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Alberta’s Micro-Generation Regulations

5.6 kW solar PV system
Riverdale NetZero energy house

e What does this mean to us? Ecmonton - LIRS

www.riverdalenetzero.ca [es
_ Connected to EPCOR D&T [y
e How do we use the regulations?

e \Who can use the regulations?
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e Are the regulations as easy as they sound?
e Will they allow us to generate all our own electricity?
e \What price will we get paid for our electricity?

e Can we make money at it?

8.4 kW solar PV system

Laebon Homes net zero energy house

e \What will our electricity bill look like?

e \What do you do if your
electricity delivery company says “no”?

8.4 kW solar PV system
Avalon Central Alberta
net zero energy house :

Red Deer [
www.avaloncentralalberta.com

Red Deer
www.laebon.com

Connected to Red Deer Electric Light and Power

Connected to Red Deer Electric Light and Power




Intro: The Prime Focus of this Presentation

Prime Focus Not Covered

e House-sized micropower systems e Business-sized micropower systems

e Inverter-based micropower systems e Synchronous or induction generators
using solar or microwind

e Systems grid-connected to ENMAX e Systems grid-connected to other
Power and FortisAlberta in the electricity deliver companies not in the
Calgary area Calgary area

e Reqgulatory paperwork process for e How micropower systems work,
getting your micropower system how to design or size them,
approved

how to find suppliers,
what are the costs and economics

(these subjects are covered in other
presentations)

You must skate to where the puck is going 3
...not to where it is now. Wayne Gretzky




Three points to take away...

1. You can generate your own electricity on your house.
2. The new regulations now make it easy to:
e (et approvals

e sell your excess electricity to the grid.

3. Solar electricity is within your budget.

5 kW solar PV system 2.4 kW solar PV system
Dave Shiflett house Mel Krisher house
near Devon near Sangudo
Connected to Fortis Alberta Connected to Central Alberta REA

People who say it cannot be done 4
... Should not interrupt those who are doing it. George Bernard Shaw




Intro: My Goals...

e To empower and envision you to
get ready to manage the

energy and environmental
ISSues coming upon us

e To help you understand

2.2 KW PV systems
Premier Gardens, California

the steps to get approval
to connect your
micropower system

to your neighbourhood
electricity grid

Every revolution is about power!




Intro: Howell-Mayhew Engineering

e \We are solar system project developers
e \We are not specifically equipment suppliers

e \We have no vested interest in any technology

e Our interest Is that you choose wisely
— with your eyes wide open
— based on the facts and
whether it is right for you or not.

The Earth provides enough to satisfy every man's need, Mohandas Karamchand Gandhi -

...but not every man's greed. (Mahatma) India




Context: What is the Electricity “Grid” ?

e The grid is the wires and equipment that
connects all our homes, farms, businesses and industries
to the electricity generating plants

Electricity fuel sources in Alberta (AESO):

Most Customers:
| — 74%
Coa ° v House voltages: T '
Natural gas — 17% 240 and 120 V- \ "
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Delivery grid
transmission tower 25,000 volts and lower

Transformer

Transmission grid
from 25,000 volts to 250,000 volts

SOUrce of image: G Brgy Informaton, 2004

In many ways our future is passing us by, Gary Lamphier .
... and our energy riches may one day look like fool's gold. Edmonton Journal




Context: Can We Really Get Connected? 2

e Yes!

e The solar electric or the microwind electric system is typically
connected to the home, business, or farm.

Electricity fuel sources in Alberta (AESO): Solar or Wind Electric CUStomeFrrﬁ/’
Coal — 74%
e House voltages: 240 and 120V 7 ¥
Natural gas — 17% c \l

Large hydro — 4%
wind — 2%

el

Biomass + = . Bhlt " Transformer
Diesel — 1% 'ih o, ool | ! e i and electrical
! I iy e ) - et delivery pole

Imports — 2%

Pk - Electrical suystation
Electricity 1
Hl@l» generating & \\
== plant
High voltage

Delivery grid
transmission tower 25,000 volts and lower

Transmission grid
from 25,000 volts to 250,000 volts

SOUrce of image: G 1 Lendra for Energy Informaton, 2004

If you don't like change... General Eric Shinseki
you're going to like irrelevance even less. Chief of Staff, American Army




Who is who In Alberta’s Electric Industry?

