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1. Revision History

Date Revision Comment
07/02/2022 | PO1 Issued for review
10/02/2022 | P02 Light fixture locations adjusted for
third transformer bay

2. Introduction

The purpose of this study is to calculate the average illuminance in the Client 110 kV substation
compound. Sufficient illumination shall be provided to allow safe pedestrian travel within the compound.

The layout drawing below shows 4 zones of the compound which were individually tested.
The lighting for each zone was designed to meet the required average values of illuminance as set out in

IEC standard EN 12464-2, Part 2 Outdoor Workplaces, Section 5.4. Each zone is designated a zone type
depending on what activities will generally be carried out within that zone.
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3. Conclusion

Summary results of the compound are as follows:

Area

Eav required

Eav achieved

MV Chambers

Cleaning and servicing

Type of Area (Ix) (Ix)
Pedestrian passages, vehicle turning, loading
. - . . i 50 87
Client Control Building Surrounding | and unloading points
Fieneral servicing work and reading of 100 100
Transformer and HV Bay instruments
Regular vehicle traffic / Traffic areas for slowly 20 61
Compound Entrance / Service Road | moving vehicles
50 83

The full results for each zone and results for the overall compound can be found from section 5 onwards.
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4. Luminaire Part List

4.1. LEDVANCE 4058075097704 FLOODLIGHT 135 135 W 4000 K IP65 BK 1XFLOODLIGHT 135 W 4000 K 1P65 BK

LEDVANCE 4058075097704 FLOODLIGHT 135 135 W 4000 K IP65 BK

1XFLOODLIGHT 135 W 4000 K IP65 BK

Absolute photometry

Luminaire luminous fiux: 15000 im
Power: 1350W

Luminous efficacy: 111.1 mW

Colorimetric data
1xFLOODLIGHT 135 W 4000 K IP85 BK: CCT 4000 K, CRi 80

Luminous emittance 1 / Polar LDC

s os*

wr L 4

w s

-r =
120

48" -0
4500

> o xr

od 15000 im

ce-C1 80 .-

Luminaire with symmetrical light output with 135 W. Product features:
Luminaire efficacy: up to 110 mW. Symmetrical beam angle: 100° x
100°. Mounting bracket for up to 180" tilting. Type of protection: IP65.
Impact resistance: IK08. Ambient temperature in operation: -20.. +50
°C. Connection via 1 m cable, wiring required. Product benefits:

Energy savings of up to 90 % com, 10 halogen lamp floodights.
Frosl% co-e?s made of tempered gp:;:dﬁor mﬁ illur:\?naﬁm g
Optimzed weight and sze due to compact design. 5 years guarantee.
Areas of appication: Replacement for foadlights with halogen lamps.
Garages. Public areas. Buiding facades. Construction areas. D-sign
according to EN 80598-2-24 for fire-risk commercial unit. f. e_ by

accumulation of dust.
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4.2. DISANO ILLUMINAZIONE 610 SAFETY PERMANENT 1 HR EMERGENCY S.E. DISANO 610 FLC1*24 CEM-L GREY 1XFLC24EM

Disano lluminazione 610 Safety permanent 1 hr emergency S.E. Disano 610
FLC1*24 CEM-L grey 1xFLC24EM/20%

Housing: Vandal-resistant, self-exdinguishing, UNV-stabilzed, ant-
yeliowing grey polycarbonate, . Diffuser Vandal resistant, V2 self-
extinguishing, UN-stabilised dear potycarbonate, anti-glare frosted
inside; smooth, dust-proof cutside Reflecior: Reflecting white
polycarbonate. Lampholder: Polycarbonate with phosphorous bronze
contacts Eledric gear: -2300W-240/60Hz power su with Eech'cmu:
ballast. Hard wire. cross-section (.50 sqmm, andlh:P

