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Abstract

This project report details the development of k& AC / 270kW DC rooftop solar photovoltaic (PV)
system on Kinghaven farm in King City, ON. Thejpat involves active engagement with the Ontario
Feed-in Tariff Program. The Feed-in Tariff Progre@eks to encourage the development of renewable
energy in Ontario by offering 20 year contractsdeneration electricity from renewable resourcEsis
report details the project steps involved in depilg such a project. It covers both the regulatory
requirements associated with interconnecting wigh@ntario electrical grid, and the steps involied
procuring and developing the solar PV system its€lie report finishes with conclusions and reftatt
about the development process and lessons ledrrmdyhout its execution.



Foreword

| entered the Master of Environmental Studies mogat York University’s Faculty of Environmental
Studies with the intention of studying ways thasibass, law, and environmental values could intécac
foster a positive attitude toward the protectiod egstoration of the natural environment. Thiggub
report represents the culmination of my studiethat regard. During my first year of study in &S
program it became clear to me that renewable engagythe area of study in which my greatest interes
would fall. Energy, being one of the largest irtdes in the world, represents one of the greatest
opportunities for the advancement of principlesudtainability within society today. In followirvgith

the other two principle focuses of my Plan of Studyusiness and law — the development of energy
infrastructure is primarily the interplay of legsibn, regulation, and big business.

Feed-in Tariffs represent an interesting sub-senefgy resource development that breaks awaytiiem
older model of centralized generation using corieeal resources — such as coal, gas, and nuclaad —
moves in the direction of a distributed generatiwdel focusing on the inclusion of renewable resesir
— such as wind, solar PV, biomass, biogas, andohyBeed-in Tariffs also facilitate the particijpatiof
smaller groups of community and aboriginal devetefd energy resources that the traditional moéel o
capital intensive centralized generation had exadud the past. By incentivizing participationtbé
private sector in energy resource development, fre&driffs help to avoid large capital expenditsiad
tax payer dollars by government.

This project report summarizes my experience irettging a solar PV installation on my family’s farm
In completing this project | have been able tartiall aspects of my Plan of Study. The practical
demonstration of sustainability principles in trevelopment of energy resources is representectingé
of the solar PV generation technology to help Batntario’s electricity demand. Principles of ldave
defined every aspect of this project ranging fromninitial legislation passed by the Ontario goveent,
to the interplay of regulatory requirements andidga with the administrative arm of governmentthe
private sector law governing contracts and liahiliOf course, principles of business have been the
underlying foundation of viability analysis and @ne building blocks of action. This project hadyr
been a fulfilling and enlightening experience.
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1.0 Introduction

This project report details the underlying theorpethodology, and practical execution of the
development of a 200kW AC / 270kW DC solar PV systender the Ontario Feed-in Tariff program at
Kinghaven Farm in King City, Ontario. Applicatido the Feed-in Tariff program was made in July,
2010. It is expected that the project will be yulommercially operational and interconnected ® th

Ontario grid by July %, 2012,

The following sections of this project report witiclude a brief discussion of feed-in tariffs armebit
history in Ontario. It will then discuss the metlotogy employed in undertaking this project and the
outcome of each step in that methodology. Thedastion of this report will discuss the insightsla
reflections drawn from these project activities avill suggest ways that a new entrant into the areh
renewable energy development in Ontario could aptismtheir development goals without running into

the same issues that were experienced in thisgbroje

1.1 Feed-in Tariffs: Basic Principles and Purposes

A feed-in tariff (FIT) is an energy supply policgdused on supporting and providing incentives ler t
development of new energy projects by offering loergn purchase agreements for the sale of
electricity’ Most commonly, FITs are associated with the Wgraent of renewable energy resources
such as solar PV, wind, hydro, biomass, and biodd3:s work by providing three things: guaranteed
access to the grid, long-term purchase agreemants,payment levels based on costs of renewable
energy (RE) generatidn. Rather than relying solely on government funoisrsed from the tax base,

FITs are used to encourage private sector spemdlitige area of renewable energy development. FITs

1 U.S., National Renewable Energy LabratdxyPolicymaker's Guide to Feed-in Tariff PoliDesign (Technical Report / TP-
6A2-44849) by Toby D. Couture, Karlynn Cory, ClKireycik, & Emily Williams (Washington D.C.: UniteSitates Government
Printing Office, 2010) at 6

2 Miguel MendoncaFeed-in Tariffs: Accelerating the Deployment of &eable Energylondon: Earthscan, 2007) at 8



can also be used to accomplish non-energy relatats guch as environmental sustainability and job

creation.

1.2 Characteristics and Design

FITs aim to develop each potential resource wheisdppropriate and to pay a reasonable amount tha
guarantees a fair return. Due to this, differemies are offered to projects comprised of different
technologies and different scales. For exampl®ntario producers of electricity generated fronmavi
turbines receive CAD$.115/kWh where producers etteicity from solar photovoltaic (PV) receive
CAD$.347/kWh or greatér. Concordantly, small solar projects receive a didiariff rate than larger
projects due to the cost advantages associateddeitlopment on a larger scaleSome jurisdictions
also differentiate by available resource, offeradpigher tariff for electrical generation in aresish a

lesser resource than in areas with a greater resbur

FITs are usually designed with the non-energy gaalsnind of cost-effectiveness, inclusivity, and
economic development.Inclusiveness refers to the degree to which thgram facilitates participation
from diverse market segments. This primarily refes the inclusion of small and non-commercial
producers who would normally be excluded from teradds based on economic advantages of scale and
the availability of financial resourcéslt also relates to diversification of electricgypply with respect

to geography, technology, project size, and othetofs? Cost effectiveness relates to the net economic
impact of the program on ratepayers relative tdatsible alternatives over an appropriate investme

horizon. Most FIT programs procure renewablesutinocharges to users of electricity. Thereforef-co

3 Miguel Mendonca, David Jacobs, and Benjamin Soela&mwering the Green Economy: The Feed-in Tariff Havuk

(London: Earthscan 2010) at9i¢ndonca et ).

% Ontario, Ministry of EnergyQntario’s Feed-in Tariff Program Two-Year ReviewpBe,(Toronto: 2012) at 2fFIT Review

® Ibid, at 27

5 Mendonca et asupranote 3 at 47

" California, Los Angeles Business Countihplementing Feed-in Tariff Programs: Comparativeafyses and Lessons Learned
(Los Angeles: 2011) at 5

®lbid. at 4

°Ibid. at 4



effectiveness is most directly expressed as thadinpn users of electricity. Economic development is
the ability of the program to create localized direndirect, and induced economic effects inclgdin

employment, increased regional output, growth efittdustrial base, and public fiscal effetts.

It has been suggested that FIT programs can onlyebgned taking into account two out of the three
factors explained in the previous paragréplin the case of the Ontario FIT program it seeielyl that
it was designed with the twin goals of inclusivenasd economic development in mind. Differentiated
tariffs offering different rates to projects of fdifent size and technology, and available grandifugto

community and aboriginal developers of renewablrgnshow a commitment to inclusiveness.

Economic development is also an evident goal apithgram aims to create 50,000 private sector fgbs
the end of 2012 and to build a manufacturing basthe province for renewable technologies that will
eventually make Ontario-made RE technologies coitiyeton a global scal® The Ontario FIT
program originally seemed to have been designeld gost-effectiveness as less important than either
inclusiveness or economic development due to thle tariff rates offered in some cases, and the ¢dck

a capacity cap. However, the conclusion of theciated two-year review of the program has

demonstrated that government is now attemptingdiude cost-effectiveness as a priotity.

1.3 Common Pitfalls of FITs

Mendonca sets out several FIT design featureshidnad contributed to the poor performance of various

FIT programs around the world. Those design featinclude?

e Overly low tariff levels that fail to provide endugncentive for investors;

O bid. at 4

Ybid. at5

2)bid. at 5

BFIT Review, supraote 4 at 5

14 bid. at 17

15 Mendonca et al., supraote 3 at 57



o Unnecessarily high tariff levels that are evenguathnsferred onto the end user as electricity
costs;

o Flat rate tariffs that fail to take into accountolplems of scale and differentiated costs of
development;

¢ Maximum and minimum tariffs that require unnecegsegotiation for each project;

e Bad financing mechanisms;

¢ Bad tariff calculation methodologies including thdsased on the avoided costs of not operating
conventional generation facilities;

o Exemptions for local distribution companies (LD@®m the purchase obligation;

e The linking of tariff rates to electricity prices;

e Capacity caps; AND

o Denial of legal status to the FIT program

The Ontario FIT program, while not perfect, doeseasonably good job of avoiding most of these
problems. In the development of the KinghavenrsBM facility it was noted that, if anywhere, the
Ontario FIT program could only be accused of nabvialing a satisfactory methodology for the
calculation of FIT rates. As will be discussedefatthe Ontario program eventually suffered from
unnecessarily high tariff rates in the case ofrsBM. However, this and other issues were adddeisse

the Two-Year Review of Ontario’s FIT program.



1.4 History of Feed-in Tariffs in Ontario

The first FIT program was introduced in 2006 by ltilgeral government under Dalton McGuinty. It was
termed the Renewable Energy Standard Offer ProgRESOP):® The program offered low tariff rates
on a flat rate basis that were not effective aieagthg any memorable result. It was eventuallyé&oin
2008. Bill 150 -The Green Energy and Green Economy (&EA)'’ — was passed in May 2009. This
piece of legislation announced the implementatioa wew FIT program that was modelled after many of
the FIT programs being used in Europe. This newdehdurned out to be much more conducive to
inspiring the development of renewable energy ptsje- especially small and medium sized solar PV
projects’® FIT 1.0, as it has come to be known, was comnrideits consideration of many points
considered crucial in the development of any FIgime. First, tariff rates were differentiated by
technology and size of project aiming to provideasonable return to investors. Second GB& gave
priority to developers of renewable power projectsseveral ways. This included both guaranteeing
producers of electricity under the new scheme tha€s would purchase the power they produced (a
feature that was vaguely addressed at best undeREBSOP), and allowing developers of RE projects
under the FIT program to circumvent tAknning Act® Third, the FIT program was designed to derive
significant advantages from an economic developns¢atdpoinf’ Through such measures as the
“domestic content” requirement, developers are irequto use products manufactured in Ontario in

building their projectd!

There were, however, several problems with FITthh@ began to surface over the first two yeargf i
use. These issues were recently under review ¢ordance with the “Program Review,” originally

scheduled to take place two years after FIT 1@isth, which was announced on October 31, 201&. Th

16 Renewable Energy Standard Offer Program, onlimga Power Authority Archives
<http://archive.powerauthority.on.ca/sep/

1" Green Energy A¢S.0. 2011 c. C-1XJEA

18 FIT Review, supraote 4 at 4

19 GEA supranote 17 at Schedule K

2 FIT Review, supraote 4 at 4

21 Ontario, Ontario Power Authoritfeed-in Tariff Program FIT Rules, 1.5.1 (OPA: 2011) at 16°[T Rule




primary issue examined in the program review wasthér some of the original FITs were initially set
too high, especially in the case of small and ne solar PV projects. The original tariffs weet at
rates that made sense when the program was lauicR609, but input costs fell significantly upttee

point that the Two-Year Review took place. As auteof the FIT program review tariffs offered to
applicants to FIT 2.0 will be lower and the vari@ige tranches of project tariffs have been alt&redt

was announced upon completion of the initial twaryeeview that yearly reviews of tariff pricing Wil
now be conducted by the OPA to determine the apiatepess of tariff rates being offered to devetsepe
Also of concern during FIT 1.0 was the relativelgvs speed with which the OPA issued new rounds of
contracts. As was confirmed by an OPA spokespeasdhe 2011 APPro / OSEA Community Power
Conference in Toronto, while micro-FIT applicationgre assessed and issued on an incoming basis,

applications to the FIT program were looked atatches “to ensure fairness.”

Py e
Fy e

=

(Petéf 'Fhom of Kinghave Farms Ltd. transportirsiid of newly acquired Silfab solar PV modules tiei@porary

storage location on the farm. [Photo credit: Jaliidt, taken on March 16, 2012])

2 FIT Reviewsupranote 4 at 27
2 Shawn Cronkwright=IT 2.0 Proceedings of the Associated Power Producers ¢di@nConference, Toronto, 20(oronto:
APPro / OSEA)



2.0 Project Report

2.1 Methodology

This project report details the process that wlsvied in order to the get Kinghaven Farms LtdK& ()
solar PV project past the “Kick-off” meeting withydro One and into the early stages of system
construction.

mainly the Ontario Power Authority (OPA), Hydro ONetworks Inc. (HONI), and the Electrical Safety

The following steps were followed iiMeracting with various government agencies -

Authority (ESA) — and assorted private sector actbr

o Phase 1: Pre-Project Preparation and Analysis

(0]

O O O o o

(0]

Site Selection

Project Location

Pre-FIT Consultation and Application to FIT Program
Research & Solar PV Industry Introduction
Preliminary Engineering

Project Financing

Grant Funding

o Phase 2: Project Design

(0]

(0]

(0]

Identification of Ancillary Project Requirements
Selecting Contractors

Equipment Selection

o Phase 3: Regulatory Approvals & Construction

(0]

O O O O o o

Conditional Offer of FIT from the OPA
Connection Impact Assessment with HONI
Electrical Safety Plan & Approval with the ESA
Notice to Proceed from the OPA

Connection Cost Assessment with HONI
Kick-off Meeting with HONI

Construction

24 Refer to Appendices J & K respectively for an ei@w of the regulatory overview of the FIT program.



2.2 Phase One: Pre-project Analysis

2.2.1 Site Selection

When selecting a suitable site for the installabbm rooftop solar PV project it is important tonsider
several factors including roof type (flat vs. amfjleazimuth (orientation on a compass), inclinatftire
vertical angle at which the panels will sit), aratgmtial sources of shading. The first considerato be
made is whether the proposed project is to beliedtan a flat or angled rooftop. Flat roofs hadke
advantage of allowing modules to be installed agazmuth and inclination of the installers choosing
This allows installers to position every modulethé same orientation, allowing for the use of a
centralized inverter which is cheaper than usingiynamaller string inverters or other corrective
technologies. One disadvantage to using a flétinspallation is that it requires more intricaeking.
This either means using ballasted racking that kgeig lot and can have detrimental effects from a
structural engineering standpoint, or affixed ragkihat requires that the roof be punctured anch ape
the possibility of leaks following a sub-par in&fal Angled rooftops allow for simpler racking systems
to be used as the roof itself provides the origsaat which the panels will sit. However, angled
rooftops are less likely to be optimally orienteatlahe inclination offered can be a negative fattor
system performanc@. Also, as is the case with the Kinghaven projecgled rooftops can have different
sections, each with an individual orientation, lert complicating design. This makes centralized
inverters a poor selection for the project as thesiiter will follow the lowest common denominatar i
terms of string performance, and can have the teffeceducing system performante.In this case,
smaller inverters must be used to generate the muami amount of electricity from the proposed

systenf®

Z william H. Kemp,The Renewable Energy Handbook: A guide to Ruratggnedependence, Off-Grid and Sustainable Living
(Tamworth: Aztext Press 2005) at 248ndbook

*®|pid. at 249

27Dr. Patrick Chapman, “Understanding Inverter ®gis”Solar Novus Todag03 May 2010) online: Novus Media Today

LLC <http://www.solarnovus.com/index.php?option=com_eot&view=article&id=634:understanding-inverter-
strategies&catid=38:application-tech-features&lt@n#i46> [Inverterg

28 |bid. atInverters(online)




An optimal site for the installation of a solar BYstem in Ontario allows for orientation of the teys
azimuth to be set between due south and south{a@sir south§? At this azimuth system performance
will be maximized as the sun will shine on the parer the longest portion of the day. An impottan
note here is that sun tracker technology can belaymg to increase the amount of time that a solar
system receives direct sunligfit.Trackers continually adjust the solar panelsubhmut the day so that
they are always producing electricity at their mnacim capacity. However, these types of systemsaadd
great deal of cost to a system so a proponent dhamisure to perform a diligent analysis of exaltyw
much extra production the use of tracker technologyld provide. Tracker technology will also add
maintenance costs to a solar PV installations for these reasons that | generally advise agdiasise

of tracker technology.

