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20.0 Appendix Two

Information obtained from SSL pertaining to the specification of the floodlighting to the all weather pitch or ATP (Artificial Turf Pitch) and the Multi Use Games Area (M.U.G.A). 

Documents include:

SSL 1982 05	  -	 Floodlighting Scheme
				    Floodlighting Performance Results
				    Guidance notes for the reduction of obtrusive light
				    Optivision MVP507 Specification Sheet
				    Master MHN-FC Specification Sheet
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NOTESNOTES

1 - DO NOT SCALE FROM DRAWING. ALL DIMENSIONS TO BE CHECKED ON
SITE PRIOR TO COMMENCEMENT OF WORKS.
2 - THIS DRAWING IS COPYRIGHT TO SURFACING STANDARDS LTD
3 - ALL PERSONNEL SHOULD BE AWARE OF THE HEALTH AND SAFETY PLAN
WHICH IS RETAINED IN THE SITE MANAGERS OFFICE

Please refer to the Design and Access Statement
along with the Appendices:

Appendix A_Floodlighting Performance Results
Appendix B_MHN-FC 2000W
Appendix C_Optivision
Appendix D_ILP 2011
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Front Lawn Recreation Ground

Full Sized ATP & Tennis Court
Project code: SSL1982
Date: 07-10-2015

Designer: Wesley Bugg

Description: FA/FIFA min/ave 200lux full pitch with min 0.6 uniformity.
LTA recommended 500lux/0.7uniformity & 400lux/0.6uniformity

The results within this report and scheme are currently
not showing a maintenance factor and will be the results 
when first installed and up to the first 100hrs of usage.
After the first 100 hours of use the lights will naturally
diminish by 20% (refered to as a maintenance factor of 0.8)
further reducing the lighting and spillage levels 
significantly lower than those portrayed within this report.
The levels after the first 100 hours of use will be at:

Football = 206ave/lux at 0.64 uniformity
Tennis = 587ave/lux at 0.73 uniformity

Sports Luminaires are mounted at 15m or 10m above the
finished surface level.

All luminaires have a zero upward light ration without the
use of additional accessories.

CalcuLuX Area 7.7.1.0 
E-Mail: info@surfacingstandards.co.uk
Telephone: 01536400012

1a Perth House
Corbygate Business Park
Corby
Northants
NN17 5JG

Surfacing Standards LTD

The nominal values shown in this report are the result of precision calculations, based upon precisely positioned luminaires in a fixed 
relationship to each other and to the area under examination. In practice the values may vary due to tolerances on luminaires, luminaire 
positioning, reflection properties and electrical supply.  
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Front Lawn Recreation Ground Surfacing Standards LTD
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1. Project Description

1.1 Top Project Overview
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

2. Summary

2.1 General Information

The overall maintenance factor used for this project is 1.00.

2.2 Observer Information

Code

Aa
Bb

ObserverObserver

Evo Spill
Closest Property

X (m)
-0.00
-6.97

Y (m)
-0.00

119.54

Position

Z (m)
 1.50
 1.80

2.3 Project Luminaires

Code

E

QtyQty

22 

Luminaire TypeLuminaire Type

MVP507 NB/60

Lamp TypeLamp Type

1 * MHN-LA2000W/400V/842

Power (W)Power (W)

2123.0

Flux (lm)Flux (lm)

1 * 220000

The total installed power: 46.71 (kWatt)

Number of Luminaires Per Switching Mode:

Switching Mode

Football
Tennis Court 1
Tennis Court 2
Spillage

Luminaire
Code

E
14
4
4

22

Power (kWatt)Power (kWatt)

29.72
 8.49
 8.49
46.71

Number of Luminaires Per Arrangement:

Arrangement

Mast 1
Mast 2
Tennis Mast 1
Tennis Mast 2

Luminaire
Code

E
8
6
4
4

Power (kWatt)Power (kWatt)

16.98
12.74
 8.49
 8.49

2.4 Calculation Results

Switching Modes:
Code

1
2
3
4

Switching ModeSwitching Mode

Football
Tennis Court 1
Tennis Court 2
Spillage

(Il)luminance Calculations:

Calculation

Football
Tennis Court 1
Tennis Court 1 TPA
Tennis Court 2
Tennis Court 2 TPA
Spillage

Switching
Mode

Switching
Mode

1
2
2
3
3
4

TypeType

Surface Illuminance
Surface Illuminance
Surface Illuminance
Surface Illuminance
Surface Illuminance
Surface Illuminance

UnitUnit

lux
lux
lux
lux
lux
lux

AveAve

   257
   744
   652
   744
   652
  29.7

Min/AveMin/Ave

0.64
0.74
0.64
0.74
0.64
0.00

Min/MaxMin/Max

0.47
0.55
0.44
0.55
0.44
0.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

Calculation

Evo Spill

Switching
Mode

4

Type

Illuminance -> Aa

Unit

lux

Ave

  9.48

Min/Ave

0.00

Min/Max

0.00

Glare Rating for Grid of Observers:

Calculation

Glare Rating
Glare Rating ATP

Switching
Mode

Switching
Mode

2
1

Observer GridObserver Grid

Tennis Court 1 TPA
Football

Reference GridReference Grid

Tennis Court 1 TPA
Football

ReflectanceReflectance

0.25
0.25

GR-MaxGR-Max

  47.7
  46.1

Obtrusive Light Calculations:

Switching
Mode

4

Observer
Code

Observer
Code

Bb

Luminaire
Code

Luminaire
Code

E

X (m)

47.00

Y (m)

-36.00

Position

Z (m)

15.00

Rot.