resistant {up o 30°C) PVC-HT sheath, in a\:\c:»rdmn:\e'.l.rrﬂ'l CEI 20-20
standards. 2P teminal block {maxmum allowed lead cross-section
25 m. Ui Rubber cabie d o 112 inch thresd
(mnig:t-le:lugq ng:?arh mmj} to mnﬁjyﬂPﬂﬁ prcmechn?ﬁasﬁ‘tmdard
inspection LED'  Regulations: Manufactured in compliance with
EMGO538 - CH 34 -21 standards. The level of protection complies
with the ENEDS29 standard. SE. (Only emergency): In the
event of 3 bladk-out the one [amp conni tnmeb\acl:-lpr_ln:urt
stays on, thus avoiding the inconvenience caused by a sudden
absence of all light Emergency run time: 60 minutes. When power is
restored, the rech automatically in 12 hours. On

with muahm[mﬁ 0066 ¥ rRqst

Light output ratio; 63433

Lamp luminous fiwe: 340 m

Luminaire keminous fiwe: 216 Im

Power. ZT.6W

Luminous efficacy: 7.8 Im/'W
Colorimetric data

1FLC24EM20%: CCT 4000 K, CRIS0

Luminous emittance 1/ Polar LDC

Ll bl

(-

ar Loy

45 Ly
4T

= L T 8* wr

odidm n= 5¥%

—— C8-CI80 —— - CX0
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5. Compound Areas

MV Chambers
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Client Control Building
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6. Compound Luminaire Layout Plan

Client Compound / Luminaires (layout plan)

o 7 o] Ve S T
) ) ) 87.52m
©) ® T78.34
oo e OO |l==
@ 64.75
C) Ter77
& ® ® T 590.48
157.18
© &
@) ¥5384
(1) ® ® Ts1.78
Q T49.71
® 14752
fara VA L) L
A : : ; e . N Nt , 4235
19.81 2650 3225 39.06 4912 5480 62.02 68.58 73.04 79.53m
Scale 1:427
Luminaire Parts List
No. | Pieces  Designation
1 7 Disano 610 Safety permanent 1 hr emergency S_E. Disano 610 FLC1*24 CEM-L grey
2 23 LEDVANCE 4058075097704 FLOODLIGHT 135 135 W 4000 K IP65 BK

» Mounting height of Disano 610 bulkhead lights surrounding the client control building are wall-
mounted 3.6 metres above FFL.

» Mounting height of LEDVANCE floodlights surrounding the client control building and in the
transformer bays are wall-mounted at 4 metres above FFL.

» Mounting height of LEDVANCE floodlights around the compound perimeter fence are pole-
mounted at 4 metres above FFL.
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7. Overview Compound Layout

7.1. OVERALL CLIENT COMPOUND —

ISOLINES

Client Compound / Client Compound / Isolines (E, Perpendicular)

70 (210 ;}u /1406\\\?0 PW) 1/21 ?O KMDO asom
1407 Tr'EI 140_140 g i 180 70 140 ,r'
70-70 ?o 70" “7p-70
140 46140\ 70
1 2101
140 140 . ]
140/ ?U 140_140
AN
70—, ;40 140 1400 14.0 UJ 70
70 70
140 140 140 @) m\“\ﬂ‘l | L2419
70 |21u)) 70 \1_49_] | | 2230
I T 1900
- M| T1a0e
7070~ L7020 ) 11649
40\ 14.99
1400 Q_/ 70 — JAON| Tr2ee
M 0~/ s t 0 1400
70 70-70 140l 140 P
~ \/m 140 52
?‘ort 010} A1 1407 140 /10 919
70 140
N 70 1210) ] 1400140/\14.:.0140 |
[l L 1 'l 1 1 'l DDD
0.00 821 10.21 27.82 3432 3842 4492 4922 5749 m
Position of surface in external scene: [ —
Marked point: (23.578 m, 42.355 m, 0.000 m) /
Grid: 128 x 128 Points
E,, [ E_. [ E [ u0
78 6.20 321 0.079
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7.2. OVERALL COMPOUND - VALUE CHART

Client Compound / Client Compound / Value Chart (E, Perpendicular)

