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company (the "Group") assumes any responsibility whether in contract, tort including without limitation
negligence, or otherwise howsoever, to third parties (being persons other than the Customer), and no
company in the Group other than DNV GL shall be liable for any loss or damage whatsoever suffered by
virtue of any act, omission or default (whether arising by negligence or otherwise) by DNV GL, the Group
or any of its or their servants, subcontractors or agents. This document must be read in its entirety and is
subject to any assumptions and qualifications expressed therein as well as in any other relevant
communications in connection with it. This document may contain detailed technical data which is intended
for use only by persons possessing requisite expertise in its subject matter.

2. This document is protected by copyright and may only be reproduced and circulated in accordance with the
Document Classification and associated conditions stipulated or referred to in this document and/or in
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offering memorandum, prospectus or stock exchange listing, circular or announcement without the express
and prior written consent of DNV GL. A Document Classification permitting the Customer to redistribute
this document shall not thereby imply that DNV GL has any liability to any recipient other than the
Customer.

3. This document has been produced from information relating to dates and periods referred to in this
document. This document does not imply that any information is not subject to change. Except and to the
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its services, DNV GL shall not be responsible in any way in connection with erroneous information or data
provided to it by the Customer or any third party, or for the effects of any such erroneous information or
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1 PREAMBLE

Nation Rise Wind Farm Limited Partnership (the “Proponent”) is proposing to develop the Nation Rise
Wind Farm (the “Project™) which is subject to Ontario Regulation (O. Reg.) 359/09 (Renewable Energy
Approvals (REA) [1] under Part V.0.1 of the Ontario Environmental Protection Act (EPA)), as amended.
The Proponent was awarded a contract for this Project in March 2016 from the Independent Electricity
System Operator (IESO) under the Large Renewable Procurement (LRP), and has received its
Renewable Energy Approval (REA) [0871-AV3TFM] from the Ontario Ministry of the Environment,
Conservation and Parks (MECP, formerly the Ontario Ministry of the Environment and Climate Change)
on 4 May 2018 [2]. The Project will be owned and operated by Nation Rise Wind Farm Limited
Partnership, an indirectly owned of EDP Renewables Canada Ltd.

This Specifications Report, Wind Facility (SR) has been prepared in accordance with Table 1 of O. Reg
359/09 and the Technical Guide to Renewable Energy Approvals, Chapter 9: Additional reports that
may be required as part of an REA application, Section 13 Specifications Report Wind Facility (Not
Class 2) [3]. Table 1-1 below presents the corresponding sections for each SR requirement.

Table 1-1: Specification Report Requirement and Corresponding Sections

Requirement Section

Provide specifications of each wind turbine, including make, model, name plate 2 and 3
capacity, hub height above grade, rotational speeds and acoustic emission data,
including the sound power level and frequency spectrum, in terms of octave —band
sound power levels.
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2 TECHNICAL SPECIFICATIONS

This Project, with a total nameplate capacity of approximately 100 megawatts (MW), is considered to
be a Class 4 wind facility. A total of 33 wind turbine locations have been permitted and the Proponent
is currently evaluating different wind turbine technologies for the Project. The technology currently
being considered is the Enercon E138 NR2 turbine with a capacity of 3.44 MW. This E138 model was
customized for the Project with the intention of meeting the acoustically equivalent requirements of the
REA (Condition A9).

The turbine rotor and nacelle will be placed on a tower with a hub-height of 131 m in height consisting
of up to seven steel sections. The maximum sound power level of the proposed turbine is 104.3 dBA. A
summary of technical specifications is provided below in Table 2-1.