136.00

Tilt90

66.00

Aiming Angles

Tilt0

0.00

Maximum
Intensity (cd)

Maximum
Intensity (cd)

434

Switching
Mode

1
2
3
4

ULRULR

0.00
0.00
0.00
0.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3. Calculation Results

3.1 Football: Graphical Table Football

Grid : Football at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
   257 0.64 0.47 1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.2 Tennis Court 1: Graphical Table Tennis Court 1

Grid : Tennis Court 1 at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
   744 0.74 0.55 1.00

E MVP507 NB/60
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.3 Tennis Court 1 TPA: Graphical Table Tennis Court 1

Grid : Tennis Court 1 TPA at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
   652 0.64 0.44 1.00

E MVP507 NB/60
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.4 Tennis Court 2: Graphical Table Tennis Court 2

Grid : Tennis Court 2 at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
   744 0.74 0.55 1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.5 Tennis Court 2 TPA: Graphical Table Tennis Court 2

Grid : Tennis Court 2 TPA at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
   652 0.64 0.44 1.00

E MVP507 NB/60
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.6 Spillage: Iso Contour Spillage

Grid : Spillage at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
  29.7 0.00 0.00 1.00

E MVP507 NB/60
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.7 Spillage: Filled Iso Contour Spillage

Grid : Spillage at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
  29.7 0.00 0.00 1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.8 Spillage: Mountain Plot Spillage

Grid : Spillage at Z = -0.00 m
Calculation : Surface Illuminance (lux)

Average Min/Ave Min/Max Project maintenance factor
  29.7 0.00 0.00 1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.9 Evo Spill: Iso Contour Spillage

Grid : Evo Spill at Z = -0.00 m
Calculation : Illuminance towards Evo Spill (lux)
Height above grid : 1.80 m

Average Min/Ave Min/Max Project maintenance factor
  9.48 0.00 0.00 1.00
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3.10 Evo Spill: Filled Iso Contour Spillage

Grid : Evo Spill at Z = -0.00 m
Calculation : Illuminance towards Evo Spill (lux)
Height above grid : 1.80 m

Average Min/Ave Min/Max Project maintenance factor
  9.48 0.00 0.00 1.00

E MVP507 NB/60
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.11 Evo Spill: Mountain Plot Spillage

Grid : Evo Spill at Z = -0.00 m
Calculation : Illuminance towards Evo Spill (lux)
Height above grid : 1.80 m

Average Min/Ave Min/Max Project maintenance factor
  9.48 0.00 0.00 1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

3.12 Glare Rating: Graphical Table Tennis Court 1

Grid of Observers : Tennis Court 1 TPA
Calculation : Glare Rating
Grid for Background Luminance : Tennis Court 1 TPA (Reflectance: 0.25)
Vertical Viewing Angle : -2.0 deg

Project maintenance factor
1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
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3.13 Glare Rating ATP: Graphical Table Football

Grid of Observers : Football
Calculation : Glare Rating
Grid for Background Luminance : Football (Reflectance: 0.25)
Vertical Viewing Angle : -2.0 deg

Project maintenance factor
1.00
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Front Lawn Recreation Ground Surfacing Standards LTD
SSL1982 Full Sized ATP & Tennis Court Date: 07-10-2015

4. Luminaire Details

4.1 Project Luminaires

OptiVision MVP507
MVP507 1xMHN-LA2000W/400V/842 NB/60

Light output ratios
       DLOR : 0.78
       ULOR : 0.00
       TLOR : 0.78
Ballast : Conventional
Lamp flux : 220000 lm
Luminaire wattage : 2123.0 W
Measurement code : LVMA107801

1500

0o 30o30o

60o 60o

90o 90o

120o 120o150o 150o180o

 C = 180o  C =   0o

 C = 270o  C =  90o

 C = 255o Imax  C =  75o

Luminous Intensity Diagram (candela/1000 lumen)
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5. Installation Data

5.1 Legends

Project Luminaires:
Code

E

QtyQty

22

  

 

Luminaire TypeLuminaire Type

MVP507 NB/60

Lamp TypeLamp Type

1 * MHN-LA2000W/400V/842

Flux (lm)Flux (lm)

1 * 220000

Switching Modes:
Code

1
2
3
4

Switching ModeSwitching Mode

Football
Tennis Court 1
Tennis Court 2
Spillage

5.2 Luminaire Positioning and Orientation

Qty and 
Code

1 * E
1 * E
1 * E
1 * E
1 * E
 
1 * E
1 * E
1 * E
1 * E
1 * E
 
1 * E
1 * E
1 * E
1 * E
1 * E
 
1 * E
1 * E
1 * E
1 * E
1 * E
 
1 * E
1 * E

X (m)

