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POULTRY LED LIGHTING TECHNOLOGY

1.1 Chicken Meat and Chicken industry

Chicken meat touches the lives of most human on an almost daily basis, with 90 per
cent of the population eating chicken meat at least once a week, and a third of the
population eating it three or more times a week.

Chicken has grown to become an important staple of the people diet, and is now human’ most significant
source of meat protein. Chicken meat is widely recognized to be a low fat protein source and also provides
essential vitamins and minerals, notably niacin, vitamin A, vitamin E and magnesium.

Its versatility and ease of handling and cooking has made it a popular menu item, whether cooked fresh at
home or in a restaurant, eaten as takeaway from a quick service restaurant, or purchased as a partially
prepared meal or snack to be cooked and served at home or in a wide variety of food service situations.

The chicken meat industry is substantial and growing, with a strong presence in many rural and regional
communities, where it employs people in both agricultural and food processing environments.

Forecasts uniformly predict continued steady growth in both production and domestic consumption of
chicken meat.

The industry’s growth over the last fifty years has been supported by a strong commitment to research and
a dynamic approach towards embracing the best new technology from all over the world and adapting it for
the local circumstances. This has resulted in the adoption of superior genetics, improved bird nutrition and
more effective management practices. Together, these have contributed to improved growth and bird
performance and better feed conversion, boosting overall industry efficiency and productivity.

Participants in the chicken meat industry remain mindful of their responsibilities to the birds in their care,
the environment in which they operate, and the consumers who place their trust in the food the industry
provides. This is reflected in the industry’s involvement in a range of programs focusing on food safety,
environmental sustainability, animal welfare and disease risk management.

Here are a few Poultry fun facts

 Poultry is the second most widely eaten meat in the world, accounting for about 30% of meat
production worldwide, after pork at 38%.

 Chickens have panoramic vision of about 300°
 Chickens and other birds are thought to have descended from dinosaurs.
 The first Poultry Exhibition in the US took place Nov. 14, 1849

1 Chicken Consumption Trends in the World
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1.2 Global context

“According to recent FAO work using longer term population and income projections, global food
production needs to increase more than 40% by 2030 and 70% by 2050, compared to average 2005-07
levels.”

OECD-FAO Agricultural Outlook 2009–2018

Meat forms an important part of the diet for most people around the world.

Twenty years ago the global demand for meat was 173 million tonnes, of which poultry made up 23 per
cent. In 2010, the annual global demand for meat sits at 285 million tonnes, with poultry now comprising 35
per cent or 100 million tonnes of this.

This growth has in part been driven by productivity gains that have allowed chicken meat to become the
best value meat option. Chicken sales have also benefited from favorable consumer attitudes towards the
product, in particular its versatility, consistency, popularity across the family and increasingly recognized
contribution to a healthy diet.

Looking to the future, global food production needs to increase by more than 40 per cent by 2030 and 70
per cent by 2050 to meet the needs of an ever increasing global population.
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The global demand for meat is estimated to increase by 40per cent to over 400 million tonnes by 2030 to
support the world’s growing population and its increased appetite for meat. Poultry’s growth rate is
expected to be the highest at 60 per cent, with poultry forecast to make up 39 per cent of worldwide meat
demand by 2030 and become the most consumed meat globally.

Whilst there are several reasons for this strong growth forecast, possibly the most significant is poultry’s
efficient use of inputs including feed.

Globally, the world’s largest chicken meat producing countries are the USA, China and Brazil, with world
production growing steadily.These three countries also consume the most chicken meat.



bekenlight.com

Tel: +353 47 81135
Email: info@bekenlight.com

4

1.3 Chicken Meat Consumption for Top Chicken Producing Countries

The demand for food worldwide is expected to double by 2030. To meet that demand, producers are
adopting new technologies that will enable them to increase production at a reduced cost with less stress
on the environment. Most of these production technologies focus on enhancing traditional inputs such as
water, air, nutrients, and housing. One largely unexplored production input is light.

By utilizing LED lighting and taking advantage of the unique spectral requirements of poultry, swine, dairy
cattle, fish, or crustaceans, farmers can reduce stress and mortality, regulate circadian rhythm, and
substantially increase the production of eggs, meat, and other protein sources, while dramatically reducing
energy use and other input costs.

For most of Europe, increases in the consumption of chicken/person will depend on:

 Further improvements in the real incomes of the population
 Whether the chicken industries can maintain or improve on their level of competitiveness against

other meats
 How chicken companies innovate to meet changes in consumer demand as additional factors other

than the value of the product, such as animal welfare, become more important in influencing
consumers' buying behaviour – an aspects of particular importance in developed economies.
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2.1 Visible Light Spectrum of Human and Chicken

Chickens’ eyes are different from human’s, the light we perceive is the part of the electromagnetic spectrum our
eyes can detect, known as the visible spectrum.

The same is true in animals, including poultry, but with one significant difference. The spectral sensitivity and
visible spectrum of poultry, or what they actually see, is not the same as humans. It is why chickens may behave
differently under the same intensity light from two different sources that look identical to us.

The following chart shows the color distribution of the Human (Top)and the Chickens(Bottom)

Human Eye Photopic Spectral Response

Domestic Fowl Photopic Spectral Response

2 Chicken see more of the visible light spectrum than human



bekenlight.com

Tel: +353 47 81135
Email: info@bekenlight.com

6

3.1 Incandescent and CFL lamp

Incandescent, the most common form of poultry barn lighting, are missing many critical portions of the full
spectrum found in sunlight. For instance, an incandescent bulb produces a highly diminished amount of
both greens and blues.

CFL (fluorescent lamp) : produce only narrow bands of color in the red, green and blue spectrums. These
narrow bands mean that a large amount of the rich color wavelengths found in sunlight are lost.

Compare these charts to the following chart that shows the color spectrum of sunlight. Notice how weak
the color distribution is in these traditional sources as compared to sunlight.

FIG. 1. Daylight spectrum (a) versus sunset spectrum (b).

3Why isPoultry LEDLightingSuperior toTraditionalPoultry Lighting?
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Modern barn lighting systems attempt to mimic the sun’s spectrum, which provides a continuous spectrum

containing all colors with no gaps in between. Incandescent light (Fig. 2a) effectively simulates sunlight at
sunset, producing a continuous spectrum rich in reds with diminished greens and very little blue. However,
this spectrum does not simulate midday sunlight, which is rich in blues and greens with diminished red.
Some manufacturers try to put coatings on the bulbs to alter the spectrum, but this approach does not
produce a continuous spectrum. Incandescent bulbs are also highly inefficient (producing more heat than
light), burn out often, and require a fixture that is wet-location rated. All that will soon be moot, of course,
as new production of incandescent lights is banned.

3.2 LED Light

The following chart shows the color distribution of incandescent (top) and CFL (bottom)

FIG. 2. Incandescent spectrum (a) versus CFL spectrum (b).

Compact fluorescent lamps (CFLs) have good efficiency and produce white light, but again, CFL light output
is tailored to human vision. The white light is achieved by producing and combining narrow bands of red,
green, and blue. As a result, there are large gaps in the spectrum between the red, blue, and green spikes,
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and many of the red, blue, and green wavelengths present in sunlight are lost (Fig. 2b). Blue light is
exceptionally weak, and most of the deeper reds are lost. Overall, CFLs do a terrible job of mimicking
natural sunlight. They are also hard to clean (because of their curly shape), contain small amounts of toxic

mercury, require an enclosure to be wet rated, and do not dim well— plus their lifetime is shortened

significantly when dimmed.

Now compare these charts to the chart below that shows the spectrum of colors found in LED lights. While
not as rich in color as natural sunlight, LED lights clearly do a far better job of replicating an even
distribution of colors than incandescents or CFLs.