Behind The Scenes

e Electricity Generators
— Some 90 big electricity generating plants in the province

— Owned by TransAlta, ATCO Power, ENMAX Power, EPCOR,
Canadian Hydro Developers and many others

e Alberta Electric System Operator (AESO) WWWw.aeso.ca

— Government agency that manages the transmission lines, and
the wholesale electricity market

e Alberta Utilities Commission (AUC) www.auc.ab.ca

— The “policeman” that makes sure that everyone is co-operating

e Alberta Department of Energy WwWw.energy.gov.ab.ca

— Government department that makes the policies and regulations

for the politicians u




Who is who In Alberta’s Electric Industry?

In Contact With You

e Customer and Micropower System Owner www.myspace.com
— most important player (that is you)
e Electricity Delivery Companies
— Runs the delivery system,
— Delivers your electricity,
— Maintains the power lines, and

— Gets things fixed during a power outage

e Energy Retailers

— Sells you your electrical energy




Electricity Delivery Companies EXEEy 4752
EPC%"R

There are some 78 Electricity Delivery Companies...
(maybe a bit fewer?)

e 2 private Wires Owners that are Wires Operators:
— ATCO Electric, FortisAlberta —

_ﬁﬁz Ye f/ / u(/ lge

i -
Electric Department

e 9 municipally-owned Wires Owners that are Wires Operators:

— ENMAX Power, EPCOR, Red Deer, Medicine Hat, Lethb
Cardston, Fort Macleod, Ponoka, Crowsnest Pass

e 6 Rural Electrification Associations that are Wires Operators

— South Alta REA, Central Alberta REA, Battle River REA,
Rocky REA, North Parkland Power REA, Lakeland REA

e 61 (?) Rural Electrification Associations that are
Wires Owners only

BATTLE Rl VERR E-A

LUMITY P(




Who is your Electricity Delivery Company?

e Your electricity bill is sent to you by your Energy Retailer

e Find your Electricity Delivery Company on the second
half of your electricity bill

e Your bill will have
— on the first half:

e energy purchase and administration charges on it
from your Energy Retailer

— on the second half:

e energy delivery, administration, riders and other
fees on it from your Electricity Delivery Company
(ENMAX Power in Calgary)

Until there is awareness there will be no consensus to change. Martin Luther King Jr.

America




“Merchant Power” Generators

Connection: Electricity Delivery Company’s
electricity transmission or delivery
grid

Energy sales:  AESO'’s wholesale electricity market
<

A >

Generator

We can't solve problems by using the same kind of thinking
we used when we created them.

e Only sells to the grid.
e Services it can sell:
— energy,
— power (capacity),
— spinning reserve,
— Vvoltage support,

— power quality
(power factor, etc)

Alberta’s Micro-Generation
regulations do not apply to
Merchant Generators.

All merchant generators can
always be connected under the
standard connection regulations.

Albert Einstein




“Load-Offset” Electricity Generators

Connection: Electricity Deliver Company’s
electricity delivery grid

Energy sales: Energy Retailer (or electricity
market if you are big enough)
>

ImportI

Generator

A

Export AC

Building electrical circuits

e Used to enhance site electrical
security (if a battery bank or fuel
generator is included).

e The generator can be considered
as a back-up to the grid.

e Can sell to the grid.
e Can buy from the grid.
e For fuel-based systems, the

changes in on-site electricity
consumption.

generator’s controls can follow the

Alberta’s Micro-Generation
regulations are designed for
load-offset systems only.



Solar PV Module

Solar PV Cell

PV can generate any amount of electricity. :

Large PV systems = more PV modules.

5,000 modules

1000 kW

L

Il

Solar PV Array

30,000 modules, 6000 kW

Solar Electricity

The technology is called "photovoltaics”,

but we only call it "PV".

=

4 — l
20 modules (120 W ea.)
2400 W PV array

A\ (200 W ea)
7 11,000 kW

PV array




'Knowing is not enough... we must apply.
Willing is not enough... we must do.

Windmills
grind grain!

They do not
generate
electricity.

Johann Wolfgang
von Goethe




Electricity Delivery Company’s
electricity delivery grid

’ How can you
generate solar
electricity into

Solar electric your house

array and also
back into the grid?

e 500 solar PV systems in
Canada???

e 110 in Alberta?

e 4.8 million around the

Import
meter

Export
meter

P world...?

. e Sells to the grid when there is
a site surplus.

All electrical circuits in a house or building e Buys from the grid when

©1995-2009 there is a site shortage.

Solar energy is the ultimate in wireless nuclear fusion 17
... where the fusion generator is very safely stored 150,000,000 km away!




