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DISCLAIMER

The following study/engineering report was prepared by Maskwa High Voltage utilizing industry-accepted
standards, practices, methodologies, and analysis tools. Data used in this analysis was acquired by
Maskwa High Voltage in many ways including through information requests from the client, from utilities
involved, through on-site discovery, from published existing facility information, from equipment
nameplates and manufacturer ratings, or from field testing and analysis. Maskwa High Voltage assumes
no responsibility for inaccuracies in data provided by others. This document shall be read as a whole, and
section or parts thereof shall not be read or relied upon as they may be out of context. The client
acknowledges the assumptions and conditions set out in this report.

CONFIDENTIALITY AND DISCLOSURE

The contents and attachments of this document in its entirety are considered confidential and only to be
used by the client within the scope of the project. It is understood between the client and Maskwa High
Voltage that the contents and attachments to this document shall not be used nor relied upon by any
third party for any other purposes without prior written consent from the authors. Maskwa High voltage
accepts no responsibility to the client or any third parties for losses, claim or damages incurred by a third
party from decisions or actions based on this report. Disclosure of the results of the study to municipal,
provincial, and federal regulatory agencies for the purposes of approving and energizing the facility is
permitted.

Page iii




P t t + Lighting Study DATE | 2025-09-02
O e n Ia PROJECT Skyview BESS Project REV 0A
Table of Contents
REVISION HISTOrY ....ccuuiiieiiiiiiiiiiiiiiiiiiiiiiieirre st rsas s reesrsas s rasssrassssassstenssssnssssassssasssssnsssenssssnsnss ii
DISCLAIMER.......cuiiiiiiitiitiiieiiiteiieetieetiasttasctaseenssessssserasersssssssesssesssasssnsssnsssnssssssasssasernssssssssssasssnsssns iii
CONFIDENTIALITY AND DISCLOSURE......ccccitiitiiniinieiniieaiieesiossinsctnsssssssssssssssssssserssessssssssssssssssasssnsssns iii
1 L ol o T =N 1
2 LT F=4 0 T8 1 =T o T 1
D A oY [T Yo Vo IR - o F= o RPNt 1
D A {81 AV O g =T - PPNt 1
D T W T o g {0 <P 2
3 ANAlYSiS ANA RESUILS .....ceeeiieeeciiiee et crrrece e s reeese s s s e ne s s s rensssssrensssssrensssssrennssssrensssssnennnes 3
4 L0 ol 11 o T PN 4
5 REFEIENCES ..cevveereiiiiiiiiirieiiiiiiiiirereasieistirrerssasssssissttetsssssssssssssneessssssssssssssnesssssssssssssssssnsnnsssssss 4
Appendix A: AGi32 StUAY OULPULS ........ciriieeiiiiiieecertenneereennneereennsseseensssessennsseseensssssssnsssssssnsssssesnsssssenns 5
Appendix B: Nemalux XR Luminaire Details .........cceriruieiiiieiiiiiiiiiriiccsscenccseenneeessennneesesanssssesanssssenns 6
Appendix C: Wall Pack WP-LED40 Details.........ccceeriimuieriemunierienncereemnnsereennseeseennssesesnsssssesasssssesnsssssenns 7

Appendix D: Lighting Layout Drawing SKY_BESS-E-DWG-05401-1-A

Page iv




Lighting Study DATE | 2025-09-02

+
POte nt I a PROJECT Skyview BESS Project REV 0A

This report presents illumination study results for a lighting design at the proposed Skyview substation
and battery energy storage (BESS) facility. The lighting at the Skyview BESS facility is to provide sufficient
and safe illumination levels for nighttime foot and vehicle movement within the substation and BESS yard,
and deliberate lighting of specific spaces including access gates, building proximity, and high voltage
switchgear.

To minimize light pollution, the lighting design does not attempt to give sufficient task lighting for all
apparatus. For specific work to be completed in the Skyview facility, portable lighting will generally be
needed. The illumination study was performed by Maskwa High Voltage (MHV) using AGi32 lighting design
software from Lighting Analysts Inc., a division of Revalize.

2 Design Criteria
2.1 Codes and Standards

Electrical substation and battery energy storage facility lighting have no codes or standards governing
acceptable levels of illumination. The lighting at the facility is to provide sufficient and safe illumination
levels for nighttime foot and vehicle movement within the substation and BESS yard, and deliberate
lighting of specific areas including access gates, building proximity, and high voltage switchgear. As a
result, the illumination requirements for the site have been determined based on common industry
practice and industry recommended values.

Skyview substation and BESS facility is a private industrial facility that is not accessible to the public. The
lighting requirements at this facility are for general illumination and access. This facility has remote
operation capability and nighttime access to this facility by authorized personnel is expected to be very
minimal. To minimize light pollution, most of the lights in the facility are operated by on/off switches in
the main control building with only access gate lights and lights at building entrances operated by
photocells, illuminated at night. This design ensures minimal light pollution from the facility.