FIG. 3. Standard white LED spectrum.
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Incandescent Lights (INC)
Benefits
• Inexpensive
• Good red spectrum output
• Excellent light distribution
• Quick to turn on
• No difference in performance when used
in cold weather
Shortcomings
• Short lifespan and must be frequently
replaced
• Usually constructed of metal and glass
and are prone to breakage
• More than 90% of the energy used by the bulb goes to heat rather than light.
• Many types of incandescent bulbs do not comply with new energy efficiency standards.

Compact Fluorescent Light (CFL)
Benefits
• Energy efficient
• Relatively inexpensive
• Similar color spectra as incandescent bulbs
• Available in both warm and cool spectra (K)
• Proven success in layer and breeder industries
Shortcomings
• Contain mercury
• Uncovered spiral tubes may be difficult to clean.
• Made out of metal and glass and are prone
to breakage Spectrum of warm (2700K) fluorescent light

• Bulbs do not dim well, with the potential
to burn out more quickly when dimmed
• While appearing to be white light, CFLs
are composed of light spectrum peaks depending on
the color spectra phosphors utilized in the bulb.
• Bulbs require several minutes to reach
maximum light intensity when turned on.
• Poor performance in cold weather
• Not ideal in situations where light must be
turned on and off multiple times per day.
• Requires an electronic ballast to regulate
current and voltage supplied to the lamp. Spectrum of cool (5000K) fluorescent light

4 Benefits and Shortcoming of Poultry Lights
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Light Emitting Diode (LED)
Benefits
• Provides a full spectrum of light
• Typically the most efficient light bulb
measured in lumens per watt
• Because LED do not emit infrared
radiation (heat), they can be constructed
out of non-glass materials that are
waterproof and shatterproof.
• Typically manufactured from non-toxic
materials
• Can be designed to focus the light onto
desired areas
• Color spectrum of the light can be Spectrum of cool (5000K) LED light

adjusted depending on phosphors used.
• Easier to dim than CFL bulbs
• Dimming can extend the lifespan of
the bulb
• Very long lifespan – up to 10 years at 16
hours per day (50,000 – 60,000 hours)
• Rapidly reaches peak light intensity after
being turned on
• Ideal for areas where lights are
frequently turned on and off
• Efficient in cold weather with no change
in performance
Shortcomings
• Expensive Spectrum of warm (2700K) LED light

• Must use the proper dimmer,
otherwise the light may flicker and
burn out more quickly.
• LED light is directional and requires
an appropriate lens to focus light, or
appropriate diffusers to cover a broader
area.
• May need to change wiring in a house to
fit the ideal LED electrical specific cations.
• Lights may not burn out after expected
lifespan but will be dimmed greater
than 70% of original lumen output.
As a result, baseline lux testing in the
house may be required to determine Full spectrum LED with emphasis on red spectrum
when bulbs should be changed.
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Incandescent
Light Bulbs

CFL
(Compact Fluorescent

Light Bulbs)

LED
(Light-Emitting Diode Light Bulbs)

Life Span (in hours) 1,500 10,000 50,000

Watts 100 42 18

Cost $1.50 $6.28 $17.00

KWh of electricty used over 50k hours 3,000 1,250 400

Electricity Cost (@ $0.3 per KWh) $690.00 $287.50 $92.00

Bulbs needed for 50k hours of usage 33 5 1

Equivalent 50k hour bulb expense $49.50 $31.40 $17.00

Total 50,000 Hour Lighting Spend $739.50 $318.90 $109.00

Calculate Your Energy Savings

# of household light bulbs 30 30 30

Your estimated daily usage (hours) 5 5 5

Days in month 30 30 30

Household savings over 50,000 hours (energy + replacement)

Household cost $22,185.00 $9,567.00 $3,270.00

Savings by switching from
Incandescent - LED

$0.00 $12,618.00 $18,915.00

Monthly household energy savings

KWh used per month 270 113 36

Electricity Cost (@ $0.23 per KWh) $61.63 $25.68 $8.22

Savings by switching from
Incandescent - CFL - LED

$0.00 $35.95 $53.41

Yearly household energy savings

KWh used per year 3,285 1,369 438

Electricity Cost (@ $0.23 per KWh) $749.82 $312.42 $99.98

Savings by switching from
Incandescent - CFL - LED

$0.00 $437.39 $649.84

5 Understanding cost and efficiency
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6 Chicken’s Eyes
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Understanding the color spectrum given off by a light source will assist producers in selecting a light bulb which
can deliver the proper amounts of red, green and blue light. Light bulb color can be expressed in degrees Kelvin
(K) and color rendering index(CRI).

However, neither of these measurements expresses the spectral peak intensity in the red, green, and blue
spectra that are important for poultry growth and production.

Chickens have four cone cells typical of birds: the UV-cone (ultraviolet, peak sensitivity = 420 nm), S-cone (small
wavelength, peak sensitivity = 470 nm), M-cone (medium wavelength, peak sensitivity = 540 nm), and the L-cone
(large wavelength, peak sensitivity = 600 nm) .

White Color:

The “white” visible light launched naturally by both sun and artificial light sources are actually comprised of
numerous colors, actually composed of a range of colors, red, green and blue color. It is available from 2700K
to 6500K. According to the research , pullets may be reared with warm or cool lights, but laying hens should have
lights with a sufficient red spectrum (2700K–3000K)

Red Color:

In poultry, red light is vital for stimulating sexual maturity and egg production. Birds exposed to red light versus
blue, green or white light consistently have higher egg production than the other color groups. Red light is able to

7 What kind of color is good for chickens?
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penetrate the skull to stimulate the extra retinal photoreceptors. Red light (around 650 nm) penetrates the skull
and brain (hypothalamus) four to 50 times more efficiently than blue, green light. The hypothalmus is important
in regulating the production of hormones important for egg production. Red light also reduces the amount of
feed consumption per egg laid with no differences in egg size, shell weight, shell thickness, or yolk and albumin
weights. Overall, red light has been shown to lengthen the peak production period and increase egg production
by up to 38 eggs per hen, while potentially decreasing food consumption by up to 20%.

Green Light:

Green light, significantly increases growth rate at an early age by enhancing proliferation of skeletal muscle
satellite cells.

Blue Light:

Blue light increases growth at a later age by elevating plasma androgens and keeps birds calmer which improves
feed conversion.

Blue and Green light:
Together, green and blue light promote myofiber growth due to more effective stimulation of testosterone
secretion and improved feed conversion.

RSPCA Australia seeks to improve animal welfare on farm, during transport and at slaughter through
the RSPCA Approved Farming Scheme and the application of production practices that meet the
animal’s behavioural and physiological needs.

The RSPCA Approved Farming Scheme Standards — Meat chickens (from here on referred to as
“the Standards”) outlines animal welfare requirements that are designed to assist the industry to
continually improve and demonstrate good animal welfare outcomes.

These Standards are based upon RSPCA policy, available scientific research, current legislation
applied in Australia, codes of practice, standards and guidelines for animal welfare, veterinary and
technical advice and current industry good practice.

8 Animal welfare - RSPCA
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8.1 Introduction

Principles underpinning the RSPCA Approved Farming Scheme Standards
The Standards are underpinned by the ‘Five Freedoms’:
• freedom from hunger and thirst: by ready access to fresh water and a diet to maintain full health and vigour
• freedom from discomfort: by providing an appropriate environment including shelter and a comfortable
resting area
• freedom from pain, injury or disease: by prevention, rapid diagnosis and treatment
• freedom to express normal behaviour: by providing sufficient space, proper facilities and company of the
animal’s own kind
• freedom from fear and distress: by ensuring conditions and treatment which avoid mental suffering.