Electricity Delivery Company’s
electrical delivery grid

|

Import What happens
t .
Hand | Solar electric durin g a
array power outage”?
Export
meter

The inverter senses that
there is a power outage
and turns itself off.

When power returns it
turns itself on
automatically.

'Y W

All electrical circuits in a house or building
©1995-2009

Making the simple complicated is commonplace. Charles Mingus 18
Making the complicated simple, awesomely simple, that's creativity.




Riverdale NetZero Energy House, Edmonton

www.riverdalenetzero.ca g
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Solar Electric System:

— 33 m2, 5.6 kW Sanyo solar PV array

— 53° tilt for annual optimum s Mo T8 =
— sells surplus to the grid almost every day ~ *7.  SunnyBoy 6000 W inverter




Electricity Delivery Company’s
electrical delivery grid

< > /// s,
RN How about
s // / .
AP energy security?

This configuration
has a battery bank.

r—» Battery Bank @
Inverter/charger
"

1
B AC

AAAA
\AAA A/

W WY Y

Main breaker panel Essential circuits

Wayne Gretzky




Electricity Delivery Company’s

electrical delivery grid ,
7’
> 7
. // , ’/ /
7’ e y
/
Import
meter

Export
NEE

During a

power outage...

The inverter senses
that there is a power
outage. It disconnects
itself from the main
breaker panel but
continues to run the
essential circuits.

E==— Battery Bank @

@ Inverter/charger
@ e

Main breaker panel

For of those to whom much is given,
much is required.

A4 4

\ AR A ;

Essential circuits

Luke 12:48
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- 2.9 kW BP Solar solar PV array,
ﬁ_g grid-connected,

. with battery bank
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Let him that would move the world first move himself. Socrates
Greece




Inverter, charge controllers, DC switches, meters r L

i —— -

Charge

il
controllers Xantrex I

Inverter L
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DC
array
switches
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1 of 2 batteries with 60 electrochemical . Edmonton :—-J g
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electrical energy storage cells o "
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DC to AC
mverter

wild frequency AC to
DC to 60 Hz AC DC —— .

inverter switch
for a microwind .
( . AC switch




The Grid-Connection Point...

e The connection to the grid is a wire attached to a
normal house or building breaker!

The solar breaker

The wire from the
solar electric system

“ ...Stop digging.

Breaker
panel




Energy Retailer, \Ahere does exported electricity go to?
Electricity Delivery

Company
: Electricity is delivered to your neighbours by .
your local Electricity Delivery Company for Electricity
: their normal delivery fee. delivery wires
E ‘ --------------------------------------------------------------------------- -k. .
1kWh i|: : | Energy Retailer sells your
: 1 kWh 1 kWh : | energy to your neighbour
.. : m for full retail price.
EI_ecFrlc:lty a Electrical | Electricity °
paid in full energy credit paid in full
;

Ordinary kWh

Import meter

Export

Bidirectional
kWh meter

PV system

owner 1 kWh supplied, 1 kWh paid for CHES




Connecting to the Grid

Alberta's Regulatory Process
for connecting Micro-Generators (MG)
to the electric grid

e brand new as of 2009 January 01

e 6 paperwork steps to receive approvals for a house-sized
solar power system

— the system is connected to your Electricity Delivery
Company

e Another 1? step to sell your electricity
— your electricity will be sold to your Electricity Retailer

Energy efficiency is today’s biggest global economic challenge.

Office of Energy Efficiency, Natural Resources Canada




Steps to Interconnect a Micropower System

Start

Note: These interconnection steps
will change as micropower

-
l Prepare a Single Line Diagram (SLD) L_rl

systems become more
common and accepted, and as

L]

the approvals process is

See |
example

Prepare a Site Plan

F‘J streamlined.

diagrams

Is MP system a No

microturbine, fuel cell or
Stirling engine?

Yes+

A wind

Evaluate MP System Emissions

3 turbine?

y

A

Obtain Municipal Construction
Permits

v

See *

|
:;z:?ja:on ‘ Obtain AESO Generator Asset ID

form *

‘ Apply to WO for Approval

v

Is there
any possibility of No

v

Is MP system a
wind turbine?

Yes+

No

13
Obtain Transport Canada Approval Lll__l

8 electricity
in exess of site
loads?