-47.00
-47.00
-47.00
-47.00
-33.00

 
-33.00
-33.00
-33.00
-0.00
-0.00

 
-0.00
-0.00
-0.00
-0.00
 2.34

 
 2.34
 2.34
 2.34
47.00
47.00

 
47.00
47.00

Y (m)

-36.00
-36.00
36.00
36.00
60.83

 
60.83
92.52
92.52
-36.50
-36.50

 
-36.50
36.50
36.50
36.50
60.83

 
60.83
92.52
92.52
-36.00
-36.00

 
36.00
36.00

Position

Z (m)

15.00
15.00
15.00
15.00
10.00

 
10.00
10.00
10.00
15.00
15.00

 
15.00
15.00
15.00
15.00
10.00

 
10.00
10.00
10.00
15.00
15.00

 
15.00
15.00

Rot.

 79.0
 44.0
-79.0
-44.0
 25.0

 
 63.0
-25.0
-63.0
 40.0
140.0

 
 90.0
-40.0

-140.0
-90.0
155.0

 
117.0

-155.0
-117.0
101.0
136.0

 
-101.0
-136.0

Tilt90

 64.0
 66.0
 64.0
 66.0
 60.0

 
 60.0
 60.0
 60.0
 64.0
 64.0

 
 64.0
 64.0
 64.0
 64.0
 60.0

 
 60.0
 60.0
 60.0
 64.0
 66.0

 
 64.0
 66.0

Aiming Angles

Tilt0

 -0.0
 -0.0
  0.0
  0.0
  0.0

 
  0.0
  0.0
  0.0
 -0.0
  0.0

 
 -0.0
  0.0
 -0.0
  0.0
 -0.0

 
 -0.0
 -0.0
 -0.0
  0.0
  0.0

 
 -0.0
 -0.0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1

+
+
+
+
-
 
-
-
-
+
+
 
+
+
+
+
-
 
-
-
-
+
+
 
+
+

2

-
-
-
-
+
 
+
-
-
-
-
 
-
-
-
-
+
 
+
-
-
-
-
 
-
-

3

-
-
-
-
-
 
-
+
+
-
-
 
-
-
-
-
-
 
-
+
+
-
-
 
-
-

Switching
Modes

4

+
+
+
+
+
 
+
+
+
+
+
 
+
+
+
+
+
 
+
+
+
+
+
 
+
+
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GUIDANCE NOTES FOR THE 

REDUCTION OF OBTRUSIVE LIGHT 
 

“Think before you light - The right amount of light, where wanted, when 

wanted.” 

 
 

Man's invention of artificial light has done much to safeguard and enhance our night-time 

environment but, if not properly controlled, obtrusive light (sometimes referred to as 

light pollution) can present serious physiological and ecological problems. 

 
Obtrusive Light, whether it keeps you awake through a bedroom window or impedes your 

view of the night sky, is a form of pollution, which may also be a nuisance in law and which 

can be substantially reduced without detriment to the lighting task. 

 

Sky glow, the brightening of the night sky, Glare the uncomfortable brightness of a light 

source when viewed against a darker background, and Light Intrusion (“Trespass”), the 

spilling of light beyond the boundary of the property or area being lit, are all forms of 
obtrusive light which may cause nuisance to others and waste money and energy. Think 

before you light. Is it necessary? What effect will it have on others? Will it cause a 

nuisance? How can you minimise the problem? 

 

 
 

Figure 1 – Types of obtrusive light  

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Do not "over" light. This is a major cause of obtrusive light and is a waste of energy. There 

are published standards for most lighting tasks, adherence to which will help minimise 

upward reflected light. Organisations from which full details of these standards can be 
obtained are given on the last page of this leaflet.   
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Dim or switch off lights when the task is finished. Generally a lower level of lighting will 

suffice to enhance the night time scene than that required for safety and security.   

 

 

“Good Design equals Good Lighting” 

 

Any lighting scheme will consist of three basic elements: a light source, a luminaire and a 
method of installation.  

 

 

Light sources (Lamps) 

 

Remember that the light source output in LUMENS is not the same as the wattage and that 
it is the former that is important in combating the problems of obtrusive light. 

 

Most nightime visual tasks are only dependant on light radiated within the visual spectrum. 

It is therefore NOT necessary for light sources to emit either ultra-violet or infra-red 

radiation unless specifically designed to do so. It is also understood that light from the 

shorter wavelengths of the spectrum has important effects on both flora and fauna that 

should be considered. 
 

Research indicates that light from the blue end of the spectrum has important non-visual 

effects on the health of the human body, in particular in our sleep/wake patterns. It is 

therefore important to appreciate that while in obtrusive light terms the use of blue light 

should be minimised, there are many night-time tasks such as driving and sports where to 

be fully awake is an important aid to safety. 
 