These ‘freedoms’ provide a comprehensive framework for the assessment of animal welfare on farm, during
transport and at slaughter, which, for the Standards in this Scheme, is presented as follows:
• sourcing and management of chicks
• food and water
• environment and housing
• stocking density
• management
• health
• on-farm euthanasia
• catching
• transport
• slaughter

RSPCA Australia considers that these ‘freedoms’ will be better provided for if those responsible for
the care of chickens provide:
• caring and responsible planning and management
• skilled, knowledgeable and conscientious husbandry staff
• appropriate environmental design
• considerate handling and transport
• humane slaughter.

Eligibility
These Standards apply to meat chickens kept in eligible systems in Australia. Definitions of eligible housing
systems under the scheme include:
• indoor systems where chickens are housed within a shed which meets the specifications of these Standards
• outdoor systems where chickens are housed within a shed, but have, by choice, access to an outdoor area.
Both the shed and outdoor area must meet the specifications of these Standards.

Products that are eligible for Approval under the RSPCA Approved Farming Scheme must be derived from meat
chickens housed in systems which meet the provisions of these Standards.
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Licensees are responsible for ensuring that the housing system, in addition to meeting the Standards, meets the
labelling (production descriptor) requirements of the industry and/or retailer (whichever is appropriate).

RSPCA Australia has discretion to determine the suitability or eligibility of the housing system as applicable within
the context of the Scheme.

Application
The documentation that supports the RSPCA Approved Farming Scheme consists of:
• Operations Manual — details the operation of the Scheme for both Approved Producers and Licensees,
including the application process and the Assessment procedure
• Standards (specific to each species) — provide the requirements for the rearing, handling, transport and/or
slaughter of the species
• Templates — for assessment and reporting.

Additional information is provided in boxed sections at the start of each chapter within the Standards. These may
include the reasoning behind a standard, the RSPCA’s specific concern with an aspect of production and/or an
area where a standard may be reviewed in the future.

Requirements of the RSPCA Approved Farming Scheme
It is a requirement of the Scheme that:
1. The RSPCA Approved Farming Scheme Standards — Meat chickens are complied with.
2. The requirements in the relevant state or territory legislation and Model Codes of Practice or
standards for animal welfare are complied with, including:
• Australian Model Code of Practice for the Welfare of Animals — Domestic Poultry (or equivalent Australian

standard or state code where one exists)
• Australian Standards and Guidelines for the Welfare of Animals — Land Transport of Livestock (or

equivalent code of practice where one exists)
• Australian Model Code of Practice for the Welfare of Animals — Livestock at Slaughtering Establishments

(or equivalent Australian standard or state code where one exists)
• all other requirements in the state or territory legislation relevant to the farming enterprise, including land use,
transportation, processing, environmental sustainability, food safety and product labelling.

RSPCA Australia has discretion to request proof of compliance with legislative and regulatory requirements
through the provision of documentation from the relevant local council, state/territory government, quality
assurance program or other appropriate body.

3. The following are completed and subsequently updated on an annual basis:
• Animal Care Statement — specifying management and standard operating procedures
• Veterinary Health Plan — specifying health management protocols and procedures.

Existing QA manuals for other programs or accreditation schemes and/or existing standard operating procedures,
HACCP tables or records to support production activities may be utilised to meet the requirements of these
Standards, provided the specific provisions and targets in these Standards are demonstrated. Equivalence, on this
basis, is determined by RSPCA Australia.
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4. Each enterprise nominate a dedicated person who has:
• responsibility and accountability for the operation of the farming enterprise
• responsibility for overseeing the management and application of the requirements of the scheme.
The owner of the birds raised under the RSPCA Approved Farming Scheme Standards has, at all times, the final
responsibility for ensuring on-going compliance with these Standards and the welfare of the birds.

8.2 The Standards for Lighting in the barn

Lighting: Provision of daylight is strongly recommended as it prevents eye abnormalities and can reduce the
incidence of injurious pecking by encouraging foraging, exploration, and a range of social behaviours. A gradual
transition between light and dark periods will stimulate birds to feed and, particularly during a natural or
simulated dusk period, allow them to find a suitable perch or resting place for the night.

3.23 After 7 days of age, the lighting system in the shed must provide a minimum period of 8 hours artificial
lighting per day - unless birds have access to natural daylight which provides at least the minimum required
intensity - and a minimum period of 4 hours continuous darkness (with all lights off) to be provided at night, in
every 24-hour period.

3.24 From 1 January 2015, the light intensity between lighting periods must be adjusted in a gradual manner
(using dimmers or switching individual lights on/off) over at least 15 minutes.

3.25 After 7 days of age, the light levels in the shed (at bird head height) must ensure that, during the light
period:
No area of the shed floor is lit at less than 10 lux
The average light intensity across the entire shed floor is equal to or greater than 20 lux (except during catching).

Intensity - Light intensity, measured in lux, clux or foot candles, is also important for poultry production. In

general, light intensity below 5 lux is too dark to stimulate proper growth and production, while higher light
intensity (above 50 lux) may cause nervousness and aberrant behavior. Reducing lighting intensity may be
beneficial on farms using low– lighting environment to reduce hyperactivity, pecking damage and energy costs
without physiological stress effects on broiler welfare, according to USDA researchers in Mississippi. There were
some significant effects of light intensity on some carcass characteristics.

There were no differences in feed conversion ratio, but the birds subjected to dim lighting were around 70g
heavier than those in bright light. The birds in bright light were more active and fed more during the day but less
active and fed less at night than those reared with dim light. Birds on low light intensity had larger and heavier
eyes than those receiving bright light. These results suggest that light intensity, rather than photoperiod, has
more influence on broiler behaviour and eye health and that very low intensity appears to dampen behavioural
rhythms.

9 The Intensity and Duration for Chicken Growth
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Duration - As a general rule, decreasing light duration is utilized for growing pullets and increasing light

duration is used to stimulate layers. Light stimulation (usually an increase of as little as one hour) has an
immediate effect on the production of reproductive hormones. The standard level of light for maximum
production is 16 hours.

The following tables provide some of the most common lighting programs for different types of poultry
operations.

Table 1 Lighting Programs for Commercial Layers

Table 2 Lighting Programs for Breeders (broiler and commercial layers)
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Table 3 Lighting Programs for Broilers/Roasters

Table 4 Lighting Programs for Turkeys
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Beken has been dedicated in Poultry Lighting filed for 4 years. In 2013, the first chicken farm dimming system 
came out and succeed in testing in Australia chicken farms. Now we have helped many customers increase their 
sales value and got good feedback from the poultry farmers. Experience and more requirements in Poultry farm 
project impels Beken to continuously to develop products which more suitable for chicken growth.

Using Beken Poultry Lighting chicken farmers can:

 Lower lighting costs, saving 95% compared with Incandescent
 Increase musculoskeletal development and weight gain by 5.06%
 Decrease feed consumption by 3.2%
 Increase feed conversion by 5%
 Decrease the Death rate of the chickens by 2.1%
 Induce earlier maturity for hens destined to lay eggs
 Increase egg output and quality
 Regulate reproduction cycles
 Increase length of reproductive life

10 Why Farmers Prefer Beken Poultry Lighting?
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Research on layer pullets indicates that LED lights with a greater portion of blue and green spectra result in better
body weights and uniformity compared to incandescent bulbs, although more data is needed (Settar,
unpublished data). Overall, pullets may be reared grown with warm or cool lights, but laying hens should have
lights with a sufficient red spectrum (2600K–3000K).