Yes*

]

iL]
Obtain NAV Canada Approval Lll__l

Arrange for Metering with WO

0

v

T
Obtain Alberta Transportation
Approval

r"-

A

Obtain WO Approval

Y

Obtain a Business Associate (BA) Code

4 L

Y

70 |

Y [see
. 18 example
Obtain AEUB Approval application

g

+ .farm

Construct the MP System

L]

See
sample Obtain MPO permission to apply to AEUB
letter *
4
Will excess No
electricity
be sold?

Yes*

Y

Get MP System Inspected and
Approved

@ g

Become a Meter Contractor

v ;

Get MP System Commissioned

—d

.

Y

' :

Become an AESO Participant

7

Celebrate MP System Completion
(optional)

E

© Howell-Mayhew Engineering, Inc. 2004




What i1s new about it all?

® Lots

— It is much simpler and clearer now

— There is a good dispute resolution process

e Note that micropower systems have always

(at least since 1994) been able to connect to the grid...

They have needed to have followed the similar complex
process as for large generators.

e It is an excellent step for the province to take.

h hOWQ“ mayhew Solar Energy Development Specialists

-1 engineering,inc.



APPENDIX

Electric LHilities Act

What are Alberta’s RE————

Tabfe of Contents

Micro-Generation Regulations? ...

e
e 9 pages & Exchuson bom pomer pos
T C?npensa?imﬁrmiao-gﬂmaﬁm
— (you normally don’t need to read them) S Ao
10 Expiy
developed by Alberta Energy with e
comments and feedback from electricity & ot diecione camtate metr” o 4 e
delivery companies, energy retailers, the St s s o e e it
solar PV industry and others e s et g o o o ey
each direction;
IS part of the Electric Utilities Act. e e
Re-interprets parts of the Act. e e
respecting the flow of electmicity;
regulates grid-connected load-offset (9 “Commssion” ez the Alers Uit Comission

(dy “IS0™ means the Independent System Operator
established under section 7 of the Act;

renewable electricity generators up to
1000 kW of generating capacity © e mic pmeron” s, s 0 sc5n 30,

generation of eleciric eneTpy fiom & micre-geneTation
Eenerating unit with @ total nominal capacity of at least
150 KW bt not exceeding 1 MW;

applies everywhere except Medicine Hat

() “load settlement miles™ means the mles respecting load
settlement established by the Conumission pursuant to
section 24.1 of the Act as amended from time 0 tme;

download them from hme.ca/mgregs S

HEADR-RE | S dae R0 |18 P




APPENDIX

Electric LHilities Act

What do the Micro-Generation RO oo FOLATION

Regulations cover? Table of Content

Interpretation

Motice to owner

Meters

Connection and operation

Load seflement

Exclusion firom power pool
Compensation for micro-generation
Billing services

Definitions and interpretations of key words

e The application process to be grid-connected

oW B = & LA P L R =

Application

e The electricity metering and metering costs
e The billing and crediting of exported electricity

e The relationship dispute process

e EXpiry date:
— 2013 December 31

— which allows the government the option to also
renew it or amend it

h hOWQ“ moyhew Solar Energy Development Specialists

-~ engineering,inc.



Purpose of Micro-Generation Regulations

In my words...

e To simplify the grid-connection regulatory process

— so that micropower systems deriving their electricity from
renewable and alternate energy sources

— will not have to go through the same complex (and
appropriate) process as large generators in getting connected
to the grid.

e To enable the micropower technologies that are commercially
available (solar PV, microwind, biogas, Stirling engine, fuel cell...)

e To not be so out-of-step with other provinces (BC, SK, ON, QU)
and other countries (Japan, Germany, Austria, Spain, Italy,
France, Australia...)

Making the simple complicated is commonplace. Charles Mingus

Making the complicated simple, awesomely simple, that's creativity.




Technologies that the regulations cover

e Must be a renewable or alternative energy source

e Renewable energy

Solar PV electric
Solar thermal electric
Microwind electric
Microhydro electric
Geothermal electric

e Alternative energy

Must generate electricity with an emissions rate of
less than 0.418 kg/kWh

Stirling engine generators
Biomass and biogas generators
Fuel cells

We all want progress, but if you're on the wrong road, progress means doing an about-turn and 33
walking back to the right road; in that case, the person who turns back soonest is the most progressive.




Size of Micropower System

e Three categories: 1 O
— Mini micro-generator: < 10 kW and mvertre
(mostly on houses)

— Small micro-generator: <= 150 kW

— Large micro-generator. > 150 kW and <= l

e Must be connected to the low-voltage electricity de
tricity transmission grid

| —

$ad

The human heart refuses to believe in a universe without purpose. -

h—

Immanuel Kant




Mini MG Application Process: < 10 kW Inverter-Based

Micropower

MG customer to
review if cost is

Accept cost?