The optimal average inclination for a solar projeah be calculated simply as the latitude at wihineh
project is located® During the winter and summer months this optinmalination is adjusted by
approximately plus or minus 15 degrees — flattesummer and steeper in winter. For projects |lacate
Toronto, CA this places the optimal average intiora at approximately 43 degrees (28 degrees in
summer and 58 degrees in wint&r).Since most solar systems get the majority ofrtleéctrical
production out of the summer months, system dessgtend to design fixed racking systems (ie. no
tracker) at a lower inclination — usually around @&rees. Indeed, some systems are designed to be
inclined even lower than this or even flat. Tlisdecause panels sitting lower to a flat roof midduce
less wind load on the structure and will requirsslestructural reinforcement to sustain the project.
Systems built on angled rooftops will in almost sdenarios use racking that creates a gap between t
roof and the solar module, but doesn’t increasesdeareases the inclination naturally created ey th

rooftop.

2 Handbook, supraote 24 at 542
30 Handbook, supraote 24 at 250
31 Handbook, supraote 24 at 249
32 Handbook, supraote 24 at 249

10



Proponents of solar PV electrical systems showdd ebnsider sources of potential shading sucheas tr

or buildings in selecting a site for system inst@tin®* The best solar systems are not shaded by any
obstacles. PV modules are so sensitive that evemall amount of shade can have an extremely
detrimental effect on the productivity of the eatpanef’ This effect is most detrimental to systems
using centralized inverters as the inverter wilnpensate for the loss of production on one panel by
balancing the lower voltage across the entire systdew module technologies such as those usimg thr
bus-bars (instead of two), or selective emittehmetogy, are not as badly affected as older module

technologies.

The Kinghaven site is made up of several buildimgduding houses or house-like structures, storage
sheds, and barns. Since we did not want to pursager ground-mount solar PV installation to timee

of several megawatts of installed capacity we gtepted to analyse our potential rooftop resources
Some buildings were not selected for the instaltatbecause they did not possess the characteristics
necessary to facilitate adequate performance ®star PV system. In the end, the Kinghaven ptoje
was planned to incorporate several buildings al together and joined at one large step-up tramsio

and fed into the street. The rooftops selecteditferproject include a combination of flat and aadg|
rooftops, each having varying inclinations and aghm All in all, the Kinghaven project is probatine

of the more complicated systems being installe@imario today” Kinghaven’s site map and basic

system layout are included as Appendix A.

As noted earlier, Kinghaven's system is listed 20@kW AC installation. The Kinghaven property was

originally two farms that were purchased togethstt merged. As such, the buildings on the farm are

33 Handbook, supraote 24 at 252

34Handbook, supraote 24 at 252

% |t is my expectation that many farmers with simgéies will run into the same design issuess for this reason that
complicated sites of this nature should be hanbieelxperienced solar PV design and installatiofigssionals. Most solar PV
installation companies operating in Ontario todayndt have this experience, so proponeetgeloping sites such as Kingahven
need to be wary of those less experienced firmplgitnoking to make a quick profit.

11



found in two clusters - the east farm and the esh. For this reason, we have been referringhéo t
total project as if it is in fact two smaller proje, the east property project and the west prpgedject,
each sized at 100kW AC. The east property proiectomprised of angled rooftops of varying
inclinations and azimuths. The west property pje comprised of a combination of angled and flat
roof installation. The race barn complex, as ilissed on the site map, is a combination of three
connected structures. The race barn and “hot-wlalklding use their own angled rooftops, while the

indoor race track itself will use an affixed flataf racking system oriented south-south west.

The average azimuth of all of the buildings onfdren is slightly south-east. This is not optimat khe
deviation from south is not significant enough &nder the entire project financial unviable, as is
demonstrated by our project analysis using RET 8cseéiware (Appendix L). Kinghaven is also using a
limited amount of east/west and north facing pabetsthese portions of the site make up a very mmuhi
component of the overall system. System orientatian be up to 45 degrees off of due south without
damaging system performance by more than about®25Borth facing systems have traditionally been
considered the method of last resort in the nonthemisphere. The north facing module string hrdg o
been added since the price of modules has fallenbugh to make sense of the extra capacity ghven t

high original tariff rate offered by the OPA.

The average rooftop inclination is approximatelyd#yrees with some lower inclinations and some as
steep as 55 degre¥sMost of the buildings are not shaded at all, éhisra limited amount of shading on
the farm office and east property equipment sh@d.the west property project shading will only affa
limited number of panels located on the east sfdbeoindoor race track. These panels in partrowid

be oriented closer to west-south-west in ordeotmteract the presence of trees to the east.

3¢ Handbook, supraote 24 at 250
37 ; H H . .

It will be interesting to compare system perforegacross these components during different patteg/ear. The lower
inclined system sections will benefit from the lengun hours produced during the summer, but gepst system components
will benefit from the higher efficiency afforded bywer temperatures during winter.

12



2.2.2 Project Location

Where a proposed FIT project is to be located gmagcally will also affect the feasibility of the
installation. Renewable energy (and all energytliat matter) is most efficient when generatedectosa
demand source; locations near or within cities geaerally the most feasible. Projects built long
distances from where the produced electricity wilentually be consumed do not benefit from one of
renewable energy’'s greatest strengths — close mityxito the end use point. The availability of
transmission capacity in certain areas is alsoratative of whether or not a proposed project wél
able to proceed within a feasible time-frame in ynparts of Ontario. For this reason it is impottam
perform due diligence regarding grid capacity incertain area before proceeding with project
development. Kinghaven’s project is in a good lmea from an efficiency perspective due to its

proximity to nearby demand centers, especiallycttyeof Vaughan.

2.2.3 Pre-FIT Consultation and Application to FIT Frogram

The Pre-FIT Consultation Report, as it is deliveogdHydro One, provides important project inforroati
relevant to the applicant’'s FIT application to tBBA. It is completed using HONI's “Form A,” which
can be found on the HONI websife. This stage of the project can also tip off a ptité renewable
energy developer to any grid capacity constragues that may affect a project prior to the oceoureeof

any development costs. It also determines wha tfgelectrical infrastructure is present at thepprty

in question. If there is no electrical infrastwet (as is the case with some large ground-mount
installations) then the proponent can go straightthie electrical code to determine connection
requirements. If there is infrastructure in plaes, was the case with Kinghaven, then it must be
determined if that infrastructure is suitable tomect the system to the grid. This determinatiepethds

largely on the voltage level of the power-line lgeproposed for inter-connection. The most impdrtan

38 “Pre-FIT ConsultationHydro One Networks In¢2009) online: Hydro One Networks Inc.
<http://www.hydroone.com/Generators/Pages/Pre-FIBGlbation.aspx
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pieces of information for a developer under the Fbogram that are assessed by the Pre-FIT

Consultation Report are as follows:

1) The voltage level of the electrical service linerently servicing the property where the proposed
project is intended to be installed and operated,;

2) The transmission station / distribution statiorafiplicable) / feeder number and voltage to which
the intended project will be connected;

3) A distribution map showing the relevant power linad the distance to the relevant transmission
/ distribution station; AND

4) Potential confirmation of the intended project ambg “Capacity Allocation Exempt” as defined

in the OPA FIT Rules.

This information can be used in conjunction witk ttapacity availability tables found on the OPA FIT
Program website to identify any possible grid caasts that could affect the viability of a projecthe
information described above is also a pre-requtsiten actual application to the FIT program. Tihes
required for this stage of the development protespproximately 10 days. No cost beyond the time

involved in putting together a Pre-FIT applicatisrgenerally attributed to this stafe.

Following the satisfactory return and review of tRee-FIT Consultation by the relevant LDC, a
proponent must apply to the FIT program via the G®R Program websit&. The application requires
that a personal profile be made on the MyFIT wehsitcessible through the main OPA FIT portal. The
FIT application itself is a fairly straight-forwardocument that asks questions relevant to project

development such as who will own the project, vigpe of a project it will be, where the project Mik

39 Also of note: not all LDC’s will present the infoation requested in as organized a package as Hyukepso proponents
working with smaller LDCs should expect the infotioa usually in Excel spreadsheet format, or in s@mases, simply via an
email response. Kinghaven’s own Pre-FIT ConsulteResponse package from Hydro One has been intindbis document
as Appendix B.

“0 This is done via the web-address fit.powerautianit.ca for applicants to the FIT program, or tia web-address
microfit.powerauthority.on.ca for applicants to theroFIT program.
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developed, and how the project will interconnecthwihe electrical grid. Kinghaven's own FIT
application is included in this document as Appegrdi Several pieces of information are required to

successfully complete a FIT application:

1) In the case that the project will be owned by godate entity: the entity’'s HST# (if applicable),
and the names of all directors of the organization;

2) The land deed to the property proposed for thended project to be installed — this document
provides the property’s legal descriptitn;

3) The information contained in the Pre-FIT ConsidtaResponse document

Following the electronic completion and submissadnthe proponent’s FIT application the proponent
must follow up with a hard copy submission of miaierto the OPA? The items that must be included
in this package differ depending on the form ane@ sif the project proposed. This report will deith

the requirements involved for a rooftop solar P\gtatlation. Included in Kinghaven's hard copy
submissions to the OPA (and which must be incluggd any rooftop solar PV application) were the

following items#

1) Two hard copies of the FIT application previoushpsiitted online — one labelled “original” and
one labelled “copy” — with the FIT reference # pdmd online written on every page;

2) A signed copy of the OPA “LDC Authorization Form'tkis is available on the OPA FIT website
and gives the relevant LDC permission to accegsmmdtion about the property in determining
the feasibility of the project from a connectioargipoint (FIT reference # must be listed on this

page as well);

41 The legal description is different from the mailiaddress and refers to the respective concessiblog#’s associated with
the property in question.

“2FIT Rules, supraote 21 at s. 4.1(a)

“FIT Rules, supraote 21 at s. 3.1
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3) A certified cheque, bank draft, or money order thog applicable FIT application fee — this is
calculated as the greater of either $.50/W of psepacapacity or $500 (FIT reference # listed on
banking instrument}’

4) A certified cheque, bank draft, or money ordertfa FIT application securityin the amount of
$20/kW of installed capacity for solar PV, $10/kWistalled capacity for other technologies,
and $5/kW of installed capacity for community opaginal applicants.

5) Evidence of access rights to the property — eithethe form of the land deed by itself or
accompanied by a memorandum of understanding (M@d) the actual owner if the proponent

is leasing the land.

The hard-copy submission to the OPA must be daivexithin five business days of the electronic
submission of the application in order for the ptjotime-stamp associated with the project atttime of
electronic submission to be crystallized. The G#3fimates a turn-around time on these applicatibns
60-90 days, but this is a misleading figure thaiudth be disregarded (at least under the FIT program

current administration).

| originally submitted my pre-FIT consultation rexsti to HONI after receiving a piece of advice & th
Ontario Solar Network Conference in London, ON ime 2010 from an individual who spoke at the
conference and seemed competent in matters of Bdadevelopment. The advice was simply that |
would require a 44kV power line to connect a progized at over 150kW. In fact, the entire pre-&hd

FIT application process was completed before | tstded the significance of my line voltage selattio

4 Note: Itis EXTREMELY important that the instruntaused to provide this application fee is not $entsing a personal
cheque that is not certified by the proponents manikistitution as the OPA will refuse to acknowdedreceipt of the
application. This can have the detrimental eftéatelaying the crystallization of the proponent$ FPriority Time-stamp.”
This is bad for proponents as the OPA has the teryd® not announce critical date junctures umilesal months after the
actual date has passed. For example, it was anadwm October 31, 2011 (the announcement dateedirst bi-annual FIT
Review, that all applications for CAE projects wittpriority time-stamp after December 8, 2010 wawdonger be eligible for
the old FIT rates as originally announced and w@ffedd up to the point of the review. All developarho had applications
following this date, and who had been planningrtaéfairs from the assumption that they would reeghe published rates once
their project was commercially operational, weneéal to throw away the majority of the developmeatk they had already
done and go back to square one while the OPA faists program review.

%5 Not applicable to Capacity Allocation Exempt paige
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The voltage level for a proposed project is alsemeinative of whether the project will be conneictéa
single phase, or three phase connection (threeepdteiag appropriate for connection to higher vatag
lines and larger projects). As | learned from twmsultation process with HONI, there was both a
27.6kV line and a 44kV line running in close proiiynto Kinghaven. There was no short-circuit
capacity available on the 27.6kV line, however ¢hens plenty of available capacity on the 44kV .line
On this basis | applied to the FIT program for s®V project that was to be connected to the gad
three-phase 44kV connection. As was discovere@rakvmonths after this, Kinghaven’s electrical
service is connected to the 27.6kV line on sindglage. As will be discussed later, this had fachizey

consequences regarding electrical improvementssesapgto connect the project.