Tas456m
35 478 430 92 B4 230 106 B0 210 439 30 48 455 450 49 58 170 124
32 gy gz 50 VB 151 @4 V6 126 gg 42 49 qpq gg 49 56 95 66
22 45 4 40 53 T &4 57 9 75 49 42 g1 55 M 78 BB 40
15 25 3p 30 35 44 44 54 132 qa9 52 38 43 47 V6 414 g7 44
12 49 9292 25 27 31 36 71 213 q87 s 40 40 49 108 597 112 36
12 9 21 22 22 25 33 85 144 131 70 47 45 53 99 140 o3 38
12 op 25 24 21 22 29 51 9 4qop0 77 58 ep 60 B3 116 98 41
15 30 4p 32 22 20 24 41 T4 446 108 79 97 B2 B2 453 q34 49
19 47 77 S0 26 18 21 34 79 45 g0 105 4977 104 B8 246 B4
22 7 184 T9 29 18 18 27 T2 a1 457 121 247 70 91 T24.12
22 403 oo 76 26 16 15 18 47 1186 53 To210
23 18 25 20 17 13 13 45 41 1:19.89
34 39 37 25 20 23 39 38 T1s00
73 103 B84 33 21 14 | ‘ | 11648
135 214 91 37 24 24 3 71 123 __1‘;'22
121 191 8r 37 26 29 47 96 197 | 46 93 183 | 39 86 202 ’
7 82 55 31 26 35 54 103 241 52 104 238 || 44 8% 177
24 30 30 24 28 45 &7 94 151 64 @8 152 Y58 @0 o7 T798
23 50 23 19 25 g5 104 91 85 VO 113 103 74 40 92 46 Ts518
27 17 204 66 23 17 20 095 183 101 58 96 188 102 68 150 143 41
*25 78 113 52 20 14 22 B2 222 83 37 8B 224 B5 50 168 157 32
[l L 1 Il Il 1 1 1 'l --D'DD
0.00 821 10.21 27.82 3432 3842 4492 4922 5749 m
Values in Lux, Scale 1:412
Mot all calculated values could be displayed.
Position of surface in external scene: ——
Marked point: (23.578 m, 42.355 m, 0.000 m)
Grid: 128 x 128 Points
Es\: [|X] En'|in [|X] Emsx [|X] u0 En'|in / Emsx
78 6.20 32 0.079 0.019
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8. Client Control Building Surround

8.1. CLIENT CONTROL BUILDING SURROUND - ISOLINES

Client Compound / Client Control Building Surround / Isolines (E)

( / 150 150 100 T2z80m
hY
/'_200 150 ﬁ
50 100 200 )
100
\ \\153\200 //‘ =
50 =0 T19.32
() m———
SOFSOH“SD /...JO 50w
100 -100-
100*"“ ~ 1007 100
150~ 450 1507,
0o 200 15.?
150 =
A\ 20 a0 200 1;‘30
150 150 -
_— 150___‘150
100.___ 100 \mn-‘lﬂo
]
__50 -
50 50 o501
00— — 4
/ 150 200, “‘iEID S50 4.32
r
100 (200 290 ]
. 200
a0 150 oo 100
a0
. 100 / 7 1
) . . ) 0.00
0.00 410 B10 12.65m
WValues in Lux, Scale 1: 180
Position of surface in external scene:
Marked point: (24.149 m, 43.200 m, 0.000 m)
Grid: 128 x 128 Points
Esv [|X] En1in [|X] msx [|X] u En1in / Emsx
Client Control Building Surround 87 3.83 233 0.044 0.016
Surrounding Area 52 15 146 0.295 0.106
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8.2. CONTROL BUILDING SURROUND - VALUE CHART

Client Compound / Client Control Building Surround / VValue Chart (E)

134 166 158 Tz280m

G 54 4p 158 206 195 132 78 48 30

P9 53 92 L0 son ppg 144 TO 4T 20

PE 48 B3 o g q7g 132 T1 43 28

b5 41 61 44 47 32 T igia
12 17 14 19 22 23

b 28 24 26 31 33

7 41 3 36 45 45

b6 64 58 57 &7 B4

77 o6 o4 87 102 81

108 143 140 132 148 121

131 187 191 180 197 150

143 210 218 212 226 166

136 106 202 200 215 160

115 157 1585 157 174 137

B5 108 107 108 124 106

B0 7166 B9 82 76

M3 46 41 44 54 G4

ba 28 24 29 35 37

b1 20 16 73 37 29

18 12 955 13 17 23

b2 38 65 B6 52 33 Tdaz
P4 44 TFB 147 211 209 146 78 47 28

b6 47 B3 140 204 202 147 B2 49 29

b5 45 77 120 16T 166 127 77 47 27

b4 42 86 102 126 126 102 67 45 27
T | : | - 0.00
0.00 410 .10 1265 m

Nt all calculated values could be displayed.