No————

Y

Sy S t e m acceptable.
MG customer to Dispute to the AUC?
Owner 3
Submit an application
fom o e WO MG agresd o ottan sacticalperbedn |
contracted rate gl 3 withdraw
retailer...etc applicatiol
No, send back to
MG Customer
N\ N\ N\ N\ N\ N\ £\ N\
WO to review if required .
Received application P information is complete. 'C”;?T:r;::g'
from MG customer ) Obtain customer signed interconnection
I - T Agreement and copy of electrical permit
Electricity
Deliver .
Provide cost
Estimates
( :O I I l p an y if applicable
to MG customer
Meet MG N Send back application form to MG Install meter and data capture starts
EN M A Regulation and ' customer Yes
"\ approve? Yes
Technical review, including Yes, r'_|o’(ify
Yes———P»| estimate non-standard cost, retailer
FO I’t I SAl b el"ta metering requirement...etc.
N\ £\ N\ N\
Notify
* AESO
/ \Iberta Utllltles Review dispute and
. . deliver decision to o AUC Dispute Process '
< O m m I S S I O n A U( participants to respond | starts
accordingly
£\ N\
R et ai I e r Setup MG (s::fttlzrnngzor financial =} Negotiate contract with MG customer - Received notification from MG customer |-

Alberta Electric System Operator (AESO)

Received notification from WO




Small MG Application Process: <= 150 kW

Micropower
System

MG customer to review
if cost is acceptable.

I ——

Accept cost?

Yes

MG agreed on

OW n e r Submit an application MG proponent P the contracted Obtain electrical permit, begin
form to the WO ¢ to dispute? rate construction and notify Stop and
retailer...etc withdraw
No, send back to Customer indicates ready to application
MG Customer sign interconnection
agreement
N N ~ N N N N

—

Received application
from MG customer

WO t iew if ired >
> o review if require:

information is complete.

Electricity

Send back application

Information
complete?

P

Obtain customer signed Standardized

interconnection Agreement

Received ASEOQ Asset ID if
customer requests an interval meter |-f—————

N ’ form to MG customer Yes

Received Approval from Yes

AUC, proceed to notify,

including cost estimate,

MC Customer
Technical review, including
estimate non-standard cost,
metering requirement...etc. Install meter and data L .
capture starts Yes, notify
retailer
: : Notify
Pass all information
to AUC for approval Yes AESO
N N N y_. ¥ N
Review all documents in Notify WO and MG i i v
AUC | esrsoneue oo >No iy Cusomarive' | s -
application isi elr -
degcision. participants to respond | Process starts
accordingly
o~ N N
R et al | e r 47 Setup MG g:iﬁzmz;:or financial | Negotiate contract with MG customer |« Received notification from MG customer -
N\

AESO

Assign AESO Asset ID, if

customer requests an interval |-
meter

Received notification from WO |«




Large MG Application Process: > 150 kW, <= 1000 kW

Micropower
System

Owner

Submit an application g i i i i

— - form to the WO MG agreed on Obtaln_electrlcal permit, pegln Stop and
construction and notify retailer...etc .
P the contracted | Py . — withdraw
Customer indicates ready to sign o

rate ; - application

No, send back to interconnection agreement

MG Customer
y_. ¥ N N “ '\ N “ "

MG proponent to
dispute?

MG customer to review
if cost is acceptable.

Accept cost?

No————«———

Y

Yes Dispute to
the AUC?

Received application
from MG customer

Electricity
Delivery

WO to review if required
information is complete.

Information
complete?

Obtain customer signed Standardized

interconnection Agreement

Received AESO Asset
Technical review, including . ID (post 30 day wait |———|—
Meet MG Yes—pp~| estimate non-standard cost, Received Approval Yes period) Yes
O I I I an Regulation and metering requirement...etc from AUC, proceed to
approve? T notify MC Customer
v Yes, notify
Send back application | @\ Install meter and retailer
form to MG customer data capture
starts
Pass all information
to AUC for approval
Notify
Ye AESO
A L1 ol
Review all documents Notify WO and MG M
‘s in regards to the MG o > Cust th .
U C application j_» Approval? N uje(::r;i:n ° Review dispute and AUC Dispute Process g N N
-y ——y deliver decision to lg— starts
participants
N\ N\ ‘u‘
R et al | e r ‘47 Setup MG Z:fttlznr:]z;{or financial - Negotiate contract with MG customer |« Received r::zt;ftug?r:nec;n fromMG | g
“ "
[
A E S O Assign AESO Asset ID (30 DAY Received
notice required from this point prior -

to interconnection)

notification from WO




What are AUC’s JAUC

Alberta Unlites Conrmssion

Rules Respecting Rule 024
M I Cro —G ener atl on ’) Rules Respecting Micro-Generation

The Alberta Utiliies Comrmission (AUC/ Commission) has approved this mule on Fune 17, 2008.