Following Kinghaven’s pre-FIT consultation | quigktubmitted an application to the FIT program on
July 12, 2011. As with the pre-FIT stage, | didstiomewhat impetuously, without first understagdin
how system layout was actually done. As a reswjtpriginal system sizing projections were consder
a bit too aggressive by many engineering, procunénand construction (EPC) providers to whom |
spoke during the early stages of project developmelowever, | once again got lucky in finding tliat
would be possible to reach my sizing targets ferpfoject. The process of working with knowleddeab
third parties regarding project size and propoaghiling locations led me to discover that, accogdio
the OPA FIT rules, a project must be built to 90Bthe size listed for the project at the time afaiwing
the OPA Notice to Proceéfl. After an application is submitted for a FIT prajieand up to the point of
NTP, the proponent has an option to re-size thgeprdown to 75% of the originally applied for cajta
without OPA conserit. The effect of these two rules when paired togeththat a project only needs to
be built to 67.5% (90% of 75%) of the originallypipd for capacity in order to meet the requireraeoit

the FIT rules. This is of course dependant oragiyopriate procedural steps being taken with tR&.0

46 Ontario, Ontario Power Authoritfeed-in Tariff Contragtv. 1.5.1 (OPA: 2011) at s. 2.6(a)(iv)(®IT Contraci
4T FIT Contract Ibid. at s. 2.1(c)
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Any other changes to the project, such as a reqoéstrease the size of the project beyond thaiusan

listed on the original application or a drasticsieing smaller, must be applied for in writing kee tOPA.

One other important point for potential FIT projeetvelopers is to keep in mind the status of agotas
either Capacity Allocation Exempt or not, and dkexia community, aboriginal, or standard commércia
project. This is important because it determimesamount of application security that must beuided
at the application stage and at further stages pfoject is considered CAE (confirmed by the L@C
which the pre-FIT application was submitted) theeré is no need under the FIT program rules to gubm
an application security deposit. In fact, as lasgrojects are CAE the only fee that must be Stidxinat
the application stage is the minimum amount of $&@@n-refundable). At more advanced stages of
development where application security deposits ase required, the price paid by developers of

community and aboriginal projects is much lowepessally regarding solar PV.

2.2.4 Research & Solar PV Industry Introduction

Over the course of developing the solar PV indialiaat Kinghaven | had the opportunity to introduc
myself to the real industry players of solar PMOntario. While it is exceptionally important toveaa
good theoretical knowledge of renewable energyrgdcembarking on the development of a renewable
energy FIT project, the realities of any busineasgrenment mean that a certain level of networlkamgl
understanding of the “human” side of industry affahust be achieved in order to effectively paptte.

To achieve this experiential knowledge of the s&ldrindustry in Ontario | attended several confeesn
and tradeshows and met many industry professioriadsting involved with provincial and national aol
PV associations such as the Ontario Solar Netw@&N), the Canadian Solar Industry Association
(CanSlA), and the Ontario Sustainable Energy Asdimei (OSEA) is a good way to stay informed about
industry events. It was through these associatiwaitsl gained knowledge of large conferences aipo®
such as the APPro / OSEA Community Power Confer@0d®/11, and the Solar Canada 2010/11 expos
put on by CanSIA. OSN also hosts useful eventm ftime to time, though they are generally of a
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smaller nature than either of the aforementionamdwents. OSN does, however, boast a strong taihni
training program for solar PV system design anthitetion that neither of the previous two conferes

make easily available.

Attending these events helped me to gain a betigenstanding of how various parties were involved i
the industry and to determine the legitimate sainfesolar know-how versus some of the more spariou
“fly-by-nighters” currently operating in the newlgpened Ontario marketplace. Conferences and
tradeshows also offered me a good opportunity toagguainted with the current Ontario domestic
content products that are available. This wasrgrortant step for me as up until very recently léwel

of Ontario content used in various products wagestito a significant amount of misdirection wittihe
industry. For instance, some module manufactusen® claiming that their panels qualified for 17%
Ontario domestic content, when under the OPA DGQlgiries this level is impossible on a piecemeal

s48

basis:® Further, some manufacturers of inverters, sucP@ser One, had previously announced that

various products would be available up to a yemrpo actually becoming available to the market.

Finally, attending these types of conferences aadeshows helped me to uncover any previously
unidentified issues associated with the developroéatproposed project. An example as it pertatoed
Kinghaven was the identification of previously uokwm complications with the electrical transmission
system “step-up” requirements with connecting #tkV high-voltage power line and feeder. This éssu
was initially pointed out to me several months raftaving gone through the pre-FIT consultation by a
analyst at HONI who noted that connection to a 44ik¥ was impossible without the incorporation of a
“substation.” | had no idea what a substation veasywhat exactly it was that my HONI contact was
talking about, so the APPro 2010 event providedexcellent venue for me to learn more about this

component of system design and installation. At APPro conference | was able to ask a few high-

48 Refer to Appendix D — NTP and DC Plan Checklisbte that module framing in Ontario only carriemaximum score of
15% domestic content.
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voltage contractors (easily identifiable at thefeoence) and gain some more insight into the sdoatlt

was suggested that first | find out exactly whaetyf electrical infrastructure we already had @né®n

the property, what the transformer requirementsttier proposed system were, and what the electrical
distribution code said about connecting to the grithe way proposed by Kinghaven's FIT application
Aside from this, | also had the chance to discassés such as project design, project location,the
various system components would be connected ofPt¥hsystem (DC) side of the inverters, types of
inverters, how the low-voltage and high-voltageceleal systems would be situated to facilitate the

project, and final project size with many differguairties during the same day.

2.2.5 Preliminary Engineering

When considering whether or not to proceed wittoemtial roof-mounted solar PV project, it is oéth
upmost importance to determine whether the propeseatture is able to support the project. Older
buildings (usually made of wood) are more suscéptib rot and degradation. As such, they must be
examined to determine what amount of work, if anyst be done in order to ensure that the buildarg c
support the extra weight of the solar panels atate@ equipment for at least the period of the FIT
contract. If a building being considered is alreaud a state of disrepair then a potentially sigaiht
amount of work will need to be done to it in orflarit to be capable of handling the project. hie tase

of the Kinghaven project, one of the barns wasimaity being considered for holding some panels but
this idea was abandoned when it was found thastéte of the roof and roof structure were such tet

building would more or less have had to have beduuilt.

2.2.6 Project Financing

The Kinghaven solar PV installation was financeatigh a combination of debt and equity financing.
The equity contribution represents 20% of the totakstment and is being provided by KFL. Debt

financing was provided by the Bank of Montreal (BMtO satisfy the remaining 80% of project costs.
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BMO had not financed any FIT projects in Ontari@pto the Kinghaven project. Some proponents of
renewable energy projects being developed as péned=IT program run into the problem of not being
able to secure suitable sources of financing tofpaproject development. This is more frequentlg
case with proponents who are not traditionally Imed in the commercial generation of electricitydds
especially prevalent in the case of farmers anératbommunity developers who do not have access to
large amounts of capital. The commercial banksCanada, who are not very familiar with the
development of renewable energy projects, are géiweonly willing to lend in the case that the
proponent has other security with the bank. Ireothords, the proponent will have the best luckvait
commercial lending institution with whom they hasepreviously established relationship, such as a
mortgaged property or a line of credit with estsiidid collateral. If a proponent is unable to secure
financing through a commercial lending institutittrere are several private lending options available

though these sources of financing generally chhigjeer levels of interest for facilitating the lo&n

While there are a variety of financing sources ety available to project developers in Ontarid|®
was a desirable financing source based on Kinghsigaviously established relationship with the lban
as the corporations commercial banker. In ordesecoure this funding, | was required to prepare a
business plan for the solar PV project. In the,eBMO provided Kinghaven with a Financing

Commitment Letter, the terms of which are includsdppendix E.

2.2.7 Grant Funding — The Community Energy Partnerkips Program (CEPP)

The CEPP offers grants of varying sizes to renesvadiergy developers under the FIT program
differentiated by project size and technology. the case of solar PV, grants of up to $75,000 are

available to projects sized between 50kW — 1MW, @mdo $200,000 for projects sized between 1MW —

% The advantage of using private lending sourc&ritario is that some will offer “project” financinglso known as “non-
recourse” financing. This type of financing takessecurity on the proponents property other thathe equipment that
comprises the renewable energy project and thedfdash flows associated with the FIT contractfitse
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10MW . It is my belief that a “G1” application to the CERr AEPP (Aboriginal), as it applies, should
be submitted in very close order with the proje€f$ application. The G1 application relates toject
activities that are undertaken prior to the isseanfca Conditional Offer of FIT by the OPA. In ¢rast,

a “G2" application is submitted after the propondas received a Conditional Offer and relates to

regulatory requirements and processes set intamas a result of receiving an OPA offer.

It is a common misconception by many developefSIofprojects that they do not qualify for funding b
the CEPP. Some of this confusion stems from tle flaat the CEPP definition of “community”
specifically makes reference to corporations, whleeedefinition of “community” in the OPA FIT Rules
makes no mention of projects owned by corporatéiestand partnerships. It has however, been
confirmed by the Renewable Energy Facilitation €ff{REFO) that applicants to the FIT program using
corporate entities or partnerships, wherein theedtedders or partners are all “community” applicaas
defined in the rules, will also be considered “camity” applicants. As such, they also qualify fower
community application securities and price adddrere applicable. With this in mind, it is importéor
proponents of “community” projects to consider gpgd to the CEPP as the funding received can pay fo

up to 90% of the costs associated with developmprib the NTP stage of project development.

While the Kinghaven FIT application was submittedJuly 2010, an application to the CEPP was not
submitted until December of that year. This stechpartially from my own misunderstanding at firgt o
which types of projects qualified to receive CERIRds. For the purposes of the Kinghaven project
however, no expenses were incurred during thosly stages as | was personally performing most
project activities on a volunteer basis. For apprent who wishes for a consultant to handle most
project activities right from the beginning, an Igaapplication to the CEPP would allow them to

undertake more project development activities withincurring heavy costs. The Kinghaven project

S0«“CEPP Project Grant OverviewCommunity Energy Partnerships Progrg&910), online: The Community Power Fund
<http://www.communityenergyprogram.ca/Project Gréfngject Grants OverviewPage.aspx
SLFIT Rules, supraote 21 at s.9.1(e)
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received just over $51,000 in funding from the CHRPn the maximum $75,000 for the project class.
These funds were used to pay for engineering &esyibusiness planning, project management, and
amongst other activities, the costs associated thithpreparation of Kinghaven's CIA and ESA plan /

approval documents.

2.3 Phase 2 — Project Design

2.3.1 Identification of Ancillary Project Requirements

Over the course of the Kinghaven project's develepimt was noted that many solar PV system
designers / installers do not inform proponentsth&f ancillary requirements that are almost always
required for a project to be completed successfufigr instance, most “turn-key” system installéosnot
address the structural or electrical system imprea@s that will be required for a project to move
forward. Beyond the aforementioned structural eons for existing structures, it may also be nexgss
to construct new structures, such as when dealitigimverter equipment. Further, as was the cafie w
the Kinghaven project, many properties, especiallyal, do not have the appropriate electrical
infrastructure present to connect the proposedeprdp the grid. This is especially the case wteere

project is required to be connected to the grich tiree-phase service.

If the proponent intends to connect the projecsimigle phase service then the connection requiresmen
are usually in the $20-30,000 range. This is bseausingle phase service is capable of runnifaesr
voltages. Alternately, if a project is to be cocteel on a three phase line then the step-up tnanefo
must be adequately sized to handle the voltageaser. In the case of connecting to a 44kV linthet
street, the smallest transformer that can be usetbmnect is 500kVA under the Ontario Electrical
Distribution Code. If this service is not alreadyailable at the property then the installationttod
appropriate infrastructure can be very costly —-epvally reaching into the hundreds of thousands of

23



dollars. Also, the low voltage service requiremefitthe secondary service connecting the project

inverters to the step-up transformer must be e#B8V or 600V depending on the inverters used.

2.3.2 Selection of Contractors

In order to ascertain who would be used to perftine various services involved with the project,
interviews were conducted with any potential cot@ut or contractors and a quote for services was
prepared by the relevant third party. Kinghavelected contractors and consultants to assist wagh t
project in the areas of structural / roofing imprments and upgrades, electrical system desiglé ey

/ installation, and solar PV system design / ifstiain / training. It became apparent that ounteys
installer would both design and install the systeWde also ended up amalgamating the roles of roofer
and structural contractor, though that was morarofssue of finding a company capable of performing
both roles and achieving better economies of smalthe work due to greater volume. The selection o
successful bidders was done by balancing qualitpfffring against cost of service. The amount of
knowledge that a third party possessed on thepertive topic relative to solar PV was an important
third consideration, but was only ascertainablaggi@ng to areas of project development in which |
already possessed knowledge. For example, whipeskess a relatively high level of knowledge
pertaining to solar PV theory, regulatory / politytters, and business in general, | do not possgss
sort of knowledge in the fields of structural / fiag analysis or electrical system design and ezjiimg.
Fortunately, due to the timeline upon which | stddccontractors for various activities, | was atule
draw upon the knowledge of several different preifasals to satisfy my needs in these various caiego

and to cross-check information for accuracy in ssisg relative value.

The largest cost in the installation of Kinghavesidar PV system fell to the EPC provider role ttuthe

expensive nature of solar PV equipment. Therefthis, was the role given the greatest scrutiny in
making a selection of who would do the work. Ot course of the summer and fall of 2010, nine
companies were interviewed who were advertising EB®ices for solar PV projects. The framework
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for analysis used in evaluating individual bids vmade up of a combination of price, service offgrin
and expected performance (both system performamtdirmancial performance). The chief price metric
used was cost/watt installed. This is the mostroonly cited metric among EPC providers offering
“turn-key” packages to proponents. Cost/watt uguafers to the DC side of the project installatio
meaning the total watt capacity of the installatidhis a somewhat confusing metric in this seas&PC
providers quote a certain price which includesegjlipment and labour required for the installation.
However, some pieces of equipment, such as ingeres only understandable in terms of the AC sfde
the installation. Wiring and other electrical quuient is not always perfectly aligned with systére s
either and so this can cause confusion in undefsigrihe price indicated by a system quote. Wik t

in mind, it is prudent for the proponent to itemire quote provided by the EPC provider in order to

determine the relative value of each product oriserbeing offered.

One factor to consider when deciding on an EPC igesvis what work is included in the price of
installation. Most EPC providers will indicatethe outset that they will take care of everythiaated

to the project, but a closer inspection of the fmiat included in the quote will usually show thkere
are serious limitations to what “everything” incksd Commonly, EPC providers will indicate thatythe
will take care of roofing / structural work, as Wa$ any electrical upgrades associated with tbgegr,
but limit the extent to which they will perform thivork in the wording of the contract they offdPC
contracts are also commonly very one-sided as pieseoy EPC providers so it is important that a
proponent makes sure to read carefully and addrgssoncerns arising from the contract before erger

into any agreement.

Another important EPC consideration is the equipnieing suggested by the installer in accordance
with the particular needs of a project. This waseeurring point of contention as very often sales
personnel will go to great lengths to convince @ppnent that they are wrong in their analysis dnad t
the particular product being offered is optimathe proponent’s situation. My best advice her® isot
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trust sales personnel and do one’s own researatwinat is being suggested. It also helps to t/ gat
in touch with the most senior executives of the pany you are in contact with as every solar PV
installation company in Ontario is, at this poimtry small, and all employ relatively horizontal nko
structures. For example, during development ofKimghaven project we had one company initially
offer thin-film PV modules to us in order to avddving to do any structural work on our barn roofs,
however they offered it to us at a price that wamediately identified as being highly inflated afte

short market analysis regarding thin-fit.