Table 2-1: Summary of Turbine Technical Specifications

Enercon E138 EP3 with
Operating Mode NR2 s

Model

Steel tower or a hybrid tower
Design made of precast concrete
segments and a steel section

Rated Power 3.44 MW
Hub height 131 m
Rotor diameter 138.6 m
Number of blades 3

Blade modifications

Trailing Edge Serrations (TES)

Rotational Speed (rpm) 5to0 10.6
Cut-in wind speed 2.5 m/s
Cut-out wind speed 25 m/s
Nominal wind speed 14.5 m/s
Maximum sound power level 104.3 dBA

Additional technical information for this Enercon E138 EP3 model (mode OM NR2 s) with Trailing Edge
Serrations is presented in Appendix A of this report. Moreover, an updated Wind Turbine Specifications
Checklist is included in Appendix B.
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3 ACOUSTIC EMISSIONS DATA

Broadband and octave-band sound power levels for all relevant noise operation modes of the Enercon
E138 EP3 3.44 MW wind turbine (in operational mode OM NR2s) were provided by the manufacturer as
shown in Appendix A.

The octave band sound power levels used in the updated noise model are those stated for each octave
band centre frequency in Table 3-1. These are all less than or equal to those used in the Noise Impact
Assessment (NIA) at all frequencies [4].
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Table 3-1: Enercon E138 3.44 MW (mode OM NR2s) wind turbine acoustic emission summary

Make and |Enercon E138 3.44 MW (mode OMNR2s)
Model:
Electrical |3440 kwW
Rating:
Hub 131
Height
(m):
Octave Band Sound Power Level (dB)
Manufacturer’s Emission Levels at bin centre wind speeds at hub height A) ®) (A+B)
- Manufacturer’s Positive Maximum
Wind Worst-Case Overall Sound
Speeds at Spectrum Adjustment*| Power
hub 50 | 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 | 105 | 11.0 | 115 | 12.0 | 125 | 13.0 | 135 | 140 | 145 | 150 (dB) (dB) Level
height (dB)
(m/s)
Frequency
(Hz)
31.5 68.9 | 70.6 | 72.0 73.3 74.2 74.3 74.6 74.8 74.9 75.1 75.4 75.5 75.6 75.6 75.5 75.4 75.3 75.2 75.2 75.2 75.1 75.6 0 75.6
63 79.8 | 81.6 | 83.2 84.7 85.7 85.9 86.2 86.4 86.5 86.8 87.0 87.2 87.2 87.2 87.2 87.1 87.0 86.9 86.8 86.8 86.8 87.2 0 87.2
125 85.4 | 87.3 | 89.0 90.5 91.6 91.8 92.2 92.4 92.6 92.8 93.0 93.2 93.2 93.1 93.1 92.9 92.7 92.6 92.5 92.5 92.4 93.2 0 93.2
250 88.5 | 90.5 | 92.1 93.7 94.8 95.1 95.4 95.6 95.8 96.0 96.2 96.4 96.3 96.1 96.0 95.8 95.6 95.5 95.4 95.3 95.2 96.3 0.1 96.4
500 90.3 | 92.4 | 94.2 95.9 97.2 97.4 97.7 97.9 98.1 98.3 98.5 98.8 98.7 98.6 98.5 98.3 98.2 98.0 98.0 98.0 98.0 98.7 0.1 98.8
1,000 89.8 | 92.0 | 93.9 95.7 96.9 97.1 97.4 97.5 97.8 98.0 98.2 98.6 98.7 98.8 98.9 98.9 99.0 99.0 99.1 99.2 99.3 98.7 0 98.7
2,000 87.3 (89.5| 91.4 93.2 94.5 94.6 94.9 95.0 95.2 95.5 95.7 96.2 96.5 96.6 96.8 97.2 97.6 97.6 97.7 97.8 97.7 96.5 0 96.5
4,000 78.5 | 80.7 | 82.7 84.5 85.8 85.9 86.1 86.2 86.3 86.6 87.0 87.6 88.1 88.4 88.7 89.0 88.8 88.6 88.5 88.3 88.2 88.1 0 88.1
8,000 57.2 | 59.7 | 61.8 63.8 65.1 65.2 65.4 65.5 65.6 66.0 66.4 67.1 67.5 67.6 67.5 66.9 66.6 66.2 66.0 65.8 65.7 67.5 0 67.5
Overall
A-weighted | 95.8 | 97.9 | 99.7 | 101.4 | 102.6 | 102.8 | 103.1 | 103.3 | 103.5 | 103.7 | 103.9 | 104.2 | 104.3 | 104.3 | 104.3 | 104.3 | 104.3 | 104.3 | 104.3 | 104.3 | 104.3 104.3 0] 104.3
(dBA)
The spectrum corresponding to 11.0 m/s is the worst-case spectrum according to the definition in the 2016 Ontario Noise Guidelines.
For additional conservatism, a 0.1 dB positive adjustment has been added to the 250 Hz and 500 Hz frequencies, which represent the 10.5 m/s wind speed bin.
It can be noted that all three variants of the NR2 s model (3.5 MW, 3.45 MW and 3.44 MW) with TES have identical acoustic specifications according to [6].
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3.1 Tonal audibility