Definitions
® 3 p ag es 1 Inthese rules:
{a) “Act” means the Electric Ltilities Act;
- (yo u n 0 rm al Iy d O n ’t m to (b) "‘apl:l_]icable_nnmr" means the OWner nfau_elech‘i_c dism_'huﬁun Sj.'stgm in whose
re ad th e m) :;riziiielil;ntlir_y the relevant micro-generation unt and mterconnection of that
{c) “Commiszsion” means the Alberta Uhlities Commission;
® AUC,S rUIeS deSCHbe the WayS (d) “customer” means a person purchasing electricity for the person’s own use;

(&) “inverter” means an electronic device that converts DC electricity mto AC
electnicity;

{f} “‘mini micro-generator” means a micTo-generation generating unit of a

In which the AUC responds to
and enforces the government ticao-generatar which is using an inverter, ar a technology which bas been
proven by an independent third party to act like an inverter, and has a generation

I capacity of no more than 10kW of electncal energy and is generating or
re g u I atl O n S proposing to generate electric energy solely for the customer’s own use;

(£} “notice of application™ means a notice provided by the customer to the
applicable owner n accordance with section 2(1) of the regulation and in the

(which is good) form se ut in Appendix A
(h) “notice of complamt™ means a notice prepared by the customer and filed with

the Commission in accordance with subsection 3(3) of the regulation and in the
form set out as Appendix C;

download them from

(i) “notice of dispute™ means a notice prepared by the applicable owner and filed
with the Commission in accordance with sectiom 2(2) or section 4(3) of the

hmeCa/mgrUIGS regulation and in the form set out in Appendiz B;

(j) “owner” means the owner of an electnc distnibution system;
(k) “regulation”™ means the Micro-Generafion Regulation, Alta. Reg 27/2008.

AUC Ruls 024: Rules Respecting Micro-Ganaration « 1




Hydro and Electric Energy Act Requirements

The customer must obtain approval from the Commission to construct and operate its
proposed micro-generation generating unit pursuant to section 11 of the Hydro and
Eleciric Energy Acf unless the customer is proposing to generate within the meaning

of section 13 of Hydre and Electric Energy Act.
at O t e The customer may use the notice of application form as its application form for
Hydro and Electric Energy Act approval.

Section 2 of the rules does not apply to a customer who intends to install a mini
micro-generator.

AUC’s Rules cover?

5 A customer who intends to supply electric energy to the interconnected electric
system from a micro-generation generating unit shall complete a notice of application
and shall serve the notice of application on the applicable owner.

Qualification as a Micro-Generation Generating Unit

6 If. following receipt of a complete notice of application from a customer. the
applicable owner considers that the customer s proposed generating unit will not
qualify as a micro-generation generating unit, the applicable owner shall complete a
notice of dispute.

1 1 7 Within 14 days following receipt of a complete notice of application, a copy of the
. S e S O u e g rl - C O n n e C I O n notice of dispute shall be served by the applicable owner on the customer at the

contact address and in the manner indicated in the notice of application.

The notice of dispute shall be filed with the Commission by the applicable owner
a p p I C a I O n a n a p p rOVa S e p S within 14 days following receipt of a complete notice of application. On receipt of the

notice of dispute, the Commission shall, within 30 days or such long period as the

Commission considers nec 7 issue its decision in accordance with the provisions

of subsection f the regulation.

of Interval Meter

o SetS O ut tl m e I I n eS fO r th e 9 Ifacustomer has requested that a bi-directional inferval meter be installed for its

small micro-generation and the applicable owner declines the request, the applicable
owner shall notify the customer of its decision within 14 days following receipt of

Electricity Delivery Company t0 |
respond to grid-connection MR )
applications

manner indicated m the notice of application, and shall indicate the contact address
and manner in which the applicable owner may be served.

11 Onreceipt of a notice declining the bi-directional interval meter request, the customer
may apply to the Commission for an order requiring the applicable owner to comply
with the customer’s request for the installation of a bi-directional interval meter by
completing and filing with the Commission a notice of complaint.