Finally, it is important to keep in mind that “tukey” solar PV system providers will offer the besice

on equipment and services when the project iseastage closest to actual construction. It isetfoee
worthwhile for the proponent to consider the uséhofl party consultants during the developmengesa
of a project to ensure that they are receivingnopltivalue for their money. To give an example,fifss
quote Kinghaven received for its 200kW system wa$m96/watt including balance of system and
labour. Today that same system is available inesoircumstances for under $4.00/watt. This price
difference represents a savings on total capita¢editure of $460,000+HST. | acted too quicklyhis
regard when developing the Kinghaven project asitered into a contract for balance of system
(inverters, racking, wiring & electrical) and in&ion / development consultation in January o1 26
about a year before the project received its Ndticroceed from the OPA. Luckily, this agreement
excluded the purchase of solar panels which tuoutdo be a good idea as the price of solar PV resdu
fell quite substantially over the period of timatipassed between entering into our initial agregnvéh

OSP and actually constructing the project.

52 Thin film solar PV equipment can be produced atimeheaper prices than either poly or monocryselihodules, usually at
a price of less than $1/w. Mono and polycrystallimodules on the other hand were at that time goat@pproximately

$2.40/w. From an efficiency standpoint, thin-fiimodules are around half in comparison to eitheremmmpoly products.
Kinghaven received a quote for a thin-film systar8®50/w turn-key at the same time that we re@kiygotes for systems using
mono-crystalline modules for the same price. Bidswas quickly dismissed.
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Our selection of electrical and structural engiseemme from a combination of referrals from solar
companies and Kinghaven’s business affiliates. &nalysis in selecting the firms that we would do
business with followed similar logic to that empdalyin our analysis of EPC firms. A combination of
guality service and competitive pricing was ourefhdetermining factor, though an engineering firm’'s
relative experience with the solar industry was aisken into consideration. Our initial electrical
engineering consultants were introduced to us ta bgntact in the horse racing industry. This fimas
known for having dealt with several forms of renbleaenergy in the past, including solar PV and
biogas. For Kinghaven, they were responsible fammleting preliminary drawings of what electrical
equipment a 200kW AC solar system would requirergter to connect to the grid at 44kV transmission
voltage. Through them we also received a quot® fvae high-voltage contractor on which we based all
other quotes as the project progressed. Theyrafeored us to a structural engineering company in
Welland, ON that was experienced at analysing baofs for the application of solar PV. We did not
continue with our initial electrical engineeringnsulltants because they provided relatively pooriser
and charged a lot for comparatively sub-par workshgm Our relationship with the structural
engineering firm was also marked by tardy servielwever, our engineer provided helpful advice and
helped us to obtain the necessary building pemitts quality structural drawings detailing the nesary
work to be done. He also reduced the price offitred bill for the amount of time that it took hiho

complete his drawings.

Following the completion of this these engineesigps we proceeded to interview several electaell
structural / roofing contractors. Our structurahtractor was referred to us through a contadténhiorse
racing industry and our second electrical engivess referred to us through a contact in the solar P
industry. The structural contractors selectedtlier project had extensive experience working orsdnor
barns and around horses from working at Woodbireetrack, so they were ready to handle the
requirements of working around the on-farm races@draining facility currently being used by severa
trainers boarding their horses on the property.
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2.3.3 Equipment Selection

The selection of equipment for application withive tKinghaven project was a process closely linked
with our selection of EPC provider. Generally deg, it is important that the EPC provider seldcte
perform the install of any RE project is comforallorking with the selected equipment for the mbje
Due to the complicated nature of Kinghaven'’s sitejas doubly important that our system installesw

open to working with us to solve problems arisirgnt the nature of the site.

2.3.3.1 Inverter

The most complicated issues arising from the Kinghgoroject had to do with the electrical systemdus
to convert and transmit the DC electricity produdgdthe modules into AC electricity of a sufficient
voltage to be useable by the Ontario electrical.giPrimarily, this issue related to the invertelestion

for the project. This question was important fog teason that a very definite trade-off arosé¢héncase

of the Kinghaven project, between cost of equipmeséd in the electrical system and system
performance. This is not the case with all prgecfs discussed earlier, systems built on flaftops
can align all of the panels and racking in exathly same orientation. This allows for the use of a
centralized inverter to serve the entire systent tle@luces system costs without hurting system
performance. Since they represent the cheapestasti of inverter equipment most solar PV projects
should first consider the use of a centralized iiterdor any installation with a proposed systempazity

of greater than 50kW.

The Kinghaven site, on the other hand, featuredymaaftops, each having a different inclination and
azimuth. A centralized inverter in this case wonlat serve the system well for two reasons. First,
centralized inverters regulate the voltage of thére system on the basis of the lowest-common-
denominator. This means that the system can anigtion as well as its weakest part. Since the

Kinghaven site features some rooftops that receiwwdight mutually exclusive to other rooftops (ie.
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east/west, etc.) this would have had a serioudiynglental effect on system performance. Secorttily,
use of a centralized inverter at the Kinghavensibeld have facilitated the need for long DC-wivms
to connect the various barns to the location haugie centralized inverter. DC wiring is, by nesigs

much larger than AC wiring and is therefore morpemsive.

In order to solve this problem Kinghaven was forteaonsider all other feasible options: the uka o
centralized inverter utilizing intelligent multiplpower point tracking (MPPT) technology; the use of
small string inverters; the use of slightly larg#ring inverters using intelligent MPPT technolodiye

use of micro-inverters; and the use of DC-to-DQroer technology.

The first consideration, the use of a centralizegeiter using intelligent MPPT, initially seemeblielia
good solution for the project as it solved the jobof irradiance levels varying on roofs at diéfer
points of the day. The issue of long DC wire ruvess not solved, but this factor by itself was not
determinative to whether or not the technology wsed. Intelligent MPPT allows an inverter to isela
the voltage of particular strings flowing intotihereby regulating voltage over the system with@awing

to resort to operating at the lowest common denatom However, our equipment choice in this
category was not free of problems. First, the camypwho produced the inverter was in a very weak
financial position, leading to doubts as to itstomned existence over the 20 year course of Kinghav
FIT contract. The equipment is also not easilyssfcompatible with other inverter technologiestas i
operated at 480V (the American standard) rathen @0V (the Canadian standard) and required
specialized technicians for service, repair, amdaement. In the case that the company went but o
business and Kinghaven was forced to replace thgmgnt, it seemed likely that we would be faced
with performing an entire system overhaul in ortieaccommodate a different inverter technology. As

such, we decided it would be prudent to considealleminverter options.
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At one end of the spectrum we had the option aigishicro-inverter technology, and at the other end,
the use of larger string inverters with intelligd®®PT. Micro-inverter technology refers to modideel
inverters, meaning that one inverter is attachedatth module and electricity is converted to AGhat
source. String inverters allow for individual sgs, representing a small nhumber of panels, to be
connected to the inverter. Larger string inversteespecially those using intelligent MPPT can
accommodate multiple strings. Micro-inverters wered out fairly quickly due to a combination afh
cost, low nameplate capacity, an unproven trackrcgcthe inability to be used with a three-phase
electrical system, and an expectation of increasaimhtenance and labour costs. Small string ink&erte
ran into similar problems as those of micro-inviexteWhile being slightly cheaper than micro-ineest
small string inverters can still only facilitateetttonnection of one string, and in many cases ¢anno

connect to a three-phase system.

The use of DC-to-DC optimizer technology allows éither string inverters or centralized inverteract

as though they are using micro-inverters by faililg module level monitoring. DC-to-DC optimizers
are, however, somewhat redundant for use with nsingg inverters due to the isolation of modules
already achieved by isolating the string from thstrof the system. For this reason they are often
considered a more appropriate choice for systenmsgusentralized inverters. In the case of the
Kinghaven project however we would have needeadtall optimizers across the entire system and the

associated costs made the extra investment nohwioite.

The Kinghaven project’'s inverter problem was evaelyusolved by selecting a larger, three-phase
capable string inverter that used intelligent MR#IO could accommodate multiple strings. This gasre
the flexibility to accommodate the different indiions and azimuths while still achieving the cost
advantages associated with using larger pieceguwpment and minimizing the required DC cable runs
that would have been associated with the use afgel, centralized inverter. Refer to AppendixoF f
details regarding the inverter selection usedherKinghaven project.
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2.3.3.2 Photovoltaic Modules

The selection of modules for the Kinghaven projeats based on three streams of consideration: what
form of solar PV technology we would choose for irs¢he project (mono-crystalline, poly-crystalline

or thin-film technology); what the expected insdllcapacity (rated capacity in watts) of the panels

would be and how many PV cells would be includeegach module; and how much the panels would

cost and who manufactured them.

Our first line of consideration was the easiesti¢al with. Thin-film modules were quickly ruledtou
because, even though we would have been able ¢ossawe money by not having to reinforce the barn
roofs, the cost savings were much less than theev@presented by the increase in performanceediffer
by either poly or mono-crystalline modules. Theigi®en between poly and mono-crystalline modules
was more difficult as the cost-benefit analysis wasch tighter. In the end we decided that mono-
crystalline modules would be the best choice fergoject due to their higher efficiency over tle of

the FIT contract despite higher upfront costs.

The other two considerations were handled in a nmete organic manner. Because the solar modules
were excluded from our original EPC agreement vit8P, our original estimations of number of
modules installed, rated capacity of each modubst,cand manufacturer changed constantly as the
industry evolved over the development period. &wample, we originally thought that we would be
working with 230W PV modules at best. However, thged capacity of available modules increased
over the development period to 250W+. The techgyoliso saw a marked drop in price and an increase
in number of available manufacturers. These factorced me to adopt a flexible evaluation model in
determining what manufacturer to eventually procoredules from. In the end it was decided to
purchase modules from Silfab Ontario Inc., an aadly Italian based manufacturer that has set up

operations in Mississauga, ON (Appendix H).
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Of extreme importance during the evaluation peviad physical interaction with manufacturers and the
products. | accomplished this through a combimati® manufacturing plant tours, conferences, trade
shows, and other networking events. The CanSIA 2@hference was especially useful in getting & se

the products of multiple manufacturers side by .side

2.4 Phase 3: Regulatory Approvals & Construction

2.4.1 Conditional Offer

To provide an example, Kinghaven’s applicationite EIT program was submitted to the OPA on July
12" 2010, and a conditional offer of FIT (Appendixtas finally received back from the OPA regarding
the project on May 26, 2011 — over 10 months lat€he particular internal problems at the OPA as
pertaining to the administration of the FIT programe beyond the scope of this report, but woulére

interesting focus for a following study.

After receiving a Conditional Offer of FIT from ti@PA a proponent has 15 business days to return two
signed copies of the form to the OPA along with #pplicable application security. Originally, the
OPA Conditional Offer of FIT contained a provisiat s. 2.4(a) which gave the OPA a right of
revocability of the offer up until the point of aofect reaching Notice to Proce®¥d.However, in the

events leading up the 2011 Ontario provincial &ectthe Liberal government ordered the OPA toroffe

53 At this stage there is no exemption for Capacitpdation Exempt Projects. For commercial solariRstallations the
proponent must include an application security5G/8W of installed capacity. For proponents of attyer commercial FIT
installation the applicable security is $20/kW mdtialled capacity. Finally, for community or alggmial developers of FIT
projects the application security is $5/kW of ifig@ capacity. It is important for community arfbaiginal developers to
identify the fact that they qualify for this categearly on in project development as the diffeeehetween application
securities owed is quite substantial. In the cdd@nghaven, it was not identified until the Nagito Proceed stage that we
could submit the “community” fee as an applicats@eurity and as a result we had to leave a mugeda@amount with the OPA
over the pre-Commercial Operation stage of prajegelopment. All application securities are retaro the applicant upon
reaching Commercial Operation.

S4FIT Contract, supranote 45 at s. 2.4(a)
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holders of Conditional Offers of FIT a waiver thatllified the revocability claus®. In return, the

applicant had to agree to submit a Domestic Condah (DCP) (Appendix E) by a certain date
depending on the size and type fo the FIT projétthe case of Kinghaven this date was Decembgr 08
2011. Since the DCP is also a requirement of aegfidin for Notice to Proceed, this was an easily

attainable goal.

2.4.2 Connection Impact Assessment

The Connection Impact Assessment (CIA) is an armliysdertaken by the proponent’s LDC (HONI in
Kinghaven’'s case) to determine whether sufficiend gapacity exists at the location of the potdntia

project to facilitate its interconnection to thédgr

The CIA is submitted to the LDC on what is knowna&Form B”*® Through it, grid capacity is
officially assigned to the project. In the casattihe grid infrastructure to which the projecingending

to connect is owned by an LDC other than HONI, ghecess is slightly more complicated and expensive
as both the private LDC and HONI must conduct sepaanalyses in order to determine the feasitolity
connection. For example, HONI suggests that th& €fage should take 40-60 days following
submission of the “Form B” and supporting documgata This is accompanied by a fee of $3,000 for
small and medium scale projects, and a fee of $7f00 large scale projects. If a second LDC is
involved then both the LDC and HONI will requireypaent of the respective fee and the total anallytica
process undertaken will require that a similar amai time be invested at each company. At theand
this process the relevant LDC(s) will guaranteal grapacity for the interconnection of the project
contingent on a Connection Cost Agreement (CCAhdeaixecuted between the proponent and HONI

within a period of 6 month?.

55 “Waiver of OPA Termination Rights Availablé@ntario Power Authoritf02 Aug 2011), online: Ontario Power Authority
<http://fit.powerauthority.on.ca/waiver-opa-termiioait-rights-available

56 “Connection Impact Assessmeriydro One Networks In€2009), online: Hydro One Networks Inc.
<http://www.hydroone.com/Generators/Pages/ConnelatipactAssessment.aspx

57 Kinghaven CIA Complete.email (Appendix G)
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It should be noted that the CIA submission packamet be complete, accurate, and containing all
required ancillary information requested by the LDIEa CIA package is not perfect, significantaled
will be experienced by the proponent in getting tf®C to assign grid capacity to the project. In my
experience developing the Kinghaven project LDCerimél processes are ideally, from the LDC
standpoint, simply a rubber-stamping processhdfdpplication reviewed is not at least nearly quetfit
will be set aside and not looked at again witHelittr no communication to the proponent. For the
Kinghaven project, the project consultant and EB&ise provider, Ontario Solar Provider Ltd. (OSP),
ensured the application package was prepared dgrrecEven with a knowledgeable consultant
administering the CIA file Kinghaven still exper@ead delays in getting CIA approval from Hydro One
as there were outstanding questions regardingitfrevoltage transformer that would be used to cohne
the project to the Ontario electrical grid. Fortamty, a completed CIA application package should

include the following items:

1) Completed “Form B”;

2) Site plan for project installation;

3) Distribution Map (acquired at pre-FIT consultat&tage);

4) Single Line Diagram for the proposed system iratialh on the project side; AND

5) Complete proposed equipment characteristics arehgzanying electrical philosophy.