11.1 2600K LED Poultry Lighting For Layer

2700K Color Spectrum

Color Parameters:

Chromaticity Coordinate: x=0.4723 y=0.4177
Chromaticity Coordinate: u'=0.2673 v'=0.5319(duv=1.64e-03)
Tc=2588K Dominant WL:Ld=584.3nm Purity=67.2% Centroid WL:600.0nm
Ratio: R=28.8% G=69.2% B=2.0% Peak WL:Lp=610.0nm HWL:106.2nm
Render Index: Ra=86.1
R1 =86 R2 =95 R3 =95 R4 =86 R5 =87 R6 =97 R7 =82
R8 =61 R9 =18 R10=89 R11=88 R12=79 R13=89 R14=98 R15=77

Photo Parameters:

Flux: 2249.7 lm Fe: 7.0311 W Efficacy:96.76 lm/W

11 Beken Poultry Lighting
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11.2 5000K LED Poultry Lighting For Broiler

5000K Color Spectrum

Color Parameters:
Chromaticity Coordinate: x=0.3431 y=0.3558
Chromaticity Coordinate: u'=0.2084 v'=0.4864 (duv=2.92e-03)
Tc=5089K Dominant WL:Ld=568.5nm Purity=9.7% Centroid WL:554.0nm
Ratio: R=17.3% G=77.7% B=5.0% Peak WL:Lp=455.0nm HWL:27.1nm
Render Index: Ra=85.8
R1 =85 R2 =94 R3 =95 R4 =82 R5 =85 R6 =90 R7 =86
R8 =69 R9 =19 R10=84 R11=82 R12=64 R13=88 R14=98 R15=80
Photo Parameters:
Flux: 2596.6 lm Fe: 8.2134 W Efficacy:110.4 lm/W
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11.3 Full Spectrum LED Poultry light for Broiler and Layer

Color Full Spectrum

Color Parameters:
Chromaticity Coordinate: x=0.2847 y=0.4129
Chromaticity Coordinate: u'=0.1542 v'=0.5032(duv=5.23e-02)
Tc=7070K Dominant WL:Ld=515.2nm Purity=16.6% Centroid WL:530.0nm
Ratio: R=11.4% G=83.5% B=5.2% Peak WL:Lp=525.0nm HWL:70.9nm
Render Index: Ra=77.1
R1 =67 R2 =74 R3 =93 R4 =69 R5 =69 R6 =71 R7 =89
R8 =86 R9 =51 R10=53 R11=60 R12=40 R13=63 R14=97 R15=67
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7KH�VWDQGDUGV�DUH�EDVHG�XSRQ�WKH�µ)LYH�)UHHGRPV¶�DV�GHILQHG�E\�)$:&��KHQFH�WKH�QDPH�µ)UHHGRP�)RRG¶���
VHH�SDJH�LY���$OWKRXJK�WKHVH�µIUHHGRPV¶�GHILQH�LGHDO�VWDWHV��WKH\�SURYLGH�D�FRPSUHKHQVLYH�IUDPHZRUN�IRU�WKH�
DVVHVVPHQW�RI�DQLPDO�ZHOIDUH�RQ�IDUP��LQ�WUDQVLW�DQG�DW�WKH�SODFH�RI�VODXJKWHU�NLOOLQJ��DV�ZHOO�DV�UHSUHVHQWLQJ�
DQ�LPSRUWDQW�HOHPHQW�RI�IDUP�DVVXUDQFH�UHTXLUHPHQWV��

)UHHGRP�IURP�KXQJHU�DQG�WKLUVW�
E\�UHDG\�DFFHVV�WR�IUHVK�ZDWHU�DQG�D�GLHW�WR�PDLQWDLQ�IXOO�KHDOWK�DQG�YLJRXU�
)UHHGRP�IURP�GLVFRPIRUW�
E\�SURYLGLQJ�DQ�DSSURSULDWH�HQYLURQPHQW�LQFOXGLQJ�VKHOWHU�DQG�D�FRPIRUWDEOH�UHVWLQJ�DUHD�
)UHHGRP�IURP�SDLQ��LQMXU\�RU�GLVHDVH�
E\�SUHYHQWLRQ�RU�UDSLG�GLDJQRVLV�DQG�WUHDWPHQW�
)UHHGRP�WR�H[SUHVV�QRUPDO�EHKDYLRXU�
E\�SURYLGLQJ�VXIILFLHQW�VSDFH��SURSHU�IDFLOLWLHV�DQG�FRPSDQ\�RI�WKH�DQLPDO¶V�RZQ�NLQG��
)UHHGRP�IURP�IHDU�DQG�GLVWUHVV�
E\�HQVXULQJ�FRQGLWLRQV�DQG�FDUH�ZKLFK�DYRLG�PHQWDO�VXIIHULQJ�

7KHVH�IUHHGRPV�ZLOO�EH�EHWWHU�SURYLGHG�IRU�LI�WKRVH�ZKR�KDYH�FDUH�RI�OLYHVWRFN�
SUDFWLVH�SURYLGH��

FDULQJ�DQG�UHVSRQVLEOH�SODQQLQJ�DQG�PDQDJHPHQW�
VNLOOHG��NQRZOHGJHDEOH�DQG�FRQVFLHQWLRXV�VWRFNPDQVKLS�
DSSURSULDWH�HQYLURQPHQWDO�GHVLJQ�
FRQVLGHUDWH�KDQGOLQJ�DQG�WUDQVSRUW�
KXPDQH�VODXJKWHU��

*XLGH�WR�WKH�XVH�RI�WKH�563&$�ZHOIDUH�VWDQGDUGV�

�

�L�� 7KH�QXPEHUHG�UHTXLUHPHQWV�DUH�WKH�VWDQGDUGV��DOO�RI�ZKLFK�PXVW�EH�FRPSOLHG�ZLWK��
�LL�� %R[HG�VHFWLRQV��LQGLFDWHG�E\��������JLYH�DGGLWLRQDO�LQIRUPDWLRQ��LQFOXGLQJ��SURYLGLQJ�WKH�

UHDVRQLQJ�EHKLQG�D�VWDQGDUG��H[SDQG�RQ�D�VWDQGDUG��VWDWH�KRZ�D�VWDQGDUG�FDQ�ZLOO�EH�
DVVHVVHG�DQG�RU�KLJKOLJKW�DUHDV�ZKHUH�WKH�VWDQGDUGV�ZLOO�EH�UHYLHZHG�LQ�WKH�IXWXUH��

�LLL�� ,W�LV�H[SHFWHG�WKDW�DOO�UHOHYDQW�8.�OHJLVODWLRQ�UHJDUGLQJ�IDUP�DQLPDO�KXVEDQGU\�DQG�ZHOIDUH�RQ�
IDUP��GXULQJ�WUDQVSRUW��DQG�DW�WKH�DEDWWRLU��ZLOO�EH�IXOO\�LPSOHPHQWHG�LQ�DGGLWLRQ�WR�WKH�563&$�
ZHOIDUH�VWDQGDUGV�

�LY�� )DUPHUV�DUH�UHTXLUHG�E\�ODZ�WR�KDYH�D�WKRURXJK�NQRZOHGJH�RI�WKH�¶'HIUD�&RGH�RI�
5HFRPPHQGDWLRQV�IRU�WKH�:HOIDUH�RI�/LYHVWRFN��PHDW�FKLFNHQV�DQG�EUHHGLQJ�FKLFNHQV¶�
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&KLFNV�
7KH�IROORZLQJ�VWDQGDUGV�DSSO\�WR�WKH�UHDULQJ�DQG�KDQGOLQJ�RI�FKLFNV�DQG�DUH�WR�EH�LPSOHPHQWHG�
LQ�DGGLWLRQ�WR�DOO�RWKHU�UHOHYDQW�VWDQGDUGV�LQ�WKH�RWKHU�VHFWLRQV�RI�WKLV�GRFXPHQW����

&KLFN�VRXUFLQJ�
&������ &KLFNV�PXVW��

D�� EH�KDWFKHG�DFFRUGLQJ�WR�WKH�FXUUHQW�YHUVLRQ�RI�WKH�µ563&$�ZHOIDUH�VWDQGDUGV�IRU�KDWFKHULHV¶� �
E�� EH�VRXUFHG�IURP�D�)UHHGRP�)RRG�DSSURYHG�KDWFKHU\��

6SHFLILF�SURYLVLRQV�IRU�FKLFNV
&������ 3ULRU�WR�WKH�SODFHPHQW�RI�FKLFNV��DOO�KRXVHV�PXVW�EH�WKRURXJKO\�FOHDQVHG��GLVLQIHFWHG�DQG�WHVWHG�IUHH�IURP�

LQIHFWLRXV�DJHQWV�DV�VSHFLILHG�LQ�WKH�9HWHULQDU\�+HDOWK�DQG�:HOIDUH�3ODQ��9+:3���VHH�+HDOWK�DQG�ZHOIDUH�
PRQLWRULQJ�VHFWLRQ�DQG�VSHFLILFDOO\�+������G����

&����� 'D\�ROG�FKLFNV�PXVW�EH��
D�� KDQGOHG�FDUHIXOO\�
E�� SODFHG�LQ�DQ�DSSURSULDWH�HQYLURQPHQW��

&������ 8S�WR�WKH�ILUVW���GD\V�RI�DJH��WKH�QXPEHU�RI�IHHGHUV�DQG�GULQNHUV�SODFHG��DLU�TXDOLW\�SDUDPHWHUV�DQG�
YHQWLODWLRQ�UDWHV�PXVW�EH�DW�OHDVW�WR�WKH�OHYHOV�VSHFLILHG�ZLWKLQ�WKH�EUHHGLQJ�FRPSDQ\¶V�SXEOLVKHG�
PDQDJHPHQW�JXLGHOLQHV���

)RU�FODULW\��DIWHU�WKH�ILUVW���GD\V�RI�OLIH��WKH�DERYH�SDUDPHWHUV�DUH�WR�EH�LPSOHPHQWHG�DFFRUGLQJ�WR�
WKH�OHYHOV�VSHFLILHG�ZLWKLQ�WKLV�GRFXPHQW��

6HH�VWDQGDUG�(�����IRU�VWRFNLQJ�UDWH�UHTXLUHPHQWV��

&������ %LUGV�PXVW�EH�H[SRVHG�WR�QDWXUDO�GD\OLJKW�DV�VRRQ�DV�SRVVLEOH��DQG�FHUWDLQO\�QR�ODWHU�WKDQ���GD\V�RI�DJH��

3ULRU�WR���GD\V�RI�DJH��DUWLILFLDO�OLJKW�PD\�EH�XVHG�WR�DFKLHYH�WKH�PLQLPXP����OX[�OLJKW�OHYHO�
UHTXLUHPHQW��VHH�(��������

6RPH�SURGXFHUV�H[SRVH�FKLFNV�WR�GD\OLJKW�IURP�GD\�ROG��ZKLOVW�RWKHUV�KDYH�ZDLWHG�XQWLO�WKH�
FKLFNV�DUH�WKUHH�GD\V�RI�DJH��

([SHULHQFH�KDV�VKRZQ�WKDW�H[SRVLQJ�ELUGV�WR�HYHQWV�RFFXUULQJ�RXWVLGH�WKH�KRXVH�DW�DQ�HDUO\�DJH�
DOORZV�WKHP�WLPH�WR�GHYHORS�UHFRJQLWLRQ�DQG�IDPLOLDULW\�DQG�WKHUHIRUH�UHGXFH�WKHLU�IHDUIXOQHVV�
WRZDUGV�WKHP��7KLV�PD\�EH�RI�SDUWLFXODU�EHQHILW�WR�IUHH�UDQJH�ELUGV�DQG�PD\�KHOS�HQFRXUDJH�
UDQJLQJ�EHKDYLRXU���

&������ *UHDW�FDUH�PXVW�EH�WDNHQ�WR�DYRLG�KHDW�FROG�VWUHVV��
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&������ 6XIILFLHQW�WLPH�PXVW�EH�DOORZHG�WR�HQVXUH�WKDW�WKH�QHFHVVDU\�WDUJHW�EURRGLQJ�WHPSHUDWXUH�DW�ELUG�OHYHO�LV�
DFKLHYHG�SULRU�WR�WKH�FKLFNV�EHLQJ�SODFHG��DOORZLQJ�IRU�GLIIHUHQFHV�LQ�WKH�WLPH�RI�\HDU�DQG�H[WHUQDO�
WHPSHUDWXUH���

&����� 7KURXJKRXW�WKH�EURRGLQJ�SHULRG�WKH�EHKDYLRXU�RI�WKH�FKLFNV�PXVW�EH�FORVHO\�PRQLWRUHG�DQG�WKH�EURRGLQJ�
WHPSHUDWXUH�DGMXVWHG�DFFRUGLQJO\��

&������ :KHUH�VSRW�EURRGLQJ�LV�XVHG���
D�� SDUWLFXODU�FDUH�PXVW�EH�WDNHQ�LQ�WKH�SODFHPHQW�DQG�PDLQWHQDQFH�RI�EURRGHU�KHDWHUV�WR�HQVXUH�DJDLQVW�

ULVN�RI�ILUH�DQG�HPLVVLRQ�RI�FDUERQ�PRQR[LGH�
E�� WKH�EURRGHU�PXVW�EH�VXVSHQGHG�DERYH�WKH�FHQWUH�RI�WKH�VXUURXQG�
F�� WKH�KHLJKW�RI�WKH�EURRGHU�PXVW�EH�DGMXVWDEOH�WR�HQVXUH�WKDW�WKH�WHPSHUDWXUH�DW�WKH�OHYHO�RI�WKH�OLWWHU�LV�

PDLQWDLQHG�DW�WKH�RSWLPXP�OHYHO�
G�� EURRGHU�VXUURXQGV�DQG�IHHGLQJ�DQG�ZDWHULQJ�HTXLSPHQW�ZLWKLQ�WKH�VXUURXQG�PXVW�EH�GHVLJQHG�DQG�

FRQVWUXFWHG�VXFK�WKDW�FKLFNV�FDQ�PRYH�IUHHO\�WRZDUGV�RU�DZD\�IURP�WKH�EURRGHU�
H�� VXSSOHPHQWDU\�OLJKWLQJ�PXVW�EH�KXQJ�QH[W�WR�WKH�EURRGHU�IRU�WKH�ILUVW�IHZ�GD\V�DIWHU�SODFHPHQW�WR�DWWUDFW�

FKLFNV�WR�WKH�KHDW�VRXUFH�DQG�SURYLGH�H[WUD�LOOXPLQDWLRQ�RI�IHHGHUV�DQG�GULQNHUV�
I�� FDUH�PXVW�EH�WDNHQ�WR�HQVXUH�WKDW�IHHGHUV�GR�QRW�EHFRPH�KRW��HVSHFLDOO\�ZKHQ�PHWDO�IHHGHUV�DUH�XVHG��

&����� 6XSSOHPHQWDU\�IHHG�WUD\V�DQG�VPDOO�ZDWHU�IRQWV�PXVW�EH�SURYLGHG�LQ�DGGLWLRQ�WR�DQ\�DXWRPDWLF�IHHGHUV�DQG�
GULQNHUV�DW�WKH�VWDUW�RI�EURRGLQJ��

)RU�WKH�ILUVW�VHYHUDO�KRXUV�DIWHU�SODFHPHQW��FDUGERDUG�HJJ�WUD\V�FDQ�EH�XVHG�DV�DGGLWLRQDO�ZDWHU�
FRQWDLQHUV��

&������ )HHGHUV�DQG�GULQNHUV�PXVW�EH�NHSW�FOHDQ�DQG�IUHH�IURP�OLWWHU��
&������� :LWK�WKH�H[FHSWLRQ�RI�ELUGV�UHDUHG�DV�IUHH�UDQJH��WKH�PRYLQJ�RI�ELUGV�IURP�RQH�EXLOGLQJ�WR�DQRWKHU�GXULQJ�

WKH�UHDULQJ�F\FOH��H�J��EURRG�DQG�PRYH�RSHUDWLRQV��LV�SURKLELWHG��
&��������� :KHUH�LW�LV�SHUPLWWHG�WR�PRYH�ELUGV�IURP�RQH�EXLOGLQJ�WR�DQRWKHU�GXULQJ�WKH�UHDULQJ�F\FOH��VHH�&��������WKH�

IROORZLQJ�VWDQGDUGV�PXVW�EH�PHW��
D�� ELUGV�PXVW�RQO\�EH�PRYHG�RQFH�
E�� IHHGHUV�DQG�GULQNHUV�XVHG�RQ�WKH�ILQLVKLQJ�XQLW�PXVW�EH�LQFOXGHG�ZLWKLQ�WKH�LQLWLDO�UHDULQJ�VWDJHV�
F�� FKDQJHV�WR�WKH�GLHW�PXVW�WDNH�SODFH�JUDGXDOO\�RYHU�D�SHULRG�RI�DW�OHDVW���GD\V�
G�� ELUGV�PXVW�EH�FDXJKW�DQG�WUDQVSRUWHG�LQ�DFFRUGDQFH�ZLWK�UHOHYDQW�VWDQGDUGV�ZLWKLQ�WKH�WUDQVSRUW�

VHFWLRQ��ZLWK�WKH�H[FHSWLRQ�WKDW�VWRFNLQJ�GHQVLW\�PXVW�EH�UHGXFHG�E\�DW�OHDVW�����
H�� WKH�UHDULQJ�VLWH�DQG�ILQLVKLQJ�VLWH�PXVW�HDFK�EH�PDQDJHG�DV�µDOO�LQ���DOO�RXW�¶�
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/LJKWLQJ�
7KH�LQWURGXFWLRQ�RI�QDWXUDO�OLJKW�LQWR�FKLFNHQ�KRXVHV�LV�OLNHO\�WR�EH�EHQHILFLDO�WR�ELUG�ZHOIDUH�E\��
IRU�H[DPSOH��HQULFKLQJ�WKH�ELUGV�HQYLURQPHQW��DV�QDWXUDO�OLJKW�FDQ�SURYLGH�D�UDQJH�RI�LOOXPLQDQFH�
OHYHOV�LQ�GLIIHUHQW�DUHDV�ZLWKLQ�WKH�KRXVH��ZKLFK�FKDQJHV�WKURXJKRXW�WKH�GD\��DQG�LV�VSHFWUDOO\�
GLIIHUHQW�WR�DUWLILFLDO�VRXUFHV��$OVR�SURGXFHUV�KDYH�UHSRUWHG�WKDW�WKH�ELUGV�GLVSOD\�PRUH�QDWXUDO�
EHKDYLRXU�DQG�DUH�PRUH�DFWLYH�FRPSDUHG�WR�ELUGV�QRW�H[SRVHG�WR�QDWXUDO�OLJKW��

5HVHDUFK�KDV�VKRZQ�WKDW�FKLFNHQV�SUHIHU�GLIIHUHQW�OLJKW�LQWHQVLWLHV�IRU�WKH�SHUIRUPDQFH�RI�
GLIIHUHQW�DFWLYLWLHV��'LPO\�OLW�DUHDV�SURYLGH�WKH�RSSRUWXQLW\�WR�UHVW��ZKLOVW�EULJKWHU�OLW�DUHDV�SURYLGH�
WKH�RSSRUWXQLW\�WR�SHUIRUP�PRUH�DFWLYH�EHKDYLRXUV��3HUFKHV�VKRXOG�EH�SRVLWLRQHG�LQ�WKH�GLPO\�OLW�
DUHDV��

(����� $GHTXDWH�OLJKWLQJ��ZKHWKHU�IL[HG�RU�SRUWDEOH��PXVW�EH�DYDLODEOH�WR�HQDEOH�WKH�FKLFNHQV�WR�EH�WKRURXJKO\�
LQVSHFWHG�DW�DQ\�WLPH���

(����� ,Q�HDFK����KRXU�SHULRG��FKLFNHQV�PXVW�EH�SURYLGHG�ZLWK��
D�� D�PLQLPXP�SHULRG�RI���KRXUV�FRQWLQXRXV�OLJKW�
E�� D�PLQLPXP�SHULRG�RI���KRXUV�DQG�D�PD[LPXP�RI����KRXUV�FRQWLQXRXV�GDUNQHVV��H[FHSW��

L�� IRU�ELUGV�XS�WR�D�PD[LPXP�RI���GD\V�RI�DJH�DQG���GD\V�SULRU�WR�VODXJKWHU��ZKHQ�WKH�PLQLPXP�
SHULRG�RI�FRQWLQXRXV�GDUNQHVV�PXVW�EH�DW�OHDVW���KRXUV�

LL�� ZKHUH�QDWXUDO�OLJKW�LV�SURYLGHG�DQG�WKH�QDWXUDO�SHULRG�RI�GDUNQHVV�LV�VKRUWHU�WKDQ���KRXUV��
(����� /LJKWLQJ�SDWWHUQV�LQ�DOO�KRXVHV�PXVW�EH�UHFRUGHG��

:KHUH�SRVVLEOH��WKH�OLJKWLQJ�SDWWHUQ�VKRXOG�EH�UHFRUGHG�DXWRPDWLFDOO\��

(������ 1DWXUDO�GD\OLJKW�PXVW�EH�SURYLGHG��
D�� DW�DOO�WLPHV�GXULQJ�WKH�QDWXUDO�GD\OLJKW�SHULRG�
E�� WKURXJK�DOO�WKH�UHTXLUHG�RSHQLQJV��VHH�(��������

(����� 1R�DUHD�RI�WKH�KRXVH�PXVW�EH�OLW�DW�OHVV�WKDQ����OX[���
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(�������� (�����PXVW�EH�DFKLHYHG�E\�QDWXUDO�GD\OLJKW�DORQH��H[FHSW�RQ�GDUN�GD\V�ZKHQ�DUWLILFLDO�OLJKWLQJ�FDQ�EH�XVHG���

7KH�PLQLPXP����OX[�OLJKW�OHYHO�LV�WR�EH�DFKLHYHG�RQ�D�GD\�ZKHQ�WKH�QDWXUDO�GD\OLJKW�OHYHO�LV�QHLWKHU�
H[FHVVLYHO\�EULJKW��L�H��WKURXJK�GLUHFW�VXQOLJKW�HQWHULQJ�WKH�VKHG��RU�GDUN��L�H��DQ�RYHUFDVW�VWRUP\�
GD\���

&KLFNHQV�KDYH�ZHOO�GHYHORSHG�FRORXU�YLVLRQ��7KH�UHSRUW�RQ�µ7KH�:HOIDUH�RI�&KLFNHQV�.HSW�IRU�
0HDW�3URGXFWLRQ¶�E\�WKH�6FLHQWLILF�&RPPLWWHH�IRU�$QLPDO�+HDOWK�DQG�$QLPDO�:HOIDUH¶V��������S������
FRQFOXGHG�WKDW�EULJKWHU�OLJKWLQJ�LV�LPSRUWDQW�WR�VWLPXODWH�DFWLYLW\��,QFUHDVHG�DFWLYLW\�FDQ�KHOS�
UHGXFH�WKH�LQFLGHQFH�RI�OHJ�GLVRUGHUV�DQG�FRQWDFW�GHUPDWLWLV��VXFK�DV�KRFN�DQG�IRRW�SDG�EXUQ��

7KH�LQVWDOODWLRQ�RI�OLJKW�VHQVRUV�ZLWKLQ�WKH�EXLOGLQJV�WR�DXWRPDWLFDOO\�WXUQ�DUWLILFLDO�OLJKWV�RQ�RII�
DQG�HQVXUH�WKH�PLQLPXP�OLJKW�OHYHO�RI����OX[�LV�DFKLHYHG�DW�DOO�WLPHV�GXULQJ�WKH�OLJKW�SHULRG�VKRXOG�
EH�FRQVLGHUHG��

(�������� 0HDVXUHV�RI�LOOXPLQDQFH�PXVW�EH�WDNHQ�DW�ELUG�H\H�OHYHO��
(����� 7KH�QDWXUDO�OLJKW�RSHQLQJV�LQ�WKH�KRXVH�PXVW�FRUUHVSRQG�WR�DW�OHDVW������RI�WKH�WRWDO�IORRU�DUHD�RI�WKH�

KRXVH��

7KH�JUHDWHU�WKH�SURSRUWLRQ�RI�ZLQGRZ�DUHD�WR�IORRU�DUHD�DFKLHYHG��WKH�PRUH�QDWXUDO�GD\OLJKW�ZLOO�
HQWHU�WKH�VKHG�DQG�FRQVHTXHQWO\�WKH�OHVV�OLNHO\�DUWLILFLDO�OLJKWV�ZLOO�KDYH�WR�EH�WXUQHG�RQ�WR�DFKLHYH�
WKH�PLQLPXP�OLJKWLQJ�OHYHO�RI����OX[�RQ�GDUNHU�GD\V��

,W�LV�LPSRUWDQW�WKDW�D�VXIILFLHQW�QXPEHU�DQG�VL]H�RI�OLJKW�LQOHWV�DUH�SURYLGHG�WR�HQVXUH�WKH�OLJKWLQJ�
UHTXLUHPHQWV�FDQ�EH�DFKLHYHG�DW�DOO�WLPHV��,QVWDOOLQJ�OLJKW�RSHQLQJV�GRZQ�ERWK�VLGHV�RI�D�KRXVH�
FDQ�DOORZ�JUHDWHU�FRQWURO�RYHU�WKH�OLJKW�HQWHULQJ�WKH�EXLOGLQJ��)RU�H[DPSOH��LI�WKH�VKXWWHUV�RQ�RQH�
VLGH�RI�WKH�KRXVH�KDYH�WR�EH�FORVHG�WR�EORFN�RXW�GLUHFW�VXQOLJKW�WKHQ�GD\OLJKW�FDQ�VWLOO�HQWHU�WKH�
EXLOGLQJ�WKURXJK�WKH�LQOHWV�RQ�WKH�RSSRVLWH�VLGH��6LPLODUO\��PRUH�WKDQ�WKH�UHTXLUHG�DPRXQW�RI�WRWDO�
ZLQGRZ�VSDFH�IRU�D�EXLOGLQJ�VKRXOG�EH�SURYLGHG��

(������ $W�OHDVW�����RI�DOO�WKH�OLJKW�RSHQLQJV�UHTXLUHG�WR�DFKLHYH�(�����PXVW�EH�QR�VPDOOHU�WKDQ�����P���H�J�������[�
����P�RU�����[�����P���

,W�LV�DFNQRZOHGJHG�WKDW�LW�PD\�QRW�EH�SRVVLEOH�WR�LQVWDOO�OLJKW�RSHQLQJV�RI�D�PLQLPXP�RI�����Pð�LQ�
DOO�DUHDV�RI�WKH�KRXVH��7KHUHIRUH������RI�WKH�OLJKW�RSHQLQJV�UHTXLUHG�WR�DFKLHYH�6WDQGDUG�(�����DUH�
SHUPLWWHG�WR�EH�VPDOOHU�WKDQ�����Pð��



(QYLURQPHQW�

563&$�ZHOIDUH�VWDQGDUGV�IRU�FKLFNHQV ��� 1RYHPEHU������LQGLFDWHV�DQ�DPHQGPHQW

(������ :KHUH�JODVV�ZLQGRZV�DUH�XVHG��WKHVH�PXVW�EH�FRQVWUXFWHG�RI�VDIHW\�WRXJKHQHG�JODVV��

:LQGRZV�FRQVWUXFWHG�IURP�WZR�VKHHWV�RI���SO\�SRO\FDUERQDWH��WKH�VDPH�PDWHULDO�DQG�
VSHFLILFDWLRQ�DV�WKDW�XVHG�IRU�KRPH�FRQVHUYDWRU\�FRQVWUXFWLRQ��KDYH�EHHQ�VKRZQ�WR�ZRUN�ZHOO�LQ�
SUDFWLFH��3RO\FDUERQDWH�ZLQGRZV�DOVR�DSSHDU�WR�EH�EHWWHU�DW�GLIIXVLQJ�GLUHFW�VXQOLJKW�ZLWKLQ�WKH�
KRXVH��KHOSLQJ�WR�DYRLG�SDWFKHV�VWUHDPV�RI�VXQOLJKW��

7KH�XVH�RI�WUDQVSDUHQW�ZLQGRZV�WKDW�DOORZ�ELUGV�WR�VHH�RXW�RI�WKH�EXLOGLQJ�PD\�EH�EHQHILFLDO�E\�
SURYLGLQJ�DQ�DGGLWLRQDO�OHYHO�RI�HQULFKPHQW�WR�WKHLU�HQYLURQPHQW��7UDQVSDUHQW�JODVV�ZLQGRZV�
SURYLGH�JRRG�OLJKW�GLVWULEXWLRQ��ZLWK�PLQLPDO�ILOWHULQJ�DQG�GLVWRUWLRQ��DQG�GR�QRW�GLVFRORXU�ZLWK�
WLPH��

7KH�LQVWDOODWLRQ�RI�WRXJKHQHG��GRXEOH�JOD]HG�ZLQGRZV��DUH�VWURQJO\�HQFRXUDJHG��

(����� %LUGV�PXVW�EH�H[SRVHG�WR�GDZQ�DQG�GXVN�SHULRGV��

7KLV�FDQ�EH�DFKLHYHG�WKURXJK�QDWXUDO�RU�DUWLILFLDO�PHDQV��VHH�(���������

(�������� ,I�XVHG�RXWVLGH�WKH�QDWXUDO�GD\OLJKW�SHULRG��H�J��WR�H[WHQG�WKH�OLJKW�SHULRG��DUWLILFLDO�OLJKWV�PXVW�EH�VZLWFKHG�
RQ�DQG�RII��
D�� LQ�D�VWHSSHG�RU�JUDGXDO�PDQQHU�
E�� RYHU�D�SHULRG�RI�DW�OHDVW����PLQXWHV���

7XUQLQJ�DUWLILFLDO�OLJKWV�RQ�RII�JUDGXDOO\�DOORZV�WLPH�IRU�WKH�ELUGV�WR�SUHSDUH�IRU�GD\WLPH�RU�
GDUNQHVV��%HIRUH�WKH�GDUN�SHULRG��UHVHDUFK�KDV�VKRZQ�WKDW�LW�SURPRWHV�QDWXUDO�VHWWOLQJ�EHKDYLRXU�
DQG�VWLPXODWHV�ELUGV�WR�KDYH�D�ODVW�PHDO��ZKLFK�FDQ�KHOS�LPSURYH�IHHG�FRQYHUVLRQ�HIILFLHQF\���

7KH�6FLHQWLILF�&RPPLWWHH�IRU�$QLPDO�+HDOWK�DQG�$QLPDO�:HOIDUH¶V�UHSRUW�RQ�7KH�:HOIDUH�RI�
&KLFNHQV�.HSW�IRU�0HDW�3URGXFWLRQ��������S������UHFRPPHQGV�WKDW�FKDQJHV�LQ�LOOXPLQDQFH�VKRXOG�
WDNH�SODFH�RYHU�DERXW����PLQXWHV��WR�DOORZ�FKLFNHQV�VXIILFLHQW�WLPH�WR�SUHSDUH�IRU�WKH�OLJKW�DQG�
GDUN�SHULRG��7KH�563&$�LQWHQGV�WR�PRYH�WRZDUGV�WKH����PLQXWH�UHFRPPHQGDWLRQ�LQ�WKH�QHDU�
IXWXUH��

(������ :KHUH�WKHUH�DUH�DUHDV�RI�GLIIHUHQW�OLJKW�LQWHQVLW\�DFURVV�WKH�IORRU�RI�WKH�KRXVH�WKHUH�PXVW�EH��
D�� D�JUDGXDO�FKDQJH�LQ�OLJKW�LQWHQVLW\�EHWZHHQ�HDFK�DUHD�
E�� QR�SDWFKHV�RI�EULJKW�OLJKW��

3DWFKHV�RI�EULJKW�OLJKW�RQ�WKH�IORRU�RI�WKH�KRXVH��IRU�H[DPSOH��ZKHQ�ZLQGRZV�DUH�QRW�HYHQO\�
GLVWULEXWHG�DURXQG�WKH�KRXVH�RU�ZKHQ�ZLQGRZV�DUH�QRW�RI�D�VLPLODU�VL]H��FDQ�DWWUDFW�ELUGV�WR�WKHVH�
DUHDV��$Q�XQHTXDO�GLVWULEXWLRQ�RI�ELUGV�DURXQG�WKH�KRXVH��ZLWK�LQFUHDVHG�DFWLYLW\�LQ�ORFDOLVHG�
DUHDV��FRXOG�DGYHUVHO\�DIIHFW�OLWWHU�TXDOLW\�DQG�ELUG�ZHOIDUH��

7R�HQVXUH�FRPSOLDQFH�ZLWK�VWDQGDUG�(�����E���REVHUYDWLRQV�VKRXOG�WDNH�SODFH�RQ�EULJKW�DQG�VXQQ\�
GD\V��DW�GLIIHUHQW�WLPHV�GXULQJ�WKH�GD\��DQG�ZLWK�DQ\�DUWLILFLDO�OLJKWV�WXUQHG�RII��
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�$SSHQGL[���
+RFN�EXUQ�DVVHVVPHQW�JXLGH��UHODWLQJ�WR�VWDQGDUG�6������
6FRUH���
�QRQH�PLQRU���

1R�OHVLRQ�V�RU�YHU\�VPDOO�����PP��DQG�VXSHUILFLDO��VOLJKW�GLVFRORXUDWLRQ�LQ�D�OLPLWHG�DUHD��PLOG�
K\SHUNHUDWRVLV��

6FRUH���
�PLOG���

$UHD�DIIHFWHG�GRHV�QRW�H[WHQG�RYHU�KRFN��VXEVWDQWLDO�GLVFRORXUDWLRQ��GDUN�SDSLOODH��VXSHUILFLDO�OHVLRQ��QR�
XOFHUDWLRQ��

6FRUH���
�VHYHUH���

*UHDWHU�VXUIDFH�RI�KRFN�XVXDOO\�DIIHFWHG��'HHSHU�OHVLRQ�V�ZLWK�XOFHUDWLRQ��VRPHWLPHV�KDHPRUUKDJH��
VFDEV�RI�VLJQLILFDQW�VL]H��VHYHUHO\�VZROOHQ�DUHD��
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$SSHQGL[���
)RRW�SDG�EXUQ�DVVHVVPHQW�JXLGH�UHODWLQJ�WR�VWDQGDUG�6������
$�QXPEHU�RI�IDFWRUV�KDYH�EHHQ�VKRZQ�WR�LQIOXHQFH�WKH�RFFXUUHQFH�RI�)3'�VXFK�DV�OLWWHU�W\SH�DQG�TXDOLW\��OLWWHU�GHSWK��
ZDWHU�GULQNHU�GHVLJQ��YHQWLODWLRQ�DQG�GULQNHU�PDQDJHPHQW��DQG�IHHG�TXDOLW\���

6FRUH���
�QRQH�PLQRU���

1R�OHVLRQ�V�RU�YHU\�VPDOO�DQG�VXSHUILFLDO�����PP���VOLJKW�GLVFRORXUDWLRQ�LQ�D�OLPLWHG�DUHD��PLOG�
K\SHUNHUDWRVLV���

6FRUH���
�PLOG���

$UHD�DIIHFWHG�GRHV�QRW�H[WHQG�RYHU�HQWLUH�SODQWDU�SDG��VXEVWDQWLDO�GLVFRORXUDWLRQ��GDUN�SDSLOODH��
VXSHUILFLDO�OHVLRQ��QR�XOFHUDWLRQ��

6FRUH���
�VHYHUH����

*UHDWHU�VXUIDFH�RI�SODQWDU�SDG�XVXDOO\�DIIHFWHG��VRPHWLPHV�ZLWK�OHVLRQV�RQ�WRHV��'HHSHU�OHVLRQ�V�ZLWK�
XOFHUDWLRQ��VRPHWLPHV�KDHPRUUKDJH��VFDEV�RI�VLJQLILFDQW�VL]H��VHYHUHO\�VZROOHQ�IRRW�SDG��

�3LFWXUHV�VXSSOLHG�FRXUWHV\�RI�'U�/RWWD�%HUJ��6ZHGLVK�%RDUG�RI�$JULFXOWXUH������
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$SSHQGL[���
'LUW\�IHDWKHU�DVVHVVPHQW�JXLGH�UHODWLQJ�WR�VWDQGDUG�6������
)HDWKHUV�NHHS�ELUGV�ZDUP�DQG�KHOS�SURWHFW�WKHP�IURP�PRLVWXUH��GLUW�DQG�VNLQ�LQIHFWLRQV��%LUGV�ZLOO�VSHQG�D�ORW�RI�WLPH�
NHHSLQJ�WKHLU�IHDWKHUV�LQ�JRRG�FRQGLWLRQ��L�H��µSUHHQHG¶��,I�WKHLU�IHDWKHUV�EHFRPH�ZHW�RU�VRLOHG�ZLWK�OLWWHU��EHGGLQJ���IDHFHV�
RU�GLUW�WKHQ�WKH\�FDQ�ORVH�WKHLU�SURWHFWLYH�SURSHUWLHV�DQG�WKLV�FDQ�QHJDWLYHO\�DIIHFW�ELUG�ZHOIDUH��

)URQW
6FRUH����PLQRU��OLJKW�� 6FRUH����PLOG��PHGLXP�� 6FRUH����VHYHUH��KHDY\��

%DFN
6FRUH����PLQRU��OLJKW�� 6FRUH����PLOG��PHGLXP� 6FRUH����VHYHUH��KHDY\��

�3LFWXUHV�VXSSOLHG�FRXUWHV\�RI���6LVWHUV�)RRG�*URXS��
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