Position of surface in extemal scene:
Marked point (24.149 m, 43.200 m, 0.000 m)

Grid: 128 x 128 Points

E,, [

Client Control Building Surround

Surrounding Area

Emin

1]
3.83

15

EI'I'E

 [0x]

233
146

Walues in Lux, Scale 1: 180

ud
0.044

0.295
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9. Transformer and HV Bays

9.1. TRANSFORMER AND HV BAYS — ISOLINES
Client Compound | Transformerand HV Bay / Isolines (E)
T o170 H ! Tz231m
g0 [ 189 g 120 /g 180 12 120 L 240,]_1;20}
120 24© i f o~ 120 N T
180 180 '240 [qzp 120490 =
T ~ E
N 120,180} 60— ~J Trass
™~ L
R {" '1 50 16.14
T L i I
[ {240 } 180 % ke
54 12.74
e T1124
120120 Il
126 180 024
J 150 240 ! mﬂ (24 120 C‘W
120 &240 120 50 24-:} 120 180_]
=-.180 180 120-—12':!
120 120 357
120~ 120 1200 120
; : : . . ) ) 000
0.00 375 618 10,25 1435 16.78 20,85 2515 3317 m
Values inLux, Scale 1: 238
Position of surface in extemal scene:
M arked point. (46.100 m, 46111 m, 0.000 m)
Grid: 128 x 128 Points
EE‘; [lx] I'I'III1 [Ix] EI'I'EX [lxl UU EI'I'III'I lll EITEX
Transgormerand HV Bay 100 8.65 288 0.086 0.030
Surrounding Area a0 13 234 0.146 0.056
TEMPLATE USED: . . . . M . .
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9.2. TRANSFORMER AND HV BAYS — VALUE CHART

Client Compound / Transformer and HV Bay / Value Chart (E)

130 196 191 133 129 175 184 103 Tzz31m
2 72, 18 ' oi M8 23 o0 a1 30
I 241 233 144 223 124 73 .. 125 186 T20.44

124 297 210 127 218 218 111 61 107
26 44 1115 67 ;3

76 156 50 1884
19 28 81 40

13 B4 23
1w, 4T 3 l Ti16.14

50 B2 160 253 .
w23, R, 35 i
2430 45 74 1me 20 37 43 85 155 258 1z s
5 27 28 12 T12.74
15 15 12 26 1124
24 16 13 30 44 B5 96 110 ’
27 33 34 35 50 75 120 164 T a4
29 37 59 B84 133 180 40 58 93 141 192 37 52 B3 141 220
34 42 &1 B7 146 237 45 59 96 154 242 40 57 BF 147 230
3T 45 B3 B8 145 235 48 62 95 153 238 41 60 82 127 177
43 53 69 BR 128 181 56 68 95 137 185 s1 64 BO 103 117
51 84 77 8BS 104 127 116 82 B2 96 119 129 106 59 V5 &84 85 T4 3452
63 86 97 B9 80 92 88 T4 98 107 108 98 83 72 @1 94 79 56
gf? 124 132 102 81 70 75 93 134 137 110 82 72 90 125 126 89 51 1
L 1 1 1 1 1 1 1 d U'UU
0.00 375 B18 10.25 1435 1676 20.85 2515 3317 m
Mot all calculated values could be displayed.
P osition of surface in extemal scene:
M arked point. (46.100 m, 46.111 m, 0.000 m)
Grid: 128 x 128 Points
E,, [] E i [X] E e [X] uo

Transformerand HV Bay 100 8.65 288 0.086
Surrounding Area a0 13 234 0.146
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10. Compound Entrance / Service Road

10.1. COMPOUND ENTRANCE / SERVICE ROAD - ISOLINES

Client Compound / Compound Entrance/ Service Road / Isolines (E)