A final tip for the proponent at this stage is t® dbsolutely sure of their choice of interconnediee
voltage (i.e. selecting which power line running@nheir property to which they intend to connedt).

my experience, LDCs are very accommodating wheormtes to changes to the selection of equipment
being used in the construction and interconnectiba project, but are very rigid when it comes to
changing the line voltage and, as a result, thddiet which the project is connecting. If a progot
wishes to change the feeder to which they are gingao connect their project, they will be forded

34



submit a completely new CIA package and, therefexperience the waiting period involved. At this
stage the LDC also provides an estimation of whatdosts to the proponent will be to purchase the
required metering equipment and to interconnecptbgect to the Ontario grid. However, these casts
not firm and are subject to an adjustment, or “upé true-down,” at the time that the project é¢sually
interconnected. The proponent has the option plyam for a Connection Cost Estimate (CCE — Class
“A” estimate) which more accurately establishesiiobnnection costs prior to reaching the true-upé-
down stage, but this is expensive and requirebduradministrative processing. Kinghaven decided n
to pursue the CCE for its solar PV installationinghaven’s interconnection costs were estimatddiat
stage to be just over $29,000. Kinghaven's own @pplication package, as well as accompanying

approvals from HONI, is included in this report/gsgpendix J.

2.4.3 Electrical Safety Authority Plan & Approval

In order to conform to the Ontario Electrical SysseCode a proponent must receive ESA approval for
all electrical systems being installed in accor@andth project design. Electrical system plansustho
ideally be submitted to and approved by the ESArpio the construction of any new electrical system
improvement, upgrades, or new installations becaiitb®ut approval there is a chance that the ESIA wi
require the system to be changed — at added expente® proponent — in order to adhere to code.
Kinghaven’'s submissions to the ESA included twoasate packages. The first was done by OSP and
detailed the electrical system being employed Hierdystem side of the inverters used to converDtbe
flow of electricity produced by the solar panel®iAC power usable by the Ontario electrical griche
second plan was produced by the Wamback Corporatnoh pertained to the 600V secondary (low-
voltage) service running from the project invertengt to the secondary kiosk — which houses the
generation meters and other important electricalpggent — and the high voltage service beginning at
500kVa substation transformer installed as a sgepransformer for preparing the electricity prodiite

be fed into the 44kV electrical line to which theject is connecting. As well, the second plaro als
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included the three-phase high-voltage service ueedonnect the 500kVa transformer to the street.

Kinghaven's ESA plan submission packages have imetuded in this report as Appendix M.

2.4.4 Notice to Proceed

The OPA “Notice to Proceed” (NTP) was, prior to theoduction of the OPA pre-NTP waiver issued in
the days leading up to the 2011 provincial elegttba stage at which a proponent’s Conditional Odfe
FIT goes firm between the proponent and the OPAs itAwas originally constructed, the OPA
Conditional Offer contained a revocability clauseough which the OPA could cancel the offer prior t
reaching this stage. The NTP stage of FIT prajiestelopment includes three componéefitdie NTP
form, the Domestic Content Plan, and proof of feiag for the project. At the NTP stage the OPA
assigns a Contract Analyst to the FIT projecttfilat coordinates with the proponent for all furterges

of FIT project development up to interconnectiothvihe grid and finalization of the FIT Contract.

The Request for Notice to Proceed form is a onepglarument that is quite simple to complete. The
DCP and supporting documentation is a more flexalweument that so far follows no standard template
as presented by the OPA. The DCP includes a sefrigsecklists, differentiated by technology, theat

out the DC “score” attributed to a particular pi@Eeequipment or labour. A project must reach rade
level of DC based on points received from eachgoaiein order to be said to have met the FIT cantisa
DC requirements. In support of this form the pmogrt must write a document detailing how the
assertions made on the OPA DC checklist are gainiget met, as well as several assertions from the
proponent that the proposed DC levels for the ptajéll be met. Proof of financing generally takbs
form of a letter of comfort from the proponentsafiicing source, as well as assertions from the peaqo
that the financing secured for the project willyohe used for the development of that specificqgooand

no others. These forms and all other documentatierincluded as Appendix E.

%8 “Notice to Proceed Instruction€ntario Power Authority27 Sept. 2010), online: Ontario Power Authority
<http://fit.powerauthority.on.ca/Storage/11144 NThsttuctions 100927.pHf
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Following submission of the NTP documentation te @PA, contact was made by the assigned Contract
Analyst. Any problems with the documents were higtied at this stage. Once the assigned contract
analyst approves the NTP Request package it tddag 40 days for the OPA to produce the final NTP
documentation and send it to the proponent. Thpgrent then executes two copies of the NTP form,
already signed by a representative at the OPA, raails them in along with the Final Application
Security>® For Kinghaven, this security totalled $5,000 asdid not elect at the application stage to be

considered a community project by the OPA.

2.4.5 Connection Cost Assessment

This step can be undertaken after the conclusidheofCIA stage, and must be initiated at least &sd
prior to the end of the six month limitation periedtablished by the CIA. It does not depend on the
satisfactory attainment of NTP by the OPA. Durithis stage the LDC finalizes their estimate of
interconnection costs established at the CIA stdgés wise to get some form of preliminary appabv
from the OPA contract analyst regarding NTP asethigre initial estimate of interconnection costssimu
be paid by the proponent to the respective LDC dinedCCA stage is completed. Once again, thisisost

subject to adjustment at the true-up/true-downtpoin

During development of the Kinghaven project, aaiaramount of circular logic was encountered & thi
stage because HONI will not assign a project manigthe file until after the CCA is completed. ih
was difficult from a timing perspective as the LIp@ject manager is the only person that can provide
information with any certainty regarding placemarit the generation meters — a crucial piece of

information for producing an ESA plan. Due to tiroenstraints and the interest of installing the

% This security is once again $25/kW of installegamity for solar PV projects, $10/kW of installedpacity for other
technologies, and once again $5/kW of installechcay for community or aboriginal projects.
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Kinghaven project and reaching commercial operatiefore the summer months, our ESA plans were

submitted for approval prior to receiving word ohese the generation meters should in fact be ldcate

2.4.6 Kick-0ff Meeting

Kinghaven's “kick-off” meeting with HONI took placen March 2, 2012. Present at the meeting were
five members of HONI, Kinghaven’'s head project ng@ra site manager, and master electrician from
OSP, as well as myself and a key representati¥engfhaven’s property management team. The purpose
of the kick-off meeting is to set the approximaétedfor interconnection of the project based oreetenl
construction timelines and interconnection requeets. This stage is useful as it gives the propbae
chance to get a more realistic idea of what thé¢ @bsterconnection will be in comparison to wheds

paid at the initial Connection Cost Deposit stageletermined after the CCA. In the case of Kingimav
the HONI project manager assigned to our file degtitb coordinate communications through our EPC

provider based upon a pre-existing relationship.

2.4.7 Construction

While structural reinforcements and roof surfacgparation took place in October, 2011, construatibn
the solar PV system began on Maréh Z012. Thomas Kreutzer, the executive vice-pegiof Ontario
Solar Provider and head OSP project manager dithghaven solar project, notes that the first staige
a solar project is usually the installation of theerters. However, based on the fact that thertevs
intended for the project were not available attthee, it was decided to pursue other project aitivi
instead. Our first task was instead to begin teaching of the main low-voltage wiring that would
connect the east and west halves of the project.oiginally planned for trenching to take 35 hobus
encountered numerous delays including weather,riecb component deliveries, and running into
underground obstacles. While the Kinghaven projecorporated trenching runs that would be
considered unusual for most solar projects, ifpgi@gect activity is necessary it would be wise tanpon

it taking a long time. Fortunately we were ablartove onto other project activities while the tiging
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was delayed. At the writing of this report, constion was still a long way from complete. Insiitbn

of racking and modules on the east farm buildirsg® (Site Map — Appendix A) was approximately 60%
complete at the time of writing this report. Trbimg was completed on Monday, March 26, 2012. At
this time it is anticipated that installation ofthemainder of the system will be complete by miayM
2012. The 500kV transformer and other high-voltageipment are scheduled to arrive around that time
and be installed by early June. As noted, it iscgrated that the project will be inter-connectedhe
Ontario grid roughly one month following, on Juff, £2012. Ideally we can interconnect before thigda
however, as noted above, Juljwas the earliest date that HONI was preparedfer af of the Kick-off

Meeting.
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Left: Storing solar
panels at
Kinghaven.

Right: Unloading
solar panels.

Photo Credit: Jay
Willmot

Above: panels begin to go up on Barn 1. Left: ditag beside panels in storage.
Bottom Left: trenching to the Race Track projét.sBottom middle: trenching
on the East Farm project site. Bottom right: ragkand other equipment — East
Farm project site.

Photo Credit: Jay Willmot
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3.0 Conclusions and Reflections

Like most projects, the Kinghaven project has, fiassas it is complete, had its share of successds a
areas for improvement. The greatest success fggarsonally has been that | was able to take #esst
to get it started in the first place. As an oldntae of mine used to say, “There will always be 100
different people with 100 different reasons why stmng will never work but, at the end of the dgyu

just have to do it.” Those words have never rungrtfor me.

Another great success that | attribute to thisquioyvas the completion of the project business plaoh
subsequent submission to the Bank of Montreal. ai@ivty financing is a crucial component of almost
any venture and without success at this stagerthjegb would have been severely hindered from ngvin
forward. That financing was obtained from one aih@da’s largest commercial banks is also a victory
because, when we approached BMO, the Canadian camatieanks were generally not participating in
project financing for FIT projects. As was notgddur commercial banker at BMO, the bank was simply
unfamiliar with the risks involved in the developmeof renewable electricity infrastructure and was
therefore hesitant to move ahead with any one grroj&he Kinghaven business plan that was prepared
for the bank, did, however, answer close to aBBfO’s questions and concerns. It should be ndtad t
Kinghaven already had a prior lending relationskith BMO that assisted substantially in getting the
bank to seriously consider the offer to financehia early stages. BMO is now lending to solar RV F
projects much more frequently, and | have been tiodd the Kinghaven project has helped them set a

benchmark for the due diligence expected of a neveldper to the field of renewable energy.

The first thing that | would improve about this jgct would be to set realistic expectations of the
development timeline and the realities of the depelent process right from the start. We were
disappointed several times to find out that propecivities would take much longer or be much more
complicated than originally anticipated. A thorbugnderstanding of the regulatory requirements

involved in the development of a FIT project woaldo have been extremely useful from the outset. |
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would also have approached negotiations with ERRigers much differently if | were to start agaifis
noted above, proponents have the most bargainwemegarding construction, etc. as they approlaeh t
actual construction of the project. For instanaethe point of reaching NTP the vast majority of
regulatory and project planning steps have alrebdgn accomplished, helping to greatly reduce

development risk moving forward from that point.

With these points in mind, I've distilled a few $ems for the potential proponent of a solar PV
installation. The first is that it is very helpfid have a good consultant on hand to facilitateigment

as it is very difficult to carry out every aspectpooject development individually. To have a coete
understanding of all of the technical, financialddegal issues involved in developing a projeatarrthe
Ontario FIT program is nearly impossible. If ardindual can possess sufficient understanding to
manage two of the aforementioned categories théyfimd themselves at an advantage over mosts It i
certain, however, that they will still need helpdompleting the project, as well as in making stinag
their own analysis is correct. For me, the tedhiingide of project development was where | strugjgle
most. If it had not been for the expertise of @nt&olar Provider | feel it would have been mucbren
difficult to navigate several technical steps ire tHevelopment process. The Connection Impact
Assessment and ESA approval process are examplpsojgict steps | would not have been able to
complete on my own, especially because my expegibas shown me that if the paperwork is not nearly
perfect the first time the application will be mareless ignored by the authority to which it isitseThis

can only reconciled by constant check-ins by thaiegnt.

| first recognized this weakness in my understagdiaring the original pre-FIT consultation when |
mistakenly assumed that it would be easy to corthegproject to a high-voltage 44kV transmissiorli
I had no idea what the cost of connecting to a 44k& would be and also failed to consider whethar
current low-voltage infrastructure would eithertghe technology we were planning to use for troggut

or connect to the grid at the desired voltage.
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A second lesson worth taking away from the Kinglmapmoject is that if the proponent is capable then
is in their best interest to carry out as muchh& pre-construction development work as possible by
themselves. One should at least contract for thdge initial development services instead of émger
into a full turn-key package deal. As mentioned\ah the best value for money in developing a solar
project can be found at a stage as close as pedsilihe actual construction of the project, sSuciNaP.
EPC providers charge a substantial premium to iddals involved in pursuing a truly “turn-key”
solution. Though “turn-key” solutions save a lbtrouble for clients who want the benefit of desygihg

a project without having to worry about it, thoskomvish to maximize the value of their dollar amd a
willing to do some of the work themselves will béhgreatly from employing this strategy. The
activities that | refer to in this sense includé administrative, regulatory, and project manageimen
activities — this includes handling negotiationsthwequipment suppliers and procuring equipment

directly.

A third point of consideration is to have realistixpectations of the project development timeliiwen
with the best of intentions, the government authesiinvolved in passing all the necessary reguato
approvals for development have, in my experienak the experience of many others in the industry,
taken substantially longer than they originally mpieed to complete various stages. The most apparen
breakdown in adherence to timelines in the cagheoKinghaven project took place during the approva
of our original FIT application to the OPA. Whilapplied for our FIT contract on July 122010, | was

not issued a Conditional Offer of FIT until May 28)11 — over 7 months after the OPA'’s projected
window of 60 — 90 days for approval had expiredmifarly, our CIA took longer than anticipated for
HONI to approve. The CCA stage was quite a bit atimer with HONI, however this may have
something to do with the fact that the end of theACstage includes a large cheque sent from the

proponent to the LDC.

A proponent should also consider the fact thatdbeelopment process involves navigating a highly

uncertain environment. The proponent is left with task of distinguishing between quality companie
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with real experience in the design and installatibisolar PV systems and “fly-by-night” organizaiso
looking to sell a project and build it quickly sitygo make some money and move on, never to be seen
again. The challenge for a proponent is to takddhg view regarding project development. Thewimu
consider which companies will be around for 20 geat failing that, how to request that their pobjiee
designed to facilitate an easy transition throudiictv another organization can take over for maiuer

or repairs. For example, during the developmerthefKinghaven project a well known developer ia th
GTA area won contracts to develop solar instalfetion a number of rooftops owned by a large box
store. The installation was done poorly using joeable materials and in the end the system alemte
fire on the roof and had to be torn off messilytbg fire departmerf. Needless to say, that developer
and box store corporation are no longer workingetiogr. Proponents in the Strathroy area haverafso
into issues by not completing the proper due diligeregarding the presence of requisite grid capaci
needed to connect their projéttAs a result many were left with equipment ingtalbn their properties
but no way to connect to the grid. This problens leen addressed by the OPA by requiring all

microFIT applicants to consult with their LDC’s grito receiving a FIT contrat.