) Sets Out a d'Spute and Comp|a|nt 12 ‘The notice of complaint mmst be filed with the Commission within 14 days following

recerpt of the notice declinmg the bi-directional interval meter request.

p ro C e S S . 13 A copy of the notice of complaint mmst be served by the customer on the applicable
. oWner.

Extraordinary Interconnection Costs

. 14 Followng receipt of a complete notice of application from a customer, if the
—_ Wh et h e r a m I C ro p Owe r Syste m applicable owner considers the costs of connecting a customer’s micro-generation
generating unit to be extraordmary for the reasons set out m subsection 4(3) of the
regulation, the applicable owner shall file a notice of dispute with the Commission

qualifies under these reglJIationS within 14 days from the date in which the applicable owner finalizes its cost estimate.

15 A copy of the notice of dispute shall be served on the customer, by the applicable
owner, at the contact address and in the manner indicated in the notice of application
within 14 days from the date in which the applicable owner finalizes its cost estimate.

— who pays for “extraordinary” costs Genersl Proisions

16 With respect to any application or complaint filed with the Commission pursuant to
the regulation or these mules, the Commission will determine the process it considers
appropriate to follow given the subject matter before it.

17 AUC Fule 021, Settlement System Code, shall apply. as required, to all transactions
conducted under the regulation.



What is Involved to Connect to the Grid?

Two basic areas of work to generate your own electricity
and stay connected to the grid:

1. Getting the paperwork done to permit its installation

2. Buying, installing, and operating the solar or microwind
electric system

| hope we don't have to wait until oil and coal run out Thomas Edison
... before we tackle solar power. (1847-1931)

40




Three Parts to the Paperwork Approvals

1. Getting municipal development, building and electrical permits
— Key factors of interest: neighbourly relationships, safety
— Always requires an electrical permit

2. Getting approval to physically make electrical connection
to the grid

— Electrical connection to your Electricity Delivery Company

— Key factors of interest: safety, power quality

3. Selling electrical energy (not power) to the grid
— Sell to your Energy Retailer
— Key factors of interest: price of energy sold to the grid

Money talks, and until it starts telling the truth about the consequences of fossil fuels,
we're kidding ourselves that we can make any significant headway against climate change.




Paperwork #1. Contacting your Wires Company

#1. Phone your Electricity Delivery Company (EDC) and ask for their Micro-Generator
grid-connection documents.

e Your Electricity Delivery Company is to send you 4 items:
a. The AUC Application Guide with lots of great info in it;
b. The AUC Application Form with the EDC name on the top of it;

c. The EDC grid-connection Operating Agreement; and
d. The EDC Terms and Conditions.

e Make sure they e-mail you all these.

e Also download all this info from www.hme.ca /connect to the grid (with no spaces)

e | do NOT recommend that you phone:
— your Energy Retaller;
— the Alberta Government, Alberta Energy or Alberta Environment.

| have found that you get incorrect and mis-leading information if you phone
them (hopefully that will improve) — and besides, it is not with them that you
need to develop your grid-connection relationship.

— the Alberta Utilities Commission (AUC).



What is the AUC
Application
Guide?

AUC

Alberta Utilities Commissian

37 pages
auc.ab.ca
Developed by the AUC
Includes all categories of MICRO-GENERATOR
TIEHe-CiE=T el len APPLICATION GUIDELINE
Includes solar PV & wind (Version 1.0)
To be used (almost)
everywhere in the
province July 18, 2008

— except for Medicine Hat




‘AUC MICRO GENERATOR APPLICATION
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micropower information;
helpful recommendations; APPENDIX G ~ CONTAGT AND SOURGE INFORMATION. "
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application process; B ————-
single-line diagrams;

the application form; and
the dispute forms.




What does the AUC
Application Form
ook like?

e 1 page
e Developed by the AUC
e Has the Electricity

Delivery Company name
on it

To be used (almost)
everywhere throughout
the province

except for Medicine Hat

with small differences with
FortisAlberta and Central
Alberta REA

Please check one of the following boxes:

Mini- MG |:| — Inverter-based, 10 kW and smaller
Small MG [_] — From 0 kW to 150 kW (excluding Mini-MG)
Large MG D — Greater than 150 kW and less than 1 MW

Micro-Generation Application

(Please refer to the Application Guide, www.auc.ab.ca, for clarification.)