Enercon states in a guarantee letter dated 15 May 2019 , that the typical tonal audibility for the E138
EP3 NR2s wind turbine generators has not exceeded 3 dBA as determined in accordance with the
methods described in standard IEC 61400-11, Ed.3, 2012 [5]. This letter is shown in Appendix A.

The acoustic emissions data and technical specifications (including power curve) for the Enercon E138
EP3 3.44 MW (OM NR2s) are presented in Appendix A.
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APPENDIX A — ENERCON E138 EP3 NR2 S SPECIFICATIONS

This appendix contains the following supporting documentation for the Enercon E138 EP3 NR2 s 3.44 MW
turbine model:

1. General specifications and power curve
2. Calculated one-third octave band sound power levels provided by Enercon

3. Enercon Guarantee letter
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Data Sheet

Operating Modes E-138 EP3 / 3500 kW with TES (Nation Rise)

¥ ENERCON

gl EHEROE FON THE WORALD

6

6.1

Operating mode NR2 s 3440 kW

Calculated power, cp and ct values — operating mode NR2 s 3440 kW
Tab. 24: Calculated power, ¢, and ¢, values for E-138 EP3 / 3500 KW - operating mode

NR2 5 3440 kW

Wind speed vinm/s Power P in kW

0.00
0.50
1.00
1.50
200
250
3.00
3.50
4.00
450
5.00
550
6.00
6.50
7.00
750
8.00
850
9.00
9.50
10.00
10.50
11.00
11.50
12.00
12.50
13.00
13.50
14.00

262

524

702

912

1158
1429
1726
2034
2337
2617
2858
3051
3195

3359
3397
3419
3431

3439

c, value
0.00
0.00
0.00
0.00
011
023
0.33
0.39
043
045
045
0.46
0.46
0.46
045
0.44
043
041
0.39
0.36
033
0.30
027
024
021
014
017
015
0.14

c, value

0.00
0.00
0.00
0.00
0.75
1.02
1.00
094
091
0.89
0.a7
0.86
0.85
082
0.80
0.76
073
068
063
057
052
0.46
041
0.36
032
028
025
022
0.19

30 of 38
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¥ ENERCON
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Data Sheet

Operating Modes E-138 EP3 7 3500 kW with TES (Nation Rise)

Wind speed vin m's Power P in kW

14.50
15.00
15.50
16.00
16.50
17.00
17.50
18.00
18.50
19.00
19.50
20.00
20.50
21.00
21.50
22.00
2250
23.00
23.50
24.00
24.50
25.00

3440
3440
3440

3438
3427
3405
3367
3305
3214
3091
2034
2746
2530
2304
1858

c, value
0.12
0.11
0.10
0.09
0.08
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.01

c, value
0.17
0.16
0.14
0.13
0.12
011
0.10
0.09
0.08
0.08
0.07
0.07
0.06
0.06
0.05
0.05
0.05
0.04
0.04
0.03
0.03
0.02

DOT78163-1 /DA

31 of 39
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- Data Sheet
W ENERCON Operating Modes E-138 EP3 / 3500 kW with TES (Nation Rise)

6.2 Calculated sound power levels — operating mode NR2 s 3440 kW

In mode MR2 5 3440 KW the wind energy converter operates with reduced power. The
highest expected sound power level is 1043 dB(A) in the nominal power range. Once
nominal power has been achieved, a steady level is guaranteed.