 

Luminaires 

 

Care should always be taken when selecting luminaires to ensure that appropriate products 

are chosen and that their location will reduce spill light and glare to a minimum. 
 

Use specifically designed lighting equipment that minimises the upward spread of light near 

to and above the horizontal. The most sensitive/critical zones for minimising sky glow are 

those between 90o and 100o as shown in Figure 2 and referred to as the lower, upward 

light output zone (UL). 
 
 

Figure 2 – Critical luminaire angles  

For minimising sky glow  
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For most sports and area lighting installations the use of luminaires with double-

asymmetric beams designed so that the front glazing is kept at or near parallel to the 

surface being lit should, if correctly aimed, ensures minimum obtrusive light.  

 

Appendices 1 and 2 to these notes gives more details of how to choose and if necessary 

modify luminaires.  

 
 

Installation 

 

In most cases it will be beneficial to use as high a mounting height as possible, giving due 

regard to the daytime appearance of the installation. The requirements to control glare for 

the safety of road users are given in Table 3.   
 
Keep glare to a minimum by ensuring that the main beam angle of all lights directed 

towards any potential observer is not more than 70o. Higher mounting heights allow lower 

main beam angles, which can assist in reducing glare. In areas with low ambient lighting 

levels, glare can be very obtrusive and extra care should be taken when positioning and 

aiming lighting equipment. With regard to domestic security lighting the ILP produces an 

information leaflet GN02:2009 that is freely available from its website. 
 

 

 

 
 

Figure 3 – Luminare aiming angles 

 
 
 
 
 
 
 
 
 
 

                                         Poor                              Okay                               Good       

 
 

 

When lighting vertical structures such as advertising signs, direct light downwards 
wherever possible. If there is no alternative to up-lighting, as with much decorative lighting 

of buildings, then the use of shields, baffles and louvres will help reduce spill light around 

and over the structure to a minimum. 

 

For road and amenity lighting installations, (see also design standards listed on Page 5) 

light near to and above the horizontal should normally be minimised to reduce glare and 
sky glow (Note ULR’s in Table 2).  In rural areas the use of full horizontal cut off luminaires 

installed at 0o uplift will, in addition to reducing sky glow, also help to minimise visual 

intrusion within the open landscape. However in some urban locations, luminaires fitted 

with a more decorative bowl and good optical control of light should be acceptable and may 

be more appropriate. 
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Figure 4 – Façade Illumination  

 
 

 
              

 
 
                

 
                            Poor                                  Good                                     Good   

                                                          

                                                   

 

 

Since 2006 “Artificial Light” has been added to the list of possible Statutory Nuisances in 

England, Wales and Scotland.  The monitoring of such nuisances will be the responsibility 

of Environmental Health Officers (EHOs) for which separate guidance is being produced.    

 
With regard to the planning aspect, many Local Planning Authorities (LPAs) have already 

produced, or are producing, policies that within the planning system will become part of 

their local development framework. For new developments there is an opportunity for LPAs 

to impose planning conditions related to external lighting, including curfew hours.  

 

 

The Scottish Executive has published a design methodology document (March 2007) 
entitled “Controlling Light Pollution and Reducing Energy Consumption” to further assist in 

mitigating obtrusive light elements at the design stage. 

 

 

 

ENVIRONMENTAL ZONES 
 
It is recommended that Local Planning Authorities specify the following environmental 

zones for exterior lighting control within their Development Plans. 
 

 

Table 1 – Environmental Zones 

 

Zone Surrounding Lighting 

Environment 

Examples 

E0 Protected Dark UNESCO Starlight Reserves, IDA Dark Sky 

Parks 

E1 Natural  Intrinsically dark National Parks, Areas of Outstanding 

Natural Beauty etc 

E2 Rural  Low district brightness 

  

Village or relatively dark outer suburban 

locations 

E3 Suburban  Medium district 

brightness  

Small town centres or suburban locations 

E4 Urban High district 

brightness 

Town/city centres with high levels of night-

time activity 

http://www.scotland.gov.uk/Publications/2007/03/14164512/0
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Where an area to be lit lies on the boundary of two zones the obtrusive light limitation 

values used should be those applicable to the most rigorous zone. 

 

NB: Zone E0 must always be surrounded by an E1 Zone. 

 

   

DESIGN GUIDANCE 
 

The following limitations may be supplemented or replaced by a LPA’s own planning 

guidance for exterior lighting installations. As lighting design is not as simple as it may 

seem, you are advised to consult and/or work with a professional lighting designer before 

installing any exterior lighting.  

 
  
Table 2 – Obtrusive Light Limitations for Exterior Lighting Installations – General 
Observers 

Environment

al Zone 

Sky Glow 

ULR 

[Max 
%](1) 

Light Intrusion 

(into Windows) 

Ev [lux] (2) 

Luminaire Intensity 

I [candelas] (3) 

Building 

Luminance 

Pre-curfew 
(4) 

Pre- 

curfew 

Post- 

curfew 

Pre- 

curfew 

Post- 

curfew 

Average, 

L [cd/m2] 

E0 0   0 0 0 0 0 

E1 0  2  0 ( 1*) 2,500 0 0 

E2 2.5 5 1 7,500 500 5 

E3 5.0 10 2 10,000 1,000 10 

E4 15 25 5 25,000 2,500 25 

 
 

ULR     = Upward Light Ratio of the Installation is the maximum permitted 

percentage of luminaire flux that goes directly into the sky. 