It is also very much worth considering some ofltheriers generally encountered by proponents triong
develop projects for the first time. As noteddfimg sufficient funds to construct a project largesin a
microFIT installation is difficult for most peopls many lending institutions require collaterabider to
lend on the project. This is usually in the forfraamortgage on the property, which many peopleeshav
already used in order to buy the house in the ffleate. “Non-recourse” lending is becoming inciegly
available in Ontario as a reasonable solution ®globlem. However, it is not a perfect solutamthe
companies offering financing of this type often @ high interest rates and inflexible lending ®rm

Canadian commercial banks are becoming more appeibbecto finance larger projects. However, there

50 Details withheld to protect the parties involved

51 John Spears, “Ontario Solar Projects Put on HBHE Toronto Stall Feb 2011), online: Toronto Start
<http://www.thestar.com/article/937782

2«Rule Change for New MicroFIT Application©ntario Power Authoritf9 Feb. 2011), online: Ontario Power Authority
<http://microfit.powerauthority.on.ca/rule-changeanmicrofit-applications
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is still a long way to go before there is a trulgrkable financing solution that is accessible ®dkierage

Ontarian looking to develop a project for him ordwdf.

Worth noting as well is that the apprehensive apghmothat the commercial lending industry currently

holds regarding the development of renewable enargPntario is shared by insurance underwriters.

Insurance premiums in Ontario for solar PV instailas have in my experience been quoted around the
1% of total asset value level or higher. ChrisWdentzel, Sebastian Seyfarth, and Thomas Kreutzer o
Ontario Solar Provider, all of whom have experiemnceking within the German FIT scheme, note that

insurance premiums in Germany are generally clws@r2% of asset vallé. This is largely a result of a

lack of knowledge on the part of most Ontario-bassedrance underwriters.

Though my reflections and conclusions have so égnlargely centered on the proponent’s perspective
considerations of the broader industries involveth @lso be very useful in understanding how to
approach project development. While this papesdogurport to engage in a thorough analysis ef th
political and legal issues that have arisen asaltref the Liberal government’s treatment of reable
energy, it is still worth considering how the pilitation of the Ontario FIT program has affecteery
player involved in the program from the top dowdne criticism of the program that | feel is faifitting

is that the government rolled the program out gyiekd as a result has had to seriously adjustihbas
approached the program’s actual administrationerdhave been several problems that have developed
since the inception of the FIT program, arguablg do poor planning, and certainly due to a lack of
communication between the administrative actorslved and other stakeholders outside of government.
The interconnection problems experienced by micfakdvelopers in the Strathroy area are an example

of the results of this type of miscommunication.

Project developers and equipment manufacturersy mawhom have re-located to Ontario or have set

up new offices, are a prominent example of a grbapvily invested in the existence and efficient

% Interview of Christian Wentzel, Sebastian Seyfastid Thomas Kreutzer (28 Sept 2011)
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administration of the FIT program. From my own esences in dealing with these parties, participati

in discussion groups online, and attending confeenit is clear that the administrative deficiesdhat
have so far been experienced by the private saotocausing serious concern among those stakebolder
Private sector actors depend on certainty in theinless environment in order to effectively admanist
their respective organizations. Unfortunately, thieeral government has shown a tendency to make
what some describe as “knee-jerk” changes to thgram in response to political pressure experienced
from the press and other politicians. For exampldune of 2010 the OPA put out an announcemait th
the tariff rate for microFIT ground-mounted sol&f Pstallations was being reduced from $.802/kWh to
$.588/kWh because an inordinately high level ofriest in projects of that type resulted in an @maatlof
application$? This rate was eventually raised again to $.642/lafter significant backlash from private

sector actors and industry associations such asA\@8# CanSIA”?

In my experience, it seems as though the Libendy jeas been more interested in using the FIT puogr
to advertise its success in implementing policy mhéa position Ontario to recover from the finarcia
crisis of 2008 than in designing and administerangublic program which carries out the goal of
incentivizing the development of privately held gmeenergy resources in an efficient and effective
manner. The Liberal government constantly holésR™ program out as an economic policy rather than
an as energy policy. By this | mean that the fdtas been on creating jobs instead of trying taatiu
people on the less tangible benefits of buildingyeen energy economy. The benefits include ingpiri
the innovation and development of materials antirtelbgies that over time can to help eliminate our
dependence on oil and nuclear technologies andileitg our electrical grid to be more transparand
efficient through the use of smart-grid technolsgidHowever, it seems that the political presswiad
felt by the current provincial government with redgmto rising electricity prices and the restriotiof

municipal control over the development process digsificantly skewed the focus of discourse on the

54 Tyler Hamilton, “Clouds Over Ontario Solar Plaffie Toronto Sta¢19 Jul 2010), online: Toronto Star
<http://www.thestar.com/article/836499--hamiltongig-over-ontario-solar-plan

8Feed-in Tariff Price Scheduledntario Power Authoritf03 Jun 2011), online: Ontario Power Authority
<http://fit.powerauthority.on.ca/sites/default/filEST%20Price%20Schedule June%203%20201 %.pdf
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political front. Winning votes has become more @mgnt than implementing the best possible energy

policy.

The politicization of the FIT program became insiagly clear during the provincial election campeig
of 2010/2011 when Tim Hudak and the provincial PPesgive Conservative Party took a strong stance
against the Liberal's position regarding FITs. Tdiscourse surrounding the FIT program began to
describe “government subsidies” rather than moreragpiately describing the actual financing
mechanisms used to pay project owner/operator§s &lso began to shoulder the vast majority of the
blame for rising electricity rates despite the fwt this increase had resulted almost exclusifreiyn
infrastructure improvements. By the time of thevimcial election interconnected FIT projects anmtedn

to less than 100MW — approximately 0.05% of therage operational grid capacity and not even close t
a level where FIT prices could have had any meduningpact on the actual determination of electrica

rates paid by consumets.

The message was effective, however, in determittingdirection of the Liberal campaign platform and
subsequently the actions taken by the various paHri¢s administrative departments. For instance,
following the first incendiary comments by Tim Hudi his campaign to become Premier of Ontario,
the Liberals released the third round of contrdétrs to mid-sized projects. In fact, the Kinghave
contract was part of this batch. As mentioned abtive issuance of the contract offer by the OP& ha
been delayed to such an extreme degree that thegtiof the contract release could be seen as the
government trying to demonstrate that the prograas v fact successfully producing results. The
contract release also contained a very peculiaraglon to the original contract language. Where
Kinghaven had originally applied to receive a cactrcontaining provisions for 50% domestic content,
the OPA released a contract amendment requiringraject proponents who had not already paid for

equipment in full to adhere to a domestic contentl of 60%. The effect of this was to require all

56 «Bj-weekly FIT & microFIT Report’Ontario Power Authoritf20 Sept 2011), online: Ontario Power Authority
<http://fit.powerauthority.on.ca/sites/default/filBs
Weekly%20FIT%20and%20microFIT%20Report%20SeptemBefath%20201 1. paf
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projects to use Ontario produced solar panels éir thstallations. While this did not turn out be a
hindrance in the end, and in fact allowed me toilfarize myself greatly with the Ontario manufadéhgy
community, it was not difficult to view the move ltiye government as a means of bolstering economic
demand and trying to create more jobs on the maturfag side in anticipation of the PC campaign
against the FIT program. The Liberals also reléasevaiver agreement to project developers with
Conditional Offers of FIT in hand, but who had na@t reached NTP by the time of the provincial
election, which waived the revocability clause eamtd in the original Conditional Offer terms. d?rio

the waiver it would have been possible, had the R&kbeen elected to power, for the newly formed
government to revoke all unfulfilled Conditional f&fs of FIT that were outstanding with developers
regardless of what stage of development the pojeete at or how much money had been spent by local
developers. Following the provincial election, ogbe announcement of the FIT Program Review, the
OPA noted that the program was being frozen antriea pricing would be instituted for all projects
that were applied for after specific dates depemdim project siz&” This decision has, in my experience,
not been accepted gracefully by many stakeholahetise industry as it explicitly contradicts s. BYLOf

the most recent version of the FIT rules (versidn1)®® S. 7.1(b) states that the pricing to be appled t
a contract is the tariff pricing available as of hrice schedule published at the time of the agfitin’s

priority time-stamp as issued by the OPA.

The recent conclusion of the anticipated two-yeataw of the FIT program has provided more insight
into how the Liberal government views the futuretted FIT program. Upon beginning the review, the
OPA announced the objectives of the review as $opicluding but not limited to FIT price reductions
ensuring the long-term sustainability of clean gggsrocurement, continuing to build on the sucadss
Ontario-based manufacturing and clean energy jehticm, consideration of new technologies and fuel

sources, and a review of the current processelae ppo deal with local consultation and the rerde/a

57“FIT Program Under ReviewOntario Power Authoritf31 Oct. 2011), online: Ontario Power Authority
<http://fit.powerauthority.on.ca/fit-program-reviesder-way
%8FIT Rules, supranote 21 at s. 7.1(b)
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energy approval (REA) proce¥s.The FIT Review recommendations — that have beeaped by the

Liberal government — address all of these poirBeme key points of policy that came out of the FIT

Review are as follow&*

Tariff rates are being reduced for wind and soMipRojects. Wind is experiencing reductions of
approximately 15% while solar PV tariffs are bereduced in some cases by as much as 31%.
Tariff rates for hydro, biomass, and biogas witheen the same.

Where s. 7.1(b) of the old FIT rules states thattthiff rate applied to the contract would be the
tariff rate applicable at the time of the priorttgne-stamp, the tariff rate will now be offered at
the time of contract offer.

FIT rate reviews and adjustments will now take elannually.

Some regulatory processes are being streamlinedifisplly the REA process.

Community and Aboriginal projects as defined by H€ rules will now be given priority over
projects being procured and developed by privateldeers and others in the energy industry.
Funding will continue to be offered to CommunitydafAboriginal projects for “soft-costs” that
take place during the pre-construction developrpéates of development.

The program will be capped at 10,700MW until thd en2015.

10% of the remaining capacity to be allocated Wil given to Community and Aboriginal
projects.

A new “points” system is being introduced to detierenthe level of Community or Aboriginal
participation in a given project and projects witiver 15% Community or Aboriginal
participation will be given priority for review arttle award of contracts.

Municipalities are being given rights of review farge solar and wind projects, and projects that
are able to get the support of their municipal @iunill be given points that will result in the

prioritization of that contract.

%FIT Review, supraote 4
°FIT Review, supraote 4
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All in all, the review addresses and proposes &wlatto a number of key issues that were hangirgy ov
the head of the first formulation of the FIT progra The central issue of the review was the dowdwar
adjustment of tariff rates paid to generators mahenas of wind and solar development, espedalbyr.
This is not particularly surprising due to falliequipment prices. An interesting point of not¢hiat the
size tranches for solar PV were re-organized if® groups <10kW, 10-100kW, and 100-500kW.
However, the tariff rate assigned to the <10kW siategory is only one cent higher than the tagféer
assigned to projects in the 100-500kW category4@BNh vs. $.539/kWh): It could be argued based
on the new tariff that either the government bagwhat equipment and development costs are
appropriately close regardless of project scal¢hatr projects sized closer to 500kW are being dekas
more desirable. It also seems apparent thatahergment is trying to make it clear that a pripof the

FIT program is to encourage the involvement of la€ammunity and Aboriginal groups in project
development. That we are seeing a call for stresal processes in the REA process and other
regulatory processes shows that the governmefgdstiging to curb the tendency of the FIT program
be criticized as heavily obstructed in deploymem tb bureaucratic inefficiencies. There is, hosvev
no guidance provided on what the long-term goathef government is regarding the development of
renewable energy beyond 2015. The presumptidmaisnew goals will be set at that point, though twha
the new goals will be depends on several extereslit particularly the amount of grid capacity trsat
dedicated to new nuclear builds or the refurbishtnwnold plants. Overall, the findings of the FIT
Review could be seen as encouraging on the baishtére is still a commitment by the government to
develop more renewable energy in Ontario. Howewew these recommendations will be implemented
is still yet to be determined, as is the questibhaw much capacity will be allocated between therent
year and 2015. The fact that the program will fieete reviews on a yearly basis also seems to Iigaia
FIT contracts will only be issued for 8 to 10 manthf the year. This is largely dependent on whethe
contracts continue to be issued in batches oeifQRA will in fact set out to issue contracts otieefile

has been reviewed in accordance with the origimas af the FIT program.

"L FIT Reviewsupranote 4 at 27
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All'in all, the completion of this project has beame of the most rewarding experiences of my lies. |
began researching renewables during the twilighsplof the old RESOP, and had a reasonable working
knowledge of FITs prior to the passing of tAeeen Energy Acthe prospect of Ontario implementing a
FIT system modelled after Germany’s was extremebitiag for me. | originally set out in the MES
program to find ways that knowledge of the nateralironment and sustainability could be incorpatate
into business practices and how the law interaafii this relationship. A solar PV development and
the FIT program provided exactly that opportunisypmlicy and law moved to establish a viable market
in the renewable energy industry. Because | wdigddable to apply the skills | had learned in my
undergrad studies and the skills that | had leamedy JD degree through Osgoode Hall, the chaoce t
get involved in the FIT program myself and devebproject was something | could not pass up.
Though the project itself took almost two yearsalep, and was extremely frustrating at times, | can
honestly say at this point that there is no othay wcould have spent my time in Environmental &sd

that would have brought me as much satisfactionfaifidment.
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5.0 Appendices

Appendix A — Layout & Site Map
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Appendix B — Pre-FIT Consultation Report

Hydro One Networks Inc.

Distribution Generation = Markham Office hyd r8
185 Clegq Rood, Markhom, Omaria. 16G 187

Fox 9059443342, Telephone: 1-800.419.5208

July 8, 2010

Jay Willmot
Kinghaven Farms Ltd.
4305 King Read, King City, ON L7B 1K4

Re: CONSULTATION # 1200 - Kinghaven Solarworks (250 kW)
Dear Mr. Jay Willmot,

Thank you for participating in Hydro One’s Pre-FIT Consultation Process. Hydro One supports the
Government of Ontario’s initiatives to encourage the connection of new embedded generation
facilities using renewable and clean technologies.