Tab. 25; Technical specifications

Parameter Value Unit
MNominal power (P ) 3440 kW
Mominal wind speed 14.5 mi's
Minimum operating speed 50 rpim
Speed setpoint 10.6 rpm

The following sound power levels apply, taking into account the specified uncertainties in

ch.3,p 9

Tab. 26: Calculated sound power level in dB(A), based on standardised wind speed v, ata
height of 10 m

Wind speed (v,) ata Sound power level in dB(A)

height of 10 m HH 131 m

3 mis 932

3.5mis 96.6

4 mfs 995

4.5ms 101.8

5mis 102.8

55mis 103.2

6 mfs 103.5

6.5 m's 103.8

7 mis 104.1

7.5mfs 104.3

8mfs 104.3

B85mis 104.3

9 mis 104.3

95 mis 104.3

10 mis 104.3

10.5m/'s 104.3

11 mis 104.3

11.5m/'s 104.3

12 mis 104.3

DO778163-1/ DA 33 of 39
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Data Sheet

Operating Modes E-138 EP3 / 3500 kW with TES (Mation Rise) E E,H!E,ﬁﬁgﬂ
Wind speed (v,) ata Sound power level in dB{A)
height of 10 m HH 131 m
90%F, 1043

Tab. 27: Calculated sound power level in dB(A), based on wind speed at hub height

Wind speed at hub height (v,
5m/s
5.5 mfs
& m/s
6.5 mfs
7 m/s
7.5 mlis
8 m/s
8.5 m's
9 mfs
9.5m's
10 mfs
10.5 m/s
11 mfs
11.5 m/s
12mis
12.5 mis
13 m/s
13.5 m/s
14 m/s
14.5 m/s
15 mfs

Sound power level in dB({A)
958
ara
997
1014
102.6
102.8
1031
103.3
103.5
103.7
103.9
104.2
104.3
104.3
104.3
104.3
104.3
104.3
104.3
104.3
104.3

4 of 39

DO778163-1/ DA
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Data Sheet
7] ENEHCON Operating Modes E-138 EP3 / 3500 kW with TES (MNation Rise)

el ENENGY MO THE WORLD

6.3 One-third octave band level at HH

In the following tables, the values at which the maximum sound power level is reached for
the first time are displayed in italics.

Tab. 28: One-third octave band level in dB(A), based on wind speed v, at hub height
One-third octave v, in m/s

mmﬁ:mw 5 55 6 65 7 75 8 85 9 95 10
in Hz

20 516 531 H543 554 562 563 5H566 H67 H6B 571 573
25 676 591 604 616 624 625 628 629 631 633 6356
315 628 644 657 670 679 680 683 685 G686 688 690
40 673 690 704 V1.7 727 728 731 733 734 736 739
50 11 729 744 758 768 770 773 7r4 77r6 778 780
63 45 763 778 793 803 805 808 810 811 814 816
80 73 792 B08 823 833 835 838 840 842 B44 846
100 794 813 830 B45 856 858 861 863 B6LH 867 86.9
125 807 826 842 B58 869 871 874 876 B78 830 832
160 816 835 851 B67 878 830 834 886 BAB AOO0 892
200 825 845 861 877 888 890 894 896 B98 900 902
250 837 857 873 889 900 903 906 908 910 N2 914
215 846 867 883 899 911 913 917 919 921 923 924
400 b4 874 891 908 920 922 925 928 930 932 933
500 857 878 B96 913 926 928 931 933 935 937 939
630 856 878 B97 914 927 929 932 934 936 938 940
800 853 875 893 911 924 926 929 930 933 935 937
1000 850 872 891 909 921 923 926 928 930 932 934
1250 848 870 B89 907 919 921 923 925 927 929 931
1600 841 863 882 900 912 914 917 918 920 923 9256
2000 825 847 BG6G6 884 897 898 901 902 904 907 909
2500 801 823 843 861 873 875 877 878 B8O 833 885
3150 769 791 811 829 842 843 845 846 B47 850 854
4000 24 747 767 785 798 798 800 801 B0OZ2 BOG 809
5000 662 686 706 725 738 739 741 741 742 746 T5.0
6300 &6F0 595 616 636 649 650 652 653 654 658 662
8000 434 459 480 501 515 516 518 519 521 525 528
10000 263 278 30 321 335 337 339 340 342 346 349