 

Ev         = Vertical Illuminance in Lux - measured flat on the glazing at the centre of 

the window. 

 
I            = Light Intensity in Candelas (cd)  

 

L          = Luminance in Candelas per Square Metre (cd/m2)  

 

Curfew =  the time after which stricter requirements (for the control of 

obtrusive light) will apply; often a condition of use of lighting applied by the 
local planning authority. If not otherwise stated - 23.00hrs is suggested.  

 

*           = Permitted only from Public road lighting installations 

 

 

(1) Upward Light Ratio – Some lighting schemes will require the deliberate and careful 
use of upward light, e.g. ground recessed luminaires, ground mounted floodlights, 

festive lighting, to which these limits cannot apply. However, care should always be 

taken to minimise any upward waste light by the proper application of suitably 

directional luminaires and light controlling attachments.   
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(2) Light Intrusion (into Windows) – These values are suggested maxima and need 

to take account of existing light intrusion at the point of measurement. In the case of 

road lighting on public highways where building facades are adjacent to the lit 

highway, these levels may not be obtainable. In such cases where a specific 

complaint has been received, the Highway Authority should endeavour to reduce the 

light intrusion into the window down to the post curfew value by fitting a shield, 

replacing the luminaire, or by varying the lighting level.  
 

(3) Luminaire Intensity – This applies to each luminaire in the potentially obtrusive 

direction, outside of the area being lit. The figures given are for general guidance 

only and for some sports lighting applications with limited mounting heights, may be 

difficult to achieve.  

 
(4) Building Luminance – This should be limited to avoid over lighting, and related to    

the general district brightness.  In this reference building luminance is applicable to 

buildings directly illuminated as a night-time feature as against the illumination of a 

building caused by spill light from adjacent luminaires or luminaires fixed to the 

building but used to light an adjacent area. 

 

 
 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 

 

TI = Threshold Increment is a measure of the loss of visibility caused by the 

disability glare from the obtrusive light installation    
 

 

Lv      = Veiling Luminance is a measure of the adaptation luminance caused by the 

disability glare from the obtrusive light installation   

 

  (1) = Road Classifications as given in BS EN 13201 - 2: 2003 Road lighting 

Performance requirements. Limits apply where users of transport systems are 
subject to a reduction in the ability to see essential information. Values given 

are for relevant positions and for viewing directions in path of travel. For a 

more detailed description and methods for determining, calculating and 

measuring the above parameters see CIE Publication 150:2003.   
 

 
 

 

Table 3 – Obtrusive Light Limitations for Exterior Lighting 

Installations – Road Users 
 

Road 

Classification (1) 
 

Threshold Increment (TI) Veiling 

Luminance (Lv) 

No road lighting 15% based on adaptation 

luminance of 0.1cd/m2 

0.04 

 

ME6/ ME5 

 

15% based on adaptation 

luminance of 1cd/m2 

0.25 

ME4/ ME3 

 

15% based on adaptation 

luminance of 2cd/m 

0.40 

ME2 / ME1 

 

15% based on adaptation 

luminance of 5cd/m2 

0.84 
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RELEVANT PUBLICATIONS AND STANDARDS: 

 
British Standards: BS 5489-1: 2003 Code of practice for the design of road lighting – Part 1: Lighting 

www.bsi.org.uk of roads and public amenity areas 

 BS EN 13201-2:2003 Road lighting – Part 2: Performance requirements 
  BS EN 13201-3:2003 Road lighting – Part 3: Calculation of performance 

 BS EN 13201-4:2003 Road lighting – Part 4: Methods of measuring lighting 

performance. 
 BS EN 12193: 1999 Light and lighting – Sports lighting 

 BS EN 12464-2: 2007 Lighting of work places – Outdoor work places 

 

Countryside Commission/    Lighting in the Countryside: Towards good practice (1997) (Out of Print but 
DOE                                   available on www.communities.gov.uk/index.asp?id=1144823) 

 

UK Government / Defra     Statutory Nuisance from Insects and Artificial Light – Guidance on Sections 101 to 
www.defra.gov.uk      103 of the Clean Neighbourhoods and Environment Act 2005 

 

     Road Lighting and the Environment (1993) (Out of Print) 
 

 

CIBSE/SLL Publications:  CoL      Code for Lighting (2002)  
www.cibse.org LG1 The Industrial Environment (1989) 

  LG4 Sports (1990+Addendum 2000) 

  LG6 The Exterior Environment (1992) 

  FF7 Environmental Considerations for Exterior Lighting (2003) 
 

CIE Publications:   01 Guidelines for minimizing Urban Sky Glow near Astronomical Observatories  