As a summary of our conference call, please note the following information for your Feed-In-Tariff
(FIT) Application:

Contract Facility is 3 Renewable Generating Facility For: Solar PV

Gross Nameplate Capacity: 250 kW

Site Location: 4305 King Road, Lot 3 & 5 Concession 6, King city, ON L7B 1K4

Name of Local Distribution Company (LDC): Hydro One

Generator connecting on: Three Phase

Feeder Name: 45M23

Connection Voltage Level in kilovolts (in kV): 44 kv

Name of Transformer Station to which the Feeder is connected to: Kleinburg T.5. 44 kV
Approximate GPS coordinates of the connection point location®: 43°54'53,22N,
79°35'27.34"W

As discussed, a feeder’s capacity, for all sections of a feeder, is based on the conductor size,
voltage of the feeder, system strength and distance from the Hydro One supply station to the
Generator's Point of Common Coupling (PCC). Available capacity for each section of the feeder is
allocated and the remaining available capacity is adjusted accordingly. This is commonly known
as the distance limitation rule and your project will be subject to this rule upon submission. For
additional information regarding connection requirements, please refer to Hydro One's Technical
Interconnection Requirements (TIR) document located

- n i P ical T X,

For the most recent list of avallabie capacity, please vls:t the Hydro One Dlstnbutlon Connected
Generators website (http: h ane 1e ne g !
Please note that the List of Appln:atmns is based on the current list of allucated capa:tty to rms
feeder as of today, and may change prior to your submission of your application to the Ontario
Power Authority (OPA). Please keep in mind, capacity has not been reserved for your project and
is allocated upon passing the Distribution Availability Test as part of the FIT process with the
Ontario Power Authority.

Additionally, since your project is below 250kW connecting to a feeder line of 15kV and below OR
below 500kW and connecting to a feeder line above 15kV, according to the Distribution System
Code it is classified as a Capacity Allocation Exempt (CAE) project.

! The connection pont (or Pownt of Commen Coupling — PCC) 15 typically located at the penmeter of the project s:te
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Appendix C — FIT Application

FIT-FMXX5]1 - Kinghaven Solarworks

The Ontario Power Autharity (OPA) requires that all parties wishing to apply to the FIT Program complate this Application Form and submit it to the OPA
mdicated in Section 4.1 of the FIT Rules.

FIT Help Centers 1-888-387-3403 Faw: 1-866-833-7978 Email Address: FIT@powersuthority.on.ca

By submitting this Application Form, the Applicant hereby dedares that the information contained in this docurment and submitted by the Applicant is trw
complete and accurate.

By submiting this Application, the Applicant agrees and acknowledges that the Appicant has read and undersiood the FIT Rules, obtained independem
legal advice, and agrees to comply with all requirements contained therein,

For Office Use Only

Reference Number FIT-FMXX!
(Applicant must indude this Application number on each page of all supporting documentation submitted to the OC

Section 1 - General Applicant Information .
Required fields are marked *
L. Applicant’s Legal Name:* Jkinghaven Farms Lid. |
2, Applicant's Primary Contao Details:
Frst Name:" Jay
Last Name:* Wilmot

Email Address:*

Mailing Address =¥

Jay-willmot@gmail.com

4305 King Road

City/Town:® Hing City
Country:* Canada
Province/State/Region:* Ontario
Postal Code/Zip Code: (mandatory for Canada and USA) L78 1K4
Phane Number:® 905-833-3770
Extension:
Mabide Number: 4184523850
Fax Number: 005-533-1158
3. Applicant Secondary Contace Details:
First Mame; Gregory
Last Narme| Willmat
Emzil Address: gregory willmoti@gmail com
Confirm email address: gregory. willmot@igrmail com
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Mailing Address: 4305 King Road

Ciry/ Terwn: King Ciy
Country:* Canada
Frovince/State/Region:* Ontario
Postal Code/Zip Code: L7B 1K4
Phone Number: BOS-833-37T0
Extension:

Mobile Number: B05-T137211
Fax Number: W05-833-1158

4, The Apphcant ini®
2 corporation

43, Where the Applicant is 8 corporation, provide the names of the Directors and Officers: where the Applicant s a partnership, joint ventume or

pther, provide the names of the directors, officers and partners as applcabls

David Willmot - President & CEQ

Susan Willmot - VP Operations

by Willmot - VP Buzimess Development
Greg Willmot - VP Business Development

5. Is the Apphcant a non-resident of Canada as defined in the Income Tak Act??

Na

&, Is the Appkmnt a G5T Registam?*
Vas

58, Provide the Applcant's GST Registration Number:
1 HAZIANE2FRTOO0

7, s the Applicant a generator currently licensad with the Ontario Energy Board 7™

Ko

8. Is the Preject eligible for the Ahonginal or Community Price Adder?”
Na

9, Has the Appiicant apphed for the OPA's Aboriginal or Community funding for this Project?®

Pz

§i, If no, dees Applicant intend to apply for the funding?®
Ho

10, Is the Pmject lbcated on Crown Ends?*
o

11. Is the Applcant applying for an ecoEMERGY incentive 7
Ne

12, Is the Apphcant comently a Market Partopant?®
Mo

action 2 - Project Eligibility Reguirements

rquired fields are marked *.

1. Project Mame:*

2, Municipal address of Project (must be located in Ontania)
Street Address:®

£305 King Road
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City/Town:* King City
Province: ® [a]/]

Postal Code:* L7BE 1K4

3. Legal description of Location of Project: *

ILoE 3-3, Concession 6, King City, ON, L7B 1K4

4, Project is a Renewable Generating Fadility for:*

Solar photovolaic (PV) (reoftop)

5, Gross Nameplate Capadty in kilbwatts (kW):* (Note: 1MW = 1,000kw) 200

6. Does the Project have, or has it had, a Prior Contract?*
No

7. Has the Applicant appbed for an Impact Assessment?*
No

7a. Has the Applicant’s Impact Assessment been rescnded?*

8. Is this Project an Incremental Project?*
No

ection 3 - Project Connection Requirements

zquired fields are marked *.

1. Expected Commercial Operation Date of Project:*
30/11/2011 (dymmfyyyy)

2, Is the Project a Capadity Allocation Exempt Project?*
Yes

3. Is Project connected to a Host Facilty?*
No

4, Project is connected to:
Distribution System
2.1, Mame of Local Distribution Company:® Hydro One Networks Inc

2.2, Does the Project require expansion of the distribution system in order to connect economically?*
No

2.3, Generator connecting on:
Three Phase

2.4, Is your proposed connection point at a feeder or at Transformer Station or Distribution Station:*

Feeder
2.4a, Feeder Name:* 45023 e.g. 2ZM24
2.4b. Connedtion Voltage Level in kiovelts (in kV)* 44 kv e.4q.27.6 kv

2.4c. GPS coordinates of the connection point location (longitude, latitude - Degree Decimal Format):*
43914783, -TO.500827T T e.g. 49,392, -75.570

2.4d. GPS woordinates of Location of Project (lengitude, latitude - Degree Decimal Format):*
43 9122444440448 70 5045 1056006686 e.g. 49.392, -75.570



Appendix D — Notice to Proceed & Domestic ContentlBn

120 defafie Screst West MOTICE TO PROCEED

Seattge S0

F a15-50T- 19T

ONTARIQ f  iibawenm
POWER AUTHORITY |

Pursuant to Section 2.4 of the FIT Contract, the OPA is hereby Issuing this Notice to Proceed. Capitalized
terms not defined herein have the meanings ascribed thereto in the FIT Contract.

We request that you acknowledge receipt of this Notice to Proceed by signing both copies of this document
and returning one (1) hardcopy of this Notice to Proceed to the OPA and emailing an electronic copy to

FIT.Contracti@powerauthority.on.ca

Date December 14, 2011
Legal Name of Supplier Kinghaven Farms Lid.
Contract Identification # F-001785-5PY-130-602
Milestone Date for Commercial Operation | June 14, 2014
“Cuntm:t Date June 14, 2011_

OPA AUTHORIZED SIGNATORY.

By: ﬂMH‘\

pae 1D Decarber Zo\\

" Mighael Kilsavy
Director, Conlract Managemen
Ontario Fower Authonty

SUPPLIER AUTHORIZED SIGNATORY

By; ﬂ; M

The Supplier acknowledges receipt of this Notice to Proceed.

Date: _JAN . S, 2ol

il 4

Name: Tay WILUh-BT

T, WP, Bewimgsy DeyrisprEnT
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Ontario Power Authority

Table 2: Domestic Content Grid — Solar {(FV) Power Projects Greater than 10 kW
Utilizing Crystalline Silicon PV Technology

Designated Activity Qualifying YasNo
Pementage
1. Silcon that has been used as input 1o sofar photovodaic cells 11%
manuiactusd in an Cntario sfinery. ”_Ll
2 &iiicon ingots and wafer, whes siicon ingots have been cadt in Ontario, 13%
and waters have bean cut from the casting by a saw in Ontario. ”'_;!
5 The crysialine sdicon soler photovolaic cells, whers their adie 1%
photovoltaic laven's) have been formed in Ontario. N*;l
4. Solar pholovoltaic modules fie. pansis), wher the sleciical connections 15%
betwoen  the solar cells have been made in Ondaro, and the solar ﬂj
phoiovoiaic module materials have been encapsulzied in Ontario
L Imverer, where the assembly, final wiring and tesfing has been done in 8%
Cntario. ] _:J
6. Mounfing systems, where the structural companents of the fixed or maving 11%

mounting systems have besn enfirely machined or formed or cast in
Camtario. The metal for the stuclural components may not have been pre-
machined outside Ontanio ofer fian pesiing/roughing of the pant for qualiy ?'.LJ
control purposss when It keft the smeher or forge.  The machining and

assambly of the mounting sysiem must have enfiely taken place in Ontario
(L=. banding, welding, piering and boking).

i Wiring and ebcirical hardwas that & not pat of other Designated 0%
Adwities, that has been sourced from an Ontario Suppier. “'"_LI

B. Construction costs, and on-site labour perfommed by individuals Resident in 18%
Ontario, provided fhat no more than 5% of fe total person-hours of all ?‘:J
such labour & periormed by indiiduals that are not Resident in Ontario.

. Consulting s2mvices, induding kegal, technical and accounting perfomed by 4%
mdividuals Besdent in Ontano, provided that no more than 5% of the 1odal
person-hours of afl such senvices are perfommed by individuals that am not ""__'_I
Resident in Ointasio.

Total 100%:




Domestic Content Plan Substantiation Letter

Supplier: Kinghaven Farms Ltd.
FIT Contract Identification Number: F-001789-SPV-130-502
Date: Nov. 12, 2011

Kinghaven Farms Ltd. intends to satisfy the 60% Domestic Content requirement pursuant
to the Feed-in Tariff Contract F-001789-SPV-130-502 as issued by the Ontario Power
Authority as per the following: (Total Domestic Content achieved: 65%)

1) Designated Activity: Solar photovoltaic modules, where the electrical connections
between the solar cells have been made in Ontario, and the solar photovoltaic
module materials have been encapsulated in Ontario (15%)

a. Manufacturer: Eclipsall Energy Corp.
b. Location: Scarborough, ON
c. Model: NRG 60 Series (230-250W), Made in Ontario

2) Designated Activity: Inverter (8%)
a. Manufacturer: Power One Inc.
b. Location: Toronto, ON
c. Model: Aurora PVI - 10.0 - OUTD - CAD Inverter, Transformerless, Ultra-

high efficiencies, UL1741/IEEE1547 compliant, 5 to 10 year warranty, Made

in Ontario

3) Designated Activity: Mounting System (11%)
a. Manufacturer: Ontario Solar Provider Inc.
b. Location: Toronto, ON
c. Model: OSP rooftop PV racking system, customized assembly for reliable
mounting of solar panels to roof, Made in Ontario; KB Racking flat roof
racking system, Made in Ontario

4) Designated Activity: Wiring and Electrical Hardware not part of other Designated
Activities (9%)
a. Manufacturer: NedCo.
b. Location: Mississuaga, ON
c. Equipment Description: wiring, combiner box and panel, meter base,
miscellaneous components
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5) Designated Activity: Construction Costs and On-Site Labour (18%)
a. Contractors: Lane Construction Inc., Ontario Solar Provider Inc., Wilson High
Voltage Inc.
b. Contractor Location(s): Toronto, ON
c. Services: Structural / roofing improvements to buildings, Solar PV System
Installation, High Voltage System Installation

6) Designated Activity: Consulting Services (4%)

a. Legal Consultant: Peter James (Mississauga, ON)

b. Technical Consultants: Ontario Solar Provider (Toronto, ON), H. H. Angus
Engineering Consultants (Toronto, ON), KLS Engineers (Welland, ON),
Wamback Corporation Ltd. (Newmarket, ON), Kinghaven Energy Consultants
Ltd. (King City, ON)

c. Accounting Consultant: Nick Kehar (Brampton, ON)

[ hereby certify this 12th Day of November, 2011 that all information presented in this
letter is to the best of my knowledge accurate and complete and represents Kinghaven
Farms Ltd.’s plan to satisfy the 60% Domestic Content requirement of the Ontario Feed-in
Tariff Program.

Kinghaven Farms Ltd.

Jay Willmot

VP, Business Development
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Appendix E — Bank of Montreal Financing CommitmentLetter

Kinghaven Farms Limitcd.
Commnitment Leteer
CREDIT FA ) NE

AMO T

LOAN TYPE:
ACCOUNT:
LOAN PURPOSE:

REPAYMENT:

TTZATION:
TERNM:
INTEREST RATE;

ATION FEE:
CONDITIONS PRECEDENT:

DRAW CONDITIONS:

$1,360,000 CDN
Demand Loan NomRevolving andfor Fiked Rate Temm Loan
Te be determined

Available to finance up 1o 80% of the tolal project costs for large scale
renewable eneryy project on farm property under the Feedin Tariff
{FIT) program offered through the OPA (Ontario Power Authority).
Total Project costs to be capped at 51,700,000 and includes $150,000
contingency,

Actual Project costs estimated at $1,553,000 x 80% = $1,242,000
Minimum anticipated equity injestion of $311000

Interest only payments during construction phase up to a maximum of
one year, followed by equal monthly principal and interest payments
over the Temaining amontization petiod.

Maximum 135 Years.
Available rerms of 1-5 vears for Fixed Rate Term Loan

Demand Loan Non-Revolving:

Prime rare + {.00%, payable monthly in arrears. Pnime Rate means the
floating annual rate of interest established from lime to thne by the
Bank of Montreal as the reference rate it will use to determine rates of
interast on Canadian dellar loans to custromers in Canada,

Fived Rate Temm Loan!

Matrix rate spread over cost of funds depending on term selected,
Fixed rate fo be determined based on applicable rates at time the funds
are booked.

$500.00. Fee is discounted down form the matrix fee of $3,400

The borrower is to provide the following documentation prior to
advance of funds:
Copy of conditionai offer of FIT contract from OPA,.