2.2 Study Criteria

The primary design criteria for illumination of the substation, BESS site, and switching substation were
drawn from Illuminating Engineering Society (IES) [1], with additional guidance from Canadian Centre for
Occupational Health and Safety [2], and DarkSky International [3].

The following parameters were used in the lighting evaluation for the Skyview substation and BESS
facility. The basis was parking lot illumination according to IES RP-8-22 Table 17-2, which was judged to
provide the best fit among the lighting categories addressed in IES, although the application for lighting
is in this case primarily snow clearing.

Of important note, the intent is to have most Skyview substation, BESS yard, and switching substation
lights on locally and remotely operated switches that are normally off every night. An exception is lighting
for the gate areas and exterior building entrances; these would be on photocell sensor for site security /
access safety reasons.
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Other design criteria are as follows:
e (Calculation points placed at 5 x 5m spacings
o LLF coefficient 0.8
e Vertical illuminance levels for parking areas are NOT part of the design criteria, only horizontal.
This is due to the isolated, limited access nature of the site (no pedestrians) and the purpose of
lighting in the BESS yard and substation, which is largely for snow clearing and equipment
operation. Designing to vertical illuminance targets would likely result in an excessively lit site.

Table 1: Design illuminance levels for Skyview substation and BESS yard lighting per IES.

Horizontal
lllumination
Uses
Minimum Max/Min Ratio
(see Note 1) (see Note 2)
BESS & Sub Yards (IES
. 201 20
“Parking Area”) ux

Notes:
1. “Minimum” in this case is to be interpreted as “must exceed” for every calculation point.

2. Max/Min ratio is to be interpreted as “must not exceed”. In practice, the combination of the two
forces a significantly higher average level of illumination than the 2.0 lux minimum might suggest.

For reference, illuminance for familiar natural conditions are as follows.
Table 2: Natural lighting conditions for reference [4].

Condition Value (lux)
Full Daylight 10,800
Overcast Day 1,080

Twilight 10.8
Deep Twilight | 1.08
Full Moon 0.108

Overcast Night | 0.0001

2.3 Light Fixtures

For the Skyview substation and BESS site lighting design, two types of luminaires are selected — Nemalux
XR-20 LED luminaires will be installed for all outdoor yard lights and wall pack lights WP-LED40 will be
installed on the exterior of building entrances and at the staging area.

Details of the luminaries are as follows.

(1) .
‘.‘ogf\:’.‘ MAS KWA CONFIDENTIAL - The contents of this document shall not
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Nemalux XR20-40H-T3-GY-GN-AC (Refer to Appendix B for datasheet)
e |ESNA Type 3 wide distribution
o  Full cut-off
e 18,036 nominal lumens
e Color temperature 4000K
e CRI90
e 120-277 VAC supply
e 156 W consumption
e Grey enclosure

WP-LED40-B-VK-BRZ-DIM-PC (Refer to Appendix C for datasheet)

e 5,712 nominal lumens

e Color temperature 4000K
e CRI>80

e 120-277 VAC supply

e 41 W consumption

e Bronze enclosure

If required, lights can be provided with hoods/shields, however we do not believe this is required since
the lights are intended to be off normally every night. Additionally, the site is located well below grade in
a gravel pit, with minimal light pollution beyond the pit anticipated.

3 Analysis and Results

The lighting layout was designed based on the Skyview substation and BESS yard layouts and elevation
drawings to provide the best possible illuminations levels for the required areas that meets the criteria
outlined in Section 2.2. Lights are installed on standalone light poles or on other structures such as
lightning masts, equipment supports, and similar. Refer to drawing SKY_BESS-E-DWG-05401-1-A in
Appendix D showing the lighting layout.

The fixtures in the facility are either pole or equipment mounted, and their heights are set at 9m or below.
Wall pack lights are to be mounted on buildings above or near entrances.

The following Table displays the minimum and maximum lighting levels calculated by AGi32 for the
location; additional information can be found in Appendix A of this report.

Table 3: Skyview calculated illuminance values for site lighting.

., Min Horizontal Max/Min
Location . .
Illuminance (lux) Ratio
Design criteria for 20 20
yards
BESS 2.9 19.4
SUB 5.8 11.6
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Note: the study was completed with all luminaires in the facility (substations and BESS yard) turned on,
which may not be the case in most instances as majority of the lights in the BESS yard and the substation
yard are on locally and remotely operated switches that are normally off every night. When required,
personnel would likely access one or the other yard at nighttime but rarely have the need to access both
and illuminate the entire facility.

4 Conclusion

A lighting design was completed by Maskwa High Voltage using AGi32 software with IES guidelines as
design criteria.