(1980) 
www.cie.co.at   83 Guide for the lighting of sports events for colour television and film systems 

(1989) 

   92 Guide for floodlighting (1992) 
 115 Recommendations for the lighting of roads for motor and pedestrian traffic – 

Second Edition (2010) 

 126 Guidelines for minimizing Sky glow (1997) 
 129 Guide for lighting exterior work areas (1998) 

 136  Guide to the lighting of urban areas (2000) 

 150 Guide on the limitations of the effect of obtrusive light from outdoor lighting 
installations (2003) 

 154  The Maintenance of outdoor lighting systems (2003) 

 

ILP Publications: TR 5 Brightness of Illuminated Advertisements (2001) 
www.theilp.org.uk TR24 A Practical Guide to the Development of a Public Lighting Policy for Local 

Authorities (1999) 

 GN02 Domestic Security Lighting, Friend or Foe 
 

ILP/CIBSE Joint                  Lighting the Environment - A guide to good urban lighting (1995) 

Publications  
 

ILP/CSS                            Joint Code of Practice for the installation, maintenance and removal of seasonal 

Publications                       decorations. (2005)   
 

ILP/CfDS Joint Publication   Towards Understanding Sky glow. 2007 

www.dark-skies.org 

 
IESNA www.iesna.org       TM-15-07 (R) Luminaire Classification System for Outdoor luminaires 

 

NB: These notes are intended as guidance only and the application of the values given in Tables 2 & 3 should be given due 
consideration along with all other factors in the lighting design. Lighting is a complex subject with both objective and 
subjective criteria to be considered. The notes are therefore no substitute for professionally assessed and designed lighting, 

where the various and maybe conflicting visual requirements need to be balanced.   

 
© 2011 The Institution of Lighting Professionals. Permission is granted to reproduce and distribute this document, 
subject to the restriction that the complete document must be copied, without alteration, addition or deletion. 
  

 

http://www.dark-skies.org/
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APPENDIX 1 - PROPOSED OUTDOOR LUMINAIRE CLASSIFICATION SYSTEM 

 

 

 Variable Aim Luminaires – General Classifications: 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

Proposed labelling System: 

 

 

    Fixed Position luminaires           Variable Aim Luminaires  
       (Shown here for a 45o Double-Asymmetric  

       luminaire aimed at 70o – with and without a cowl). 
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 APPENDIX 2 - ILLUSTRATIONS OF LUMINAIRE ACCESSORIES FOR LIMITING  

       OBTRUSIVE LIGHT (images provided by Philips and Thorn) 
 
 
 

Cowl (or Hood) 

 

 
 
 

 

External Louvre 

 

      
 
 

 

 

 
 

SHIELD 

 

 
 

 
 

 

 

 
 

SHEILD “Barn Doors” 

 

       

 

 

Double Asymmetric Luminaire 
 

 
 

 

 

 
 

 

 

 

 

Simple Hood 
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Circular Louvre 

 

 

 
 

 

Cowl & Louvre 

 

 
 

 
 

 

 
 

 

 
Internal Louvre (horizontal) 

 

 
 

 
 
 

 

 
 

 

 

 
Internal Louvre (vertical) 
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OptiVision -
breakthrough
downlight
OptiVision

OptiVision MVP507 is an asymmetric downlighting
luminaire that combines compact dimensions with very high
efficiency. Available with narrow, medium and wide beams
for flexibility in application, it provides excellent control of
spill light, glare and upward leakage of light. OptiVision
MVP507 can accommodate metal halide lamps for good
colour rendering or high pressure sodium lamps for
economical operation.

Benefits
• Breakthrough asymmetrical downlighting luminaire combines

compact dimensions with high efficiency
• Available with narrow, medium and wide beams for flexibility in use;

sharp beam cut-off for excellent control of spill light and limitation of
glare and upward light leakage

• Can be used with metal-halide lamps for good color rendering or
high-pressure sodium lamps for economical operation

Features
• Compact dimensions
• High efficiency
• Can be used with metal-halide lamps or high-pressure sodium lamps
• Choice of narrow, medium and wide beams
• Control of spill light, glare and upward light leakage

Application
• Sports facilities
• Industrial areas
• Car parks



Specifications

• Type MVP507
• Light source HID:

- 1 x MASTER MHN-FC / XW /
1000, 2000 W

- 1 x MASTER MHN-LA / XWH /
1000, 2000 W

- 1 x MASTER HPI-T Plus / E40 /
1000 W

- 1 x MASTER SON-T PIA / E40 /
600 W

- 1 x SON-T / E40 / 600, 1000 W
• Lamp included Yes (K or light colour 643, 740, 842

or 956)
No

• Optic Narrow beam (NB)
Medium beam (MB)
Wide beam (WB)

• Ignitor Series (SI), integral
Semi-parallel (SP), external on a sepa-
rate gear tray (ZVF320)
Parallel (PA), external on a separate
gear tray (ZVF320)