DO778163-1 /1 DA 35 of 39
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Data Sheet
Operating Modes E-138 EP3 / 3500 kW with TES (Nation Rise)

¥ ENERCON

Wl ENERDGY FON THE WORALD

Tab. 29: One-third octave band level in dB{A}, based on wind speed v,, at hub height

One-third octave v, Inm/s
ﬁﬁzw 105 11 115 12 125 13 135 14 145 15
20 573 574 574 574 513 572 571 571 570 570
25 636 637 637 636 635 635 634 633 633 633
315 601 692 602 692 691 690 680 688 688 688
40 740 741 741 740 730 738 737 737 737 736
50 782 783 782 782 781 780 779 779 778 718
63 g18 818 818 818 817 816 815 814 814 814
80 848 849 848 848 847 846 845 845 844 844
100 871 871 871 871 860 868 867 867 866 866
125 884 884 884 883 881 880 870 878 878 877
160 804 894 803 892 800 888 887 886 886 885
200 904 903 002 001 890 897 805 805 804 893
250 916 975 913 012 0910 908 907 906 905 904
315 06 925 923 922 920 918 916 916 914 914
400 935 934 932 931 929 927 925 925 924 923
500 941 9471 939 938 936 934 933 933 932 0932
630 043 943 043 042 041 040 930 030 930 0930
800 040 947 041 042 041 G471 041 041 G42 042
1000 038 040 040 041 041 042 043 044 O45 045
1250 036 938 030 040 041 043 044 O46 047 048
1600 9290 932 033 035 037 O41 042 044 O45 045
2000 914 917 919 921 925 929 930 931 931 931
2500 801 894 807 899 005 008 907 906 905 904
3150 850 864 867 870 875 874 872 871 869 868
4000 816 8271 825 827 828 825 822 820 819 817
5000 757 763 765 766 762 758 756 754 752 750
6300 669 673 674 673 667 664 660 658 656 655
8000 535 537 537 536 530 526 522 520 518 516
10000 355 357 357 355 340 344 340 337 335 333
36 of 30 D0778163-1 / DA
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5 ENERCON

Michael Weidemann

Executive Vice-President

Direct Line: (514) 363-7266

Email: Michael.Weidemann@enercon.de

May 15, 2019

Enercon Canada Inc.

T00 rue de la Gauchetiere, Suite 1200
Montreal, Quebec

H3B 5M2

Re: Tonal Audibility Level Warranty and Maximum Sound Power Level

Dear SirfMadam,

With respect to the Nation Rise wind farm project, ENERCON Canada Inc. warrants that the E-
138 EP3 E1 wind energy converter using the operating mode (OM) NR2, with a maximum rated
power level of 3.44 MW and a maximum sound power level of 104.3 dB(A) will have a tonal
audibility level of les< than or equal to 3 dB, when measured according to the methods
described in standard IEC 61400-11, Ed. 3, 2012

Kind ragards;i f

e
Michael Weidemann
Executive Vice-President
ENERCOM Cgnada Inc.

|
)

|

100, Do La Gauchelitne Smct West, Sule 1200, Montreal, Quetec HIB 5M2
Telephona: (314) J63-T26¢ - Feec [514) GHT-2532
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APPENDIX B — WIND TURBINE SPECIFICATIONS CHECKLIST

Specifications

Details

Wind Turbine Information

Manufacturer

Enercon GmbH

Model

E138 EP3 3500kW

Hub Height (m)