2. Firm Quotes from installers and paid invoices (as received)

3. Confirmation that appropriate business insurance relevant to the
solar project has been arranged

4. Prior to first draw, confirmation of minimum up front equity
injection by the borrower equivalent to 20% of the final contract
casts,

1. Funds available via Demand Loan Non Revolvingas a Construction
Loan during construction.

2. Draws permined agatnst presentation of mvoices once 20% equity
imjection ig confirmed.

3. Signed promissory note required for each draw request

4. Minimwm draw $100,000

5. Provision of a detailed project budget and cash flow outlining all

hard and sefl costs, holdbacks and cost to complete with each draw
Tequest.

6. Nothing shall have eccurred which would have a material adverse
effect on the business, operations, assets or undertaking of the
Borrawer, on the rights and remedies of the Bank or, on the ability
of the Borrower to perform its obligations to the Bank, all as
deterrmined in the sole diserction of the Bank and fts Counsel,

e
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Appendix F — Inverter Selection: Power One Trio

Wﬁl’-ﬂﬂﬂ—

NS Renewable fnergy Solutions

PVI-10.0-TL-OUTD
PVI-12.5-TL-OUTD

GENERAL SPECIFICATIONS
OUTDOOR MODELS

Features

AURORA

=
(= =
’-—-
o
8
&
)
<
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Appendix G — Connection Impact Assessment Confirmain

Wiz Kirgghavan Eraragy Corsuliants L, Mall = F@ Hydo Ora Frofec 717,640 - Knghaven Salardoks Gla

[ FW: Hydro One Project #17,640 = Kinghaven SolarWorks CIA Complete

lan Rice = OSP <irice@onlarosp.ca> Tue, Oct 11, 2011 al 4:10 PM
To: jwillmat@kinghavenenergy,ca
Co: Jay Willmot =jay willmot@amail com=, ss@ontarosp.ca

Hi lay,

Finally potten the CIA for your project back from Hydro One —it's taken them a month from finalizing the
ClA to actually prepare the connection estimate, which is how they accaunt For the delay. Pretty
outrageaus,

In any event: it's here! | have reviewed the document and you've been approved for 200kW, so this thing
iz ready to be pushed through to NTP and the CCA stage. That being said, there are 3 minor mistakes:

1) P4 lay Willmot appears as the Generator, instead of Kinghaven Farms Ltd. My suggestion would be to
change this immediately, as the OPA held up one of our NTP requests for this reason. If you give me the
go-ahead | shauld be able to get this changed within 24 hours aor so.

3PS the distance between the PCC and the generator (s actuaily much less than 850m. The actual
figure i= more like 220m. This is a good mistake for us, as the smaller figure will actually make connection
af your project easier. Consequently, we need to decide whether to bring this to HONI's attention
immediately, the two issues being:

2. Having them change this figure on the CIA may save you a few thousand dollars on
your Class C estimate (at the item marked Customer connection at the demargcotion point
—it may be possible to bring that number down from 510&), However, note that this 10K
figure may primarily be based en the 44kV connection voltage, so it may be tough to bring
the number down.

b, Making this change will liely take longer than the change in palnt 1), so may delay
vour application for NTP.

1) P15 they've potten OSP s postal code wrong. We'll correct this when we submit the CCA application.

Lot me know what you think. If you have any guestions or comments shoot me an email or | can glve you a
call to discuss.



From: Emilie, Magato@HydroOne, com [ mailto: Emilie.Nagato@Hyd raOne.com | On Behalf Of
DR GeneratonCannedd @HydreOne, com

Sent: October-11-11 2:16 PM

To: tki@ontariosp.com

Ce: darryl tackaberry@ HydroOne, com

Subject: Hydro One Project #17,640 — Kinghaven Solarworks ClA Complete

IMPORTANT INFORMATION

*Please read the following document thoroughly and proceed accordingly*

Dear Mr. Kretuzer,

Az per your application, Hydro One has completed 2 Connection Impact Assessment (CIA)
package for your generation Project #17,540,

This CIA package includes the following documents:

+ Completed CIA for the subject projact;

+ Detailed Connection Cost Estimate (+/- 50%) outlining the cost toe cannect Fer the subject
project; and

« Connaction Cost Agreement (CCA) Application Form,

Important Information Regarding Your Project:

+ Your project has been allocated capacity as of todays date (Hydm One's CIA Sent Date),
You must slgn a CCA within 6-months of this date In erder to maintain capacity for the
project. As per the Distribution System Code (DSC) Section £.2.4,1 (e) (1), failure to sign 2
CCA within the prescrined time perod will result in the removal of capacity allocated for

AIE P el
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Appendix H — Module Selection: Silfab SLA 250W Monwcrystalline 60 Cell Module

) . Manocrystalline PV Module (7P
5"@? | SLA240/245/250/255M

The SLA PV module series is a result of the experience of the
Silfab technical team, speciclized in the entire photovoltaic
value chain, with modules produced and operoting for over
30 years. Many field experiences atfest a fypical expected
lifetime aof Silfab moduies of over 40 years;

CQuality and characteristics

Module produced with 60 high efficiency and high guality
monocrystalline solar cells, with a nominal power of up to
2E5Wp, with 3 busbars to redwce ohmic losses of the module
and of the PV system;

Enhanced Energy production at low wavelsngth guaranteed
by the use of selective emither zolar cafls;

Marrow tolerance of nominal power +/-1%, to minimize mis-
match [osses in the strings and achieve the maximum elec-
trical performance of the PV system;

Use of reference modules calibrated by Fraunhofer I5E;

Quality, reliability and stability of the electrical performance
over the years guarantesd by strict controls during each pro-
duction step and by using only high guality raw materials;
Reduced weight and overall dimersions maintaiming high
mechanical characteristics {certified for hail impact and for
wind and snow load up to 5_4kN/mE);

Guarantesd power Frame with practical and compact structure, provided with:
0% remaining power after 10 years = grounding holes
20°% remaining power after I5 years = mounting holes for a rapid and safe installation

« drainage holes to avoid water stagnation in the alurminum
‘Warranties and product certifications channels and subsequent ice formation

e oo 8 b sadind o | e o™ dlon oAt e e |ORY R PRI ERERLA



Appendix | — Conditional Offer of FIT

FEED-TN TARTFF CONTRACT

(FIT CONTRACT)
ONTARIO
POWER AUTHORITY
Werdon 1.5
1. CONTRALT ; ~
IDENTIFICATION # F-001782-5PV-130-302
2. FITREFERENCE#  FIT-FMOTHSTL
3. CONTRACTDATE  Jume 14, 2011
4. SUFPLIER Kinghaven Farm: Ltd.
] 4205 King Road
§. SUPPLIER'S King City ON LTB1EKA Fa: (005)833-1156
ADDRESS Camada Phone: (905) 833-3770
Email:
Contact Person: Jay Willmat Jjaywillmoetizmail.com
6. SUFFLIER .
INFORMATION Mot a Non-Fesident of Canada
7. RENEWABLEFUEL Sglar (PV) (Rooftop)
B.  CONTRALT
CAPACITY 200 KW
8. INCREMENTAL
FROJECT Mo
1. GROSS
NAMEFLATE
CAPACTTY 200 KW
11. CONTRACT PRICE Peak Performance Factor does not
713 ¢ kWh apply
12 %1] ABDRIGE.RA% y Alboriginal Pamicipation Level (if
RICE ADDER (a= 0.00 ¢ EWh applicable)
the Contract Date) 0%
() COAMMUNITY
PRICE ADDER (a5 of . N .
the Contract Date) ~ —oo0 eEWh Commmuity Participation Level (if

applicable)
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0.

Fi N

22

PERCENTACGE
ESCATATED

MINTMTAS
REQUIRED
DOMESTIC
CONTENT LEVEL

BASEDATE

AUTOMATIC NTP
FACILITY
LOCATION:

IMPACT
ASSESSAENT
PRIDEITY START
TRME

CONNECTION
POINT

HOST FACILITY {TF
AFPLICABLE)

FIT RULES

INCOERFORATED
SCHEDULES,
AFPENDICES AND
EXHIBITS

[

_0%

&0 %

Septemher 30, 2000

o
Municipal Address: Kinshaven Solarworks
4305 King Foad
King City ON LTBIE4
Legal Description.

Lots 3-5, Conceszion §, Emgz City, ON, L7B 1E4

IMPACT

A ASSFSSMENT NA
FRIDRITY STOF
TIME

Distribmtion System - LDC: Hydre One MNetworks Inc.

Mame.

Mumnicipal Address:

_Legal Description:

Applicable version: Version 1.5

FIT Contract Execution Instractions

FIT Coniract O Notice

Scheduls 1 - Genaral Terms and Conditions, Version 1.5
Exhibit A — Technology-Specific Provisions, Type 3: Solar (FV) Roofiop
Exbdbit B — Metering and Seilement, Type 3 B
Exhibit C — Form of Imevocable 5 tandby Latter of Credit
Exhibit I — Domestic Content, Version 1 5
Exhibit E — Arbimation Provisions Applicable to Secoons 17,128,210 & 122
Exhihit F — Form: of Sopplier Certificate re: Commersial Opemtion
Exhibit 7— Form of Indspendent Engineer Certificate re: Commercial Operation
Enhibit H— Form of Secured Lender Consent and Acknowledzement

ix 1 — Standard Definivons, Version 1.5
Artirmated Mnfire T Pmread (WTH Benmest Thars Farm
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Appendix J — OPA FIT Application Process Flow-chart

Applicant learns about FIT
Program and completes
registration

Applicant prepares for
application

Applicant completes
application

OPA reviews
application

OPA conducts connection
availability assessment

FIT Contract

Applicant reviaws FIT Rules
and FIT contract

Applicant registers anling
and logs in to
My FIT home page

Applicant reviews connection
—» availability resourcas on My
FIT hame page

J

h J

Applicant consults with
transmitter/LDC to dentify
cannactian palnt

Applicant sssemblas required
application materials

J

h 4

Applicant completes application and
submits onling

Applicant submits required application
materials including application fee and

"

e

securly as applicable by mall to OPA

7 Must ba
submitted
within 5
business
OPA raviews Bt daya

application for
completeness

prdect mest

eligibility Application complate
critena?

Application rejected ]-—ND

Profects will be assessad within
&0 days of compiete applicafion

Project placed FIT

project pass

Is
project capacity
allocation-
exgmpl?

YES
¥

Doas project a
prss transmission/ ™, - OPA offars FIT » e
distribution contract T

availability Miist b

test? l accaptad

Applicant accapts """“hf'“' 10

() confract and submits business
secuily days

)

Confract milestones

Does

reserve 10 serve as inpul o
16 grid expansion plans

economic
connaction

applied

test?

Test includes all projects in EIT
reserve and FIT productian line
and is run evary § months YES

Project walts in FIT production line until /
raquirad connaction upgrades recaive
approval

Contract offered when OPA expacis distribution and
transmigaion system upgrades to be ready by project's
milastona date for commercial operation.

Source: Available online @ http://fit.powerauthority.on.ca/program-flowchart-0 (visited on May 4,

2012).
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HAT Process Milestones, Timelines, and Poyments
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Appendix K — OPA FIT Program Milestones
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Appendix L — RETScreen

Resource assessment
Solar tracking mode

Slope

Azimuth

Annual solar radiation - horizental
Annual selar radiation - tited

Photovoltaic

Type

Power capacity

Manufacturer

Model

Efficiency

Neminal operating cell temperature
Temperature coefficient

Solar collector area

Miscellaneous losses

[

Fixed
32.0
20.0
E Show data
Daily solar radiation - Daily solar Electricity
Month horizontal radiation - tilted  export rate
KWhim®d KWhim*'d S/IMWh
January 1.68 2.84 713.0
February 2.28 ey 713.0
March 3.50 435 713.0
April 4.50 524 713.0
May 536 525 713.0
June 5.82 5.50 713.0
Juby 65.18 5.54 713.0
August 5.28 5.43 713.0
September 3.90 444 713.0
October 2.50 324 713.0
November 128 1.74 713.0
December 118 1.83 713.0
Annual 3.67 4,09 713.00
MWhim® 1.34
MWWhim® 1.49
mono-Si
KW 27025
Heliene
mona-Si - HEE215M - 250W 1081 unit(s)
% 15.0%
C 45
%/ °C 0.40%
e 1,798
i 5.0%

Electricity
exported to
grid
MWWh
23.29%
23.69
34.51
39.08
39.45
3821
42 .95
39.50
32.03
25.03
13.45
14.98
J6T7.19
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Unit cost

Amount

Feasibility study
Feasibility study

[ cost | 1 s -1s - [

Sub-total: $ - 0.0%

Development
Develop [ cost | 1 s 64874 8 64 874 [ See Excel Soft Costs
Sub-total: $ 64,674 4.0%

Engineerin;
Engineering [ cost [ 1 [s 10,000 | § 10,000 [
Sub-total: $ 10,000 0.6%

Power system
Photovoltaic KW 270.25 5 1250 | § 337,813
Road construction km 1 3 10,000 | 5 10,000 Road assumed cost
Transmission line km 1 5 10000 | 5 10,000 Incremental charges: Higher DC rating
Substation project 1 5 190,900 | S 150,500 HV Work
Energy efficiency measures project 1 3 30375 | § 30,375 Additional Panel Installation
Roof Preparation and Reinforcement | cost 1 g 221173 | § 221,173 See Excel Spreadsheet
Trenching & backfiling | 1 $ 15180 | § 15,180 See Excel Spreadsheet
Sub-total: $ 815,441 50.7%

Balance of system & miscellaneous
Spare parts % 5 -
Transportation project 5 -
Training & commigsionin p-d 40 g 1500 | % 60,375
Balance of System | cost 230 5 28418 553,430 Aszsumes BoS cost: $2.841/w
Contingencies % s 1604120 % -
Interest during construction | 4.00% 2 month(s) s 1,604,120 5,347
Sub-total: 719,152 44.7%

Total initial costs 1,609,467 100.0%

Annual costs (credits

0&m

Unit cost

Amount

Parts & labour project 0 g 10,000 | 5 -
Insurance premium | cost 1 5 8,047 | 5 8,047
Contingencies % £ 8047 & -
Sub-total: s 8,047

Notes/Range

Assumes maintenance contract
Assumes insurance rate: 1%

Pre-tax IRR - equity
Pre-tax IRR - asset=

After-tax IRR - equity
After-tax IRR - assets

Simple payback
Equity payback

MNet Prezent Walue (NPWV)
Annual life cycle savings

Benefit-Cost (B-C) ratio
Debt service coverage
Energy production cost
GHG reduction cost

Fimancial viabili

FE FF

EMWWh
$irco2

30.5%
7.0%

20.5%
7.0%

6.1
2.0

1,775,796
130,666

6.52
2189
35713

[ Gy
(Rt
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