• Materials and finishing Housing: non-corrosive, high-pres-
sure die-cast aluminium
Glass: thermally hardened, 4 mm
thick
Mounting bracket: hot-dipped galvan-
ised steel
Clips and hinges: stainless steel
Reflector: high-reflectivity and high-
purity anodised aluminium
Finishing in raw aluminium

• Installation On mast headframe, ceiling and wall
mounting
Protractor scale integrated for aiming
Ambient temperature outdoor: 35ºC
Drag factor (Cx): 0.447
Projected area in horizontal position:
0.127 m2

Max adjustment from the horizontal:
-10 / +10º, downlighting only

• Maintenance Lamp access by opening the hinged
front glass for in-position lamp
replacement
Built-in safety switch to cut off
current while opening the luminaire,
only in MHN-LA lamp versions
No internal cleaning required

• Accessories Simple aiming device (ZVP507 SAD)
• Remarks Equipped with aluminium connection

box with ignitor, installed on a sepa-
rate gear tray (ZVF320)
Bracket can be inverted to allow
mounting above or below a cross arm
Specially designed heat fins
Pre-wired external 220 - 240 V / 50
Hz or 380 - 415 V / 50 Hz gear trays
are available, to be ordered sepa-
rately

• Main applications Sports, car parks, industrial areas

Related products

OptiVision MVP507 sports and area flood

lighting luminaire

Dimensional drawing

MVP507

Adjustment possibilities

OptiVision 2
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General information

Order code Product
family code

Number of
lamps

Lamp family
code

Lamp
power

Lamp
color
code

Color Optic European
Community
mark

ENEC
mark

Ball Impact
Resistance
mark

151922 00 MVP507 1 SON-TP 600 - ALU WB CE ENEC BIR

151939 00 MVP507 1 SON-T 1000 - ALU WB CE ENEC BIR

151946 00 MVP507 1 HPI-T 1000 - ALU WB CE ENEC BIR

151953 00 MVP507 1 MHN-LA 1000 842 ALU WB CE ENEC BIR

151960 00 MVP507 1 MHN-LA 2000 842 ALU WB CE ENEC BIR

151977 00 MVP507 1 MHN-LA 2000 842 ALU MB CE ENEC BIR

151984 00 MVP507 1 MHN-LA 2000 842 ALU NB CE ENEC BIR

152035 00 MVP507 1 MHN-LA 2000 - ALU WB CE ENEC BIR

152042 00 MVP507 1 MHN-LA 2000 - ALU MB CE ENEC BIR

152059 00 MVP507 1 MHN-LA 2000 - ALU NB CE ENEC BIR

152073 00 MVP507 1 MHN-LA 2000 956 ALU WB CE ENEC BIR

152080 00 MVP507 1 MHN-LA 2000 956 ALU MB CE ENEC BIR

152097 00 MVP507 1 MHN-LA 2000 956 ALU NB CE ENEC BIR

546285 00 MVP507 1 SON-T 600 - ALU WB CE ENEC BIR

546292 00 MVP507 1 SON-T 1000 - ALU WB CE ENEC BIR

546308 00 MVP507 1 MHN-LA 1000 842 ALU WB CE ENEC BIR

291339 00 MVP507 1 MHN-FC 1000 740 ALU WB CE ENEC BIR

291346 00 MVP507 1 MHN-FC 2000 740 ALU NB CE ENEC BIR

291353 00 MVP507 1 MHN-FC 2000 740 ALU MB CE ENEC BIR

291360 00 MVP507 1 MHN-FC 2000 740 ALU WB CE ENEC BIR

291490 00 MVP507 1 MHN-FC 1000 740 ALU NB CE ENEC BIR

291506 00 MVP507 1 MHN-FC 1000 740 ALU MB CE ENEC BIR

292497 00 MVP507 1 MHN-FC 1000 740 ALU NB CE ENEC BIR

292503 00 MVP507 1 MHN-FC 1000 740 ALU MB CE ENEC BIR

292510 00 MVP507 1 MHN-FC 1000 740 ALU WB CE ENEC BIR

General information

Accessories

ZVP507 SAD
Simple aiming device (ZVP507 SAD)

OptiVision 3

© 2011 Koninklijke Philips Electronics N.V.
All rights reserved.

Specifications are subject to change without notice. Trademarks are the property of Koninklijke
Philips Electronics N.V. or their respective owners.

www.philips.com/lighting
 

2011, September 14
data subject to change
 



Accessories

Order code Product family code Description
154275 00 ZVP507 SAD Simple aiming device

Accessories

OptiVision 4

© 2011 Koninklijke Philips Electronics N.V.
All rights reserved.

