that control of diffuse
emissions from the installation eliminated or controlled in such a way as to prevent
environmental impact. Compliance with the range of relevant legislation is detailed below.

Ref. Legislation Compliance

(a)A A specification prepared by Meadow Meats Ltd. have applied BAT to the management
the Agency in accordance of their processing operations at the Rathdowney facility as
with Section 5 of the follows:

Environmental Protection

Agency Act 1992 as amended  The site operates an Environmental Management System

by Section 7 of the Protection ~ (EMS) which applies management control, through

of the Environment Act 2003 documented procedures over all aspects of site activities
which may potentially interact with the environment.

Specific projects for improvement are addressed through
the Schedule of Objectives and Targets in the
Environmental Management Programme. Progress in
meeting targets is reportgl to the Agency on an annual
basis in the AER. The EMS addresses BAT issues of training,
process control to mifiimize waste and reduce water and
energy consungp\tiqgtﬁthroughout the process.
Z5S
Specifica\H\Q @1 respect to wastewater treatment, BAT is
applig@%{eﬁ\e site as follows:
S
.\@Q\Q&?revent stagnant waste water through the use of
<<0\ %&\ sufficient gradients in the collection system and in the
&P waste water treatment plant (WWTP) (see BREF
Section 4.1.43.3)

e Pre-screen solids at the slaughterhouse (see BREF
Sections 4.1.11 and 4.1.43.4), followed by a solids
screen within the WWTP.

e Remove fat from waste water, using a fat trap (see
BREF Section 4.1.43.9)

e Use of a flotation plant for fat and solids removal, such
as dissolved air flotation (DAF), air flotation or
mechanical flotation (see BREF Section 4.1.43.10)

e Use of a waste water equalisation tank for the feed to
the biological treatment system (see BREF Section
4.1.43.11)

e Use of biological treatment systems to biodegrade
organic substances, and in certain cases to remove
nitrogen:

A

$)
3
<\§

OO

o anaerobic pre-treatment (see BREF Section
4.1.43.14)

o treatment of waste water and waste (

e Use of tertiary treatment systems to remove
phosphorus, such as addition of coagulants and
precipitation (see BREF Section 2.3.1.3).
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Ref. Legislation Compliance

(b) Urban Waste Water The Erkina River is not designated a Sensitive Area under
Treatment Regulations 2001 the Urban Wastewater Treatment Regulations 2001 (S.l.
(S.1. No. 254 of 2001) as 254 of 2001).

amended by the Urban Waste
Water Treatment
(Amendment) Regulations
2004 (S.1. No. 440 of 2004) or
any future amendment

thereof;

{c) European Communities (Good  The requirements of SI 101 of 2009 are addressed through
Agricultural Practice for the land spreading of activated sludge in accordance with
Protection of Waters) the specifications of a Nutrient Management Plan (NMP).
Regulations 2009 (5.1. No. 101
of 2009) or any future The NMP is updated on an annual basis and specifies the
amendment thereof locations, rates of application (based on land soil values and

nutrient content of the wastes) and defines all buffer zones
and exclusion periods required for the protection of surface
and ground water bodies during application of wastes.

{d) Local Government (Water Cadmium is not used at the ipstallation; therefore, there is
Pollution) Act, 1977 (Control no potential for dlscharg%\s\%ntammg cadmium from the

of Cadmium  Discharges) site.

Regulations 1985 (S.1. No. 294 @ ,Z@
of 1985); é? SO
\Q
(e) Local Government (Water Hexachl g&{\ohexane and mercury are not used at the

Pollution) Act, 1977 (Control Meag@/{lﬁeats installation.
of Hexachlorocyclohexane and

Mercury Discharges) o‘ &\0)

Regulations 1986 (S.I. No. 55§

of 1986); @3&6\

) Local Government (M?%ter These substances are not used and accordingly, would not
Pollution) Acts, 1977 and 1990 form part of any discharge to the receiving watercourse.
(Control of Carbon
Tetrachloride, DDT  and
Pentachlorophenol
Discharges) Regulations 1994
(S.1. No. 43 of 1994)

(8) Measures or controls Management of WWTP to ensure that current emission
identified in a pollution limit values are not exceeded. Commitment to reducing
reduction plan for the river water consumption at the facility which in turn reduces the
basin district prepared in process waste water generated at the facility.
accordance with Part V of the
EC Environmental Objectives
(Surface Waters) Regulations
2009 S.I. No. 272 of 2009 for
the reduction of pollution by
priority substances or the
ceasing or phasing out of
emissions, discharges and
losses of priority hazardous
substances.
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There are no direct emissions to groundwater and inadvertent indirect emissions will be
prevented by bulk tanks, segregation, bunding and correct material handling protocols. These
measures will ensure compliance with S.I. No. 271 of 1992.

Bunding of bulk storage tanks, of liquid material storage areas and procedures to ensure that
bunding is adequate and of good integrity are in place at the site. Integrity testing of bunding
structures is carried out on a 3-year cycle. Tank integrity testing is also carried out.

There is adequate designated space within the plant for storage of waste awaiting disposal off-
site in areas that are suitably constructed to prevent a risk of surface and groundwater
poliution.
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Attachment N2 F1

Approved Adjustments & Conditions

The EPA undertook a review of the Licence in November 2005 and issued Amendment A to the IPPC
Licence. Amendment A deals solely with the incorporation of Energy and Resource Use Efficiency
(Condition 2.9), Accident prevention and Emergency Response (Condition 12.1) and Decommissioning
and Residuals Management (Condition 7.9) by insertion of these conditions into the original licence.

There are no other approved Adjustments or Conditions to this Licence.
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