(Note: For Mini MG, fields with * and ** are optional.)
(Note: For a Small MG, please fill in fields denoted with *.)
(Note: For a Large MG, please fill in fields denoted with **.)

APPLICANT IDENTIFICATION

Name (Person):

** Company Name:

** Business Associate Code: not applicable

Address: City:

Province: Postal Code: Phone: Fax:
E-mail Address: Preferred Method Of Contact:  E-mail [] Mail [] Fax [
Consultant Name: Consultant Phone:

Consultant Address/City/Province/Postal Code:

Other Interested Parties:

PROJECT DESCRIPTION

Legal Land Description: Site ID:

Service Address: Retailer Name:

Have you notified your Retailer about your MG project? Yes [] No [

Generator Type:  Solar [] Wind [ Hydro [] Biomass [] Fuel cell [ Other [, specify:
Generator To Utility Interface:  * Inverter O * Non-Inverter [] ** Induction [] ** Synchronous []
Generator Rated Capacity (kW): ** Demand (kVA): Customer Annual Usage (kWh):

Voltage Level Of Connection: Phase: Single |:| Three |:|

Is the energy produced to be used primarily by the Generator Owner? Yes |:| No D

** Does your Generator Unit satisfy the anti-islanding requirements of CSA Standard €22.2 N0.107.1?  Yes [] No [
Does your generator meet the MG Regulation’s Renewable/Alternative Energy Definition? Yes (] No [
Requested In-Service Date (YY-MM-DD):

SUPPORTING DOCUMENTS ATTACHED

Electric Single-Line Diagram:  Yes D No |:| Site Plan:  Yes D No |:|

Has an Electrical Permit been obtained? Yes [] Not Yet []

Have you met all applicable municipal and zoning requirements?  Yes []

No|:|

Applicant Signature:

Date Of Application:

WIRE OWNER USE ONLY

Wires Owner’s Application Reference #:

** AESO Asset ID:

Received By:

Interconnection Line:

Approval:  Yes [] No [] - Reason(s) For Disapproval:

Interconnection Agreement:  Yes |:| No D Not Applicable D

Meter Type: Interval [] Cumulative []

Substation Number:

Meter Installed Date:




1. What size of MG system are you installing?

Micro-Generation Application

Please check one of the following boxes: (Please refer to the Application Guide, www.auc.ab.ca, for clarification.)

Mini- MG [ ] - Inverter-based, 10 kW and smaller (Note: For Mini MG, fields with * and ** are optional.)
SmallMG [_] - From 0 kW to 150 kW (excluding Mini-MG) (Note: For a Small MG, please fill in fields denoted with *.)
Large MG [_] — Greater than 150 kW and less than 1 MW (Note: For a Large MG, please fill in fields denoted with **.)

e Check off one square

e A solar PV system or a microwind turbine
on a home would most likely be a mini-MG
unless it was a big solar PV system




2. Who are you?

This is likely the easiest part.

What happens if you put a PV
system on your rented apartment?
Who applies for the grid-connection?

APPLICANT IDENTIFICATION

Name (Person):

** Company Name:

** Business Associate Code: not applicable

Address:

City:

Province:

Postal Code:

Phone: Fax:

E-mail Address:

Preferred Method Of Contact:  E-mail []

Mail []

Fax []

Consultant Name:

Consultant Phone:

Consultant Address/City/Province/Postal Code:

Other Interested Parties:




3. Where Is your micropower system installed?

PROJECT DESCRIPTION
Legal Land Description: Site ID:
Service Address: Retailer Name:

Have you notified your Retailer about your MG project? Yes [ ]  No []

e The “Legal Land Description” is your

lot-block-plan in the city and your

LSD in rural areas.

e The “Site ID” is on your electrical hill.




4. Describe your micropower system?

e Get your PV or microwind supplier to
provide you with this information

Generator Type:  Solar [] Wind [] Hydro [] Biomass [ ] Fuel Cell [] Other [], specify:

Generator To Utility Interface:  * Inverter [_] * Non-Inverter [ ] ** |nduction [] ** Synchronous []

Generator Rated Capacity (kW): ** Demand (kVA): Customer Annual Usage (kWh):
Voltage Level Of Connection: Phase: Single [[]  Three []
Is the energy produced to be used primarily by the Generator Owner? Yes [ ] No []

** Does your Generator Unit satisfy the anti-islanding requirements of CSA Standard €22.2 N0.107.1?  Yes [ ] No []

Does your generator meet the MG Regulationfs Renewable/Alternative Energy Definition? Yes