Specifications are subject to change without notice. Trademarks are the property of Koninklijke
Philips Electronics N.V. or their respective owners.

www.philips.com/lighting
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MASTER MHN-FC
MASTER MHN-FC 2000W/740 400V XW UNP

Compact quartz metal halide lamps with double pinch

Product data

• General Characteristics
Cap-Base Double Ended
Cap-Base Information Cable
Bulb Finish Clear
Burning Position p5 [Parallel +/-5D or

Horizontal(HOR)]
Life to 5% failures 7000 hr
Life to 10% failures 8000 hr
Life to 20% failures 9500 hr
Life to 50% failures 14000 hr

• Light Technical Characteristics
Colour Code 740 [CCT of 4000K]
Colour Rendering
Index

56 (min), 62 (nom) Ra8

Colour Designation White
Colour Temperature 4200 K
Colour Temperature
Technical

4200 K

Chromaticity Coor-
dinate X

380 -

Chromaticity Coor-
dinate Y

419 -

Lamp Luminous Flux
EM

210000 Lm

Lamp Luminous Effi-
cacy EM

102 Lm/W

Lumen Maintenance
2000h

85 %

Lumen Maintenance
5000h

75 %

Lumen Maintenance
10000h

70 %

Average Luminance
EM

1500 cd/cm2

Lumen Maintenance
1000h

90 %

Lumen Maintenance
14000h

45 %

• Electrical Characteristics
Lamp Wattage 2000 W
Lamp Wattage EM 2032 W
Voltage 400 V
Lamp Voltage 222 V
Lamp Current EM 10.11 A
Dimmable no

• Environmental Characteristics
Mercury (Hg)
Content

105 mg

• UV-related Characteristics
PET (NIOSH) 0.030 h.klx
Damage Factor D/fc 3.6 -
UV A 1823 mW/cm2
UV B 492 mW/cm2
UV C 532 mW/cm2
Specific Eff. Radiant
Power

410 mW/klm

• Luminaire Design Requirements
Pinch Temperature 350 (max) C
Bulb Temperature 950 (max) C



• Product Dimensions
Base Face to Base
Face A

290 mm

Overall Length C 357 (max) mm
Diameter D 25.5 (nom), 33 (max) mm
Light Center Length
L

177 mm

Arc Length O 108 mm
Cable Length X 58 mm

• Product Data
Order code 213495 00
Full product code 871150021349500
Full product name MASTER MHN-FC 2000W/740 400V

XW UNP

Order product name MASTER MHN-FC 2000W/740 400V
XW UNP

Pieces per pack 1
Packing configuration 1
Packs per outerbox 1
Bar code on pack -
EAN1

8711500213495

Bar code on
outerbox - EAN3

8711500213495

Logistic code(s) -
12NC

928070405130

ILCOS code MD-2000/40/2B-H-XW
Net weight per piece 145.000 gr

Warnings and Safety

• Use only in totally enclosed luminaire, even during testing
(IEC61167, IEC 62035, IEC60598)

• The luminaire must be able to contain hot lamp parts if the lamp
ruptures

Dimensional drawing
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MASTER MHN-FC

© 2012 Koninklijke Philips Electronics N.V.
All rights reserved.

Specifications are subject to change without notice. Trademarks are the property of Koninklijke
Philips Electronics N.V. or their respective owners.
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2012, September 10
data subject to change
 



Alterations and Extension to Front Lawn Sports Pavilion for Havant Borough Council 

Oct 2015   27973.P 20

Design and Access Statement  
2 Beechworth Road, Havant, Hampshire, PO9 1AX - Tel: 023 9248 1100 - Fax: 023 9247 5050 - Email: PDP@PDP-Architects.co.uk - www.pdp-architects.co.uk 27973 P-D&A 20

21.0 Appendix Three

Existing Utilities on site.  

Sewer
Electricity
Gas
Portsmouth Water
BT

   

•
•
•
•
•
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This plan shows those pipes owned by Scotia Gas Networks plc in their role as a
Licensed Gas Transporter (GT). Gas pipes owned by other GTs, or otherwise privately owned, may be present in this area.
Information with regard to such pipes should be obtained from the relevant owners. The information shown on this plan
is given without warranty, the accuracy thereof cannot be guaranteed. Service pipes, valves, syphons, stub connections,
etc. are not shown but their presence should be anticipated. No liability of any kind whatsoever is accepted by
Scotia Gas Networks plc or their agents, servants or contractors for any error or
omission. Safe digging practices, in accordance with HS(G)47, must be used to verify and establish the actual position of
mains, pipes, services and other apparatus on site before any mechanical plant is used. It is your responsibility to ensure
that this information is provided to all persons (either direct labour or contractors) working for you on or near gas
apparatus. The information included on this plan should not be referred to beyond a period of 28 days from the date
of issue.

Product: UtilityMaps
Version: 1.6.6.1
Template: 'Scotia Gas Networks (A4 Landscape)'

This plan is reproduced from or based on the OS map by
Scotia Gas Networks plc, with the sanction of the
controller of HM Stationery Office.
Crown Copyright Reserved.



The information supplied is given in good faith as a guide to locating
underground apparatus. Its accuracy cannot be guaranteed, nor does
it include comprehensive information about the existence or location
of service pipes or cables to individual premises.The responsibility for
locating and avoiding damage to apparatus on site shall be that of the
person proposing to excavate in the street who shall be liable to the
apparatus owner and any third party who may be affected in any way for
any loss or damage caused by their failure to do so.  
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