Terszm
100-100
12438
To2258
| \ / 100(U 2053
1o S0 50 103 150 /100 (
10[] 100 50
Tiass
| AR
984
[ 1 3 } i 1 1 ‘-D'OD
0.00 737 1068 1676 2053 2587 5416 'm
Values in Lux, Scale 1: 388
Position of surface in extemal scene: r’—‘
M arked point: (50.646 m, 69.914 m, 0.000 m) /N
Grd: 128 x 128 Points
Ea\: K] Emin [ix] Ernsx [lx] ug En'|in ! Emsx
Compound Enfrance /| Service Road 61 14 254 0.233 0.056
Surrounding Area a1 " 294 0.139 0.039
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10.2. COMPOUND ENTRANCE / SERVICE ROAD — VALUE CHART

Client Compound /| Compound Entrance / Service Road / Value Chart (E)

Tzrasem
Tz2438
T2256
2 65 457 206 117 51 40 43 &5 152 213 77 32| Tz2083
17 20 25 27 35 ° :
B 25 4 0 122147 08 56 46 48 68 123 148 31
9 22 B 2 oy S 51 B0 102 87 66 56 57 70 98 113 &6 30
2r 30 &7 33 66 00 103 B1 77 79 73 100 140 74 29
35 47 42 T4asg
T1s2
9.94
I 1 I i i 1 1 ‘-D'OD
0.00 737 1065 1676 2053 2587 5416 m
Mot all calculated values could be displayed.
F osition of surface in extemal scene: ‘r———‘
Marked point: (50 646 m, 69.914 m, 0.000 m) 4 !
Grd: 128 x 128 Points
Eg, [ E min [1X]
Compound Enfrance /| Service Road 61 14
Surrounding Area a1 1

Values in Lwx, Scale 1: 388

me“}(] uo Ernin"lEmsx
254 0.233 0.056
294 0.139 0.039
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11. MV Chambers

11.1 MV CHAMBERS- ISOLINES

Client Compound / MV Chambers / Isolines (E)

/ 100_.150 100 50 1 [9.18 m
\ 100
0 ) 100 50 mn ‘]|I 50
{ 100@2{’0 160 J mu 200 °
B 100 140
. / 50
50

150 100 50
1001007 100 100

) /
b”*-—-50//i100"100 (50

. T 000
0.00 34.02 m
Position of surface in extemal scene:
Marked point (45.318 m, 78.339 m, 0.000 m)
Grd: 128 x 64 Points
E,, [1x] E min [x] E e [%]
MV Chambers 83 17 229
Surrounding Area ar 21 255

TEMPLATE USED:
QAP 14 QWI 08-D-01 REV 01

ud
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11.2. MV CHAMBERS — VALUE CHART

Client Com pound / MV Chambers / Value Chart (E)

66 124 163 116
92 172 226 162
a7 168 211 160
89 130 153 126
74 96 106 92
62 73 81 74
58 TS5 94 90

61
a0
B9
B0
66
58
71

2 97 143 145 100

30
42
49

46
44
48

21
a0
15
28
a8
a7
a9
44

28
35
42
44
42
3
38
38

48
65
4
89
58
48
4z
38

103 158 136 73 36

145 221 191
145 207 184
114 150 136
85 103 87
63 72 B9
49 54 53
41 44 45

103
108
kel
T3
58
ol
47

a0
a7
56
52
46
49
58

25 33 64 125161 109
35 46 88 174 222 151
47 53 94 167 204 148
44 53 84 128 145 112
43 48 &7 51 98 B0
43 48 59 68 6% 57
58 77 83 72 58 48
87 134 143 100 63 41

50 [9.18m

T 000

Mot all calculated values could be displayed.

Position of surface in extemal scene:
M arked point: (45.318 m, 78.339 m, 0.000 m)

Grid: 128 x 64 Points

MV Chambers

Surrounding Area

TEMPLATE USED:

QAP 14 QWI 08-D-01 REV 01

E,, [i]

83
a7

34.02 m

E rin 1] E g ]

21 255

ug
0.204

0.241
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Values in Lux, Scale 1: 244

min max
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0.082