130.54 m

Operation Information

Speed regulation

Pitch Control — Pitch regulated with
variable speed

Rotational Speed per wind speed bin

At 6.0 m/s: 8.9 rpm

At 6.5 m/s: 9.5 rpm

At 7.0 m/s: 9.8 rpm

At 7.5 m/s: 9.9 rpm

At 8.0 m/s: 10.0 rpm

At 8.5 m/s: 10.1 rpm

At 9.0 m/s: 10.1 rpm

At 9.5 m/s: 10.2 rpm

At 10.0 m/s: 10.2 rpm

At 10.5 m/s: 10.4 rpm

At 11.0 m/s: 10.7 rpm

At 11.5 m/s: 10.7 rpm

At 12.0 m/s: 10.7 rpm

At 12.5 m/s: 10.7 rpm

At 13.0 m/s: 10.8 rpm

At 13.5 m/s: 10.8 rpm

At 14.0 m/s: 10.9 rpm

At 14.5 m/s: 11.0 rpm

Version Software for control of wind turbine

EP3-CS-02-a-01 / E-138 EP3 3500kW -
OMNR2s 3440kW Rev 0.0

Rotor Information

Type (Default is a 3 blade, horizontal, upwind turbine)

3 blade, horizontal, upwind turbine

Horizontal Distance from rotor centre to tower axis (m)

599 m

Diameter of Rotor (m)

138.25 m

Rotor Control Devices

Electrical pitch system

Blade Modifications

Trailing Edge Serrations
Vortex Generators

Blade Length (m) 66.89 m
Gearbox Information

Type Direct Drive
Manufacturer Not Applicable

Model Number

Not Applicable

DNV GL — Document No.: 10021027-CAMO-R-08, Issue: E, Status: Final
www.dnvgl.com

Page B-1



Generator Information

Manufacturer

Enercon GmbH

Model Number

E-138 EP3-GE-01

Nominal Power (MW)

3.44 MW

Sound Data for tested wind turbine

Mode OM NR2 s

At 6.0 m/s: 98.4 dBA
At 6.5 m/s: 99.7 dBA
At 7.0 m/s: 100.6 dBA
At 7.5 m/s: 101.5 dBA
At 8.0 m/s: 102.0 dBA
At 8.5 m/s: 102.2 dBA
At 9.0 m/s: 102.3 dBA
At 9.5 m/s: 102.4 dBA
At 10.0 m/s: 102.6 dBA

Overall sound power level IEC61400-11 test at hub height At 10.5 m/s- 103.0 dBA
At 11.0 m/s: 103.3 dBA
At 11.5 m/s: 103.3 dBA
At 12.0 m/s: 103.4 dBA
At 12.5 m/s: 103.6 dBA
At 13.0 m/s: 103.8 dBA
At 13.5 m/s: 103.9 dBA
At 14.0 m/s: 104.1 dBA
At 14.5 m/s: 104.2 dBA

Measurement Uncertainty (dB) Max 0.8 dB

Grid Terminal Frequency of Tester 50 Hz

Additional Specifications Details

Operating Information

Swept Area (m?) 15,011 m?

Rated Power Output (MW) 3.44 MW

Aerodynamic Brakes No

Cut-in Wind Speed (m/s) 2.5m/s

Cut-out Wind Speed (m/s) 25.0 m/s

Nominal Power Wind Speed (m/s) 14.5 m/s

Rotor Information

Aerodynamic Profile of Blade EC1

Sound Data for tested wind turbine

Maximum tonal audibility (dB) -2.5

Provide a Power Curve for each wind turbine proposed for the

Project

See Appendix A
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ABOUT DNV GL

Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to
advance the safety and sustainability of their business. We provide classification, technical assurance,
software and independent expert advisory services to the maritime, oil & gas and energy industries. We
also provide certification services to customers across a wide range of industries. Combining leading
technical and operational expertise, risk methodology and in-depth industry knowledge, we empower our
customers’ decisions and actions with trust and confidence. We continuously invest in research and
collaborative innovation to provide customers and society with operational and technological foresight.
Operating in more than 100 countries, our professionals are dedicated to helping customers make the world
safer, smarter and greener.
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