Lighting within the substations and BESS yards provides for parking lot illumination levels with calculated
minimums and max/min ratios within IES guidelines. Vertical illuminance is not evaluated.

Equipment maintenance and/or construction activities at the facility will require additional portable
lighting and this is understood and acknowledged by the facility owner.

[1] Hluminating Engineering Society, "ANSI/IES RP-8-22 Recommended Practice: Lighting Roadway and
Parking Facilities," llluminating Engineering Society, New York, NY, 2023.

[2] Canadian Centre for Occupational Health and Safety, "Lighting Ergonomics - Survey and Solutions,"
Government of Canada, 10 February 2024. [Online]. Available:

https://www.ccohs.ca/oshanswers/ergonomics/lighting/lighting_survey.html. [Accessed 28 May
2024].

[3] DarkSky International, "Advancing responsible outdoor lighting," DarkSky International, 2024.
[Online]. Available: https://darksky.org/what-we-do/advancing-responsible-outdoor-lighting/.
[Accessed 28 May 2024].

[4] T&M World, "Lux Illuminance Chart | Light Levels In Indoor,Outdoor," T&M World, 2016. [Online].
Available: https://www.test-and-measurement-world.com/Terminology/Lux-or-llluminance-light-
levels-Indoor-and-Outdoor-Chart.html. [Accessed 29 May 2024].
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Appendix A: AGi32 Study Outputs
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Luminaire Schedule
Symbol Oty Label Tag LLF Luminaire| Luminaire
Lumens Watts
{:] 10 WP-LED40-B-VK-BRZ-DIM-PC WP-LED40 0.800| 5584 39.3
(| 67 XR20-40H-T3-GY-GN-AC XR20 0.800] 19206 157.8
Luminaire Location Summary
Insertion Point
LumNo | Label X Y Z Orient Tilt
226 XR20-40H-T3-GY-GN-AC 193.2 -107.4 9 180 0
227 XR20-40H-T3-GY-GN-AC 208.5 -115.6 9 270 45
228 XR20-40H-T3-GY-GN-AC 225.1 -115.3 9 232.252 | 45
229 XR20-40H-T3-GY-GN-AC 252 -115.4 9 90 0
230 XR20-40H-T3-GY-GN-AC 285.1 -115 9 48.675 0
231 XR20-40H-T3-GY-GN-AC 285.2 -115.7 8 269.228] 45
232 XR20-40H-T3-GY-GN-AC 208.7 -144.5 9 270 45
233 XR20-40H-T3-GY-GN-AC 284.9 -130.8 9 268.961| 0
234 XR20-40H-T3-GY-GN-AC 225.1 -144.3 9 90.872 0
235 XR20-40H-T3-GY-GN-AC 224.8 -144.8 9 226.443] 45
236 XR20-40H-T3-GY-GN-AC 285.1 -144.6 8 270 45
237 XR20-40H-T3-GY-GN-AC 251.8 -144.3 9 37.823 0
238 XR20-40H-T3-GY-GN-AC 284.9 -159.3 9 270 0
239 XR20-40H-T3-GY-GN-AC 208.7 -173.4 9 270 45
240 XR20-40H-T3-GY-GN-AC 225 -173.6 9 225 45
241 XR20-40H-T3-GY-GN-AC 225.4 -172.8 9 92.13 0
242 XR20-40H-T3-GY-GN-AC 248.8 -173.8 1 270.646| 45
243 XR20-40H-T3-GY-GN-AC 249.5 -172.6 9 42.265 0
244 XR20-40H-T3-GY-GN-AC 284.9 -173.4 8 269.54 45
245 XR20-40H-T3-GY-GN-AC 284.9 -188.6 9 270 0
247 XR20-40H-T3-GY-GN-AC 208.6 -202.4 9 271.105] 45
248 XR20-40H-T3-GY-GN-AC 225.2 -202.5 9 218.417| 45
249 XR20-40H-T3-GY-GN-AC 225.1 -201.5 9 89.155 0
250 XR20-40H-T3-GY-GN-AC 248.8 -202.3 1 269.29 45
251 XR20-40H-T3-GY-GN-AC 208.5 -231.6 9 270.973] 45
252 XR20-40H-T3-GY-GN-AC 224.7 -232 9 225.746] 45
253 XR20-40H-T3-GY-GN-AC 225.3 -230.3 9 90.857 0
254 XR20-40H-T3-GY-GN-AC 248.6 -231.3 1 270 45
255 XR20-40H-T3-GY-GN-AC 264.7 -231.2 9 0 0
256 XR20-40H-T3-GY-GN-AC 296.4 -251.3 9 130.867| 0
257 XR20-40H-T3-GY-GN-AC 1.1 -0.9 9 311.393| 0
258 XR20-40H-T3-GY-GN-AC 0.9 -35.3 9 358.831| 0
259 XR20-40H-T3-GY-GN-AC 46.1 -40 9 90.821 0
260 XR20-40H-T3-GY-GN-AC 106.8 -27.6 9 270.604] 0
261 XR20-40H-T3-GY-GN-AC 152.9 -39.2 9 90 0
262 XR20-40H-T3-GY-GN-AC 178.8 -0.9 9 270 0
263 XR20-40H-T3-GY-GN-AC 217.4 -39.5 9 90 0
264 XR20-40H-T3-GY-GN-AC 254.2 -27.4 9 270.671] 0
265 XR20-40H-T3-GY-GN-AC 286.3 -39.2 9 90.727 0
266 XR20-40H-T3-GY-GN-AC 314.4 -1.1 9 222.467] 0
267 XR20-40H-T3-GY-GN-AC 0.8 -87.9 9 0 0
268 XR20-40H-T3-GY-GN-AC 29.1 -88.1 9 270 0
269 XR20-40H-T3-GY-GN-AC 61.1 -101.3 9 90.746 0
270 XR20-40H-T3-GY-GN-AC 106.8 -88.2 9 270.761] 0
271 XR20-40H-T3-GY-GN-AC 153.1 -100.8 9 90.782 0
272 XR20-40H-T3-GY-GN-AC 203.9 -87.9 9 270 0
273 XR20-40H-T3-GY-GN-AC 261.7 -88.3 9 270 0
274 XR20-40H-T3-GY-GN-AC 313.4 -104.8 9 122.708| 0
275 XR20-40H-T3-GY-GN-AC 1.1 -150 9 0 0
276 XR20-40H-T3-GY-GN-AC 28.9 -150 9 270 0
277 XR20-40H-T3-GY-GN-AC 61 -163.1 9 91.057 0
278 XR20-40H-T3-GY-GN-AC 106.8 -150 9 270.87 0
279 XR20-40H-T3-GY-GN-AC 153.1 -163.3 9 90 0
280 XR20-40H-T3-GY-GN-AC 190.8 -145.1 9 180 0
281 XR20-40H-T3-GY-GN-AC 191.3 -181 9 179.492| 0
282 XR20-40H-T3-GY-GN-AC 1 -211.6 9 0 0
283 XR20-40H-T3-GY-GN-AC 29.1 -211.8 9 270 0
284 XR20-40H-T3-GY-GN-AC 60.8 -224.9 9 90 0
285 XR20-40H-T3-GY-GN-AC 106.8 -212 9 270 0
286 XR20-40H-T3-GY-GN-AC 153.1 -225.1 9 90 0
287 XR20-40H-T3-GY-GN-AC 190.9 -216.9 9 178.509| 0
288 XR20-40H-T3-GY-GN-AC 1.1 -251.2 9 52.507 0
289 XR20-40H-T3-GY-GN-AC 190.9 -251.1 9 132.881| 0
290 XR20-40H-T3-GY-GN-AC 192.2 -251.2 9 60.801 0
291 XR20-40H-T3-GY-GN-AC 169.6 -60.5 9 358.859| 0
292 XR20-40H-T3-GY-GN-AC 303.4 -67.5 9 0 0
293 XR20-40H-T3-GY-GN-AC 297.1 -217.9 9 180 0
294 WP-LED40-B-VK-BRZ-DIM-PC 195.1 -110.3 3 268.976| 0
295 WP-LED40-B-VK-BRZ-DIM-PC 195 -128.8 3 90 0
296 WP-LED40-B-VK-BRZ-DIM-PC 197.4 -198.2 3 269.087| 0
297 WP-LED40-B-VK-BRZ-DIM-PC 195 -216.8 3 91.15 0
298 WP-LED40-B-VK-BRZ-DIM-PC 187.9 -241.2 3 359.528| 0
299 WP-LED40-B-VK-BRZ-DIM-PC 188.5 -157.9 3 0 0
300 WP-LED40-B-VK-BRZ-DIM-PC 188.4 -173.1 3 359.415| 0
301 WP-LED40-B-VK-BRZ-DIM-PC 188.7 -188.4 3 0.246 0
302 WP-LED40-B-VK-BRZ-DIM-PC 188.7 -203.8 3 0.449 0
303 WP-LED40-B-VK-BRZ-DIM-PC 177 -248.7 3 270 0
Calculation Summary
Label CalcType Units Avg Max Min Avg/Min| Max/Min
BESS Illuminance 18.2 56.2 2.9 N.A. 19.4
SwitchSub Illuminance 23.0 67.4 5.8 N.A. 11.6
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Appendix B: Nemalux XR Luminaire Details
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Appendix C: Wall Pack WP-LED40 Details
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Appendix D: Lighting Layout Drawing SKY_BESS-E-DWG-05401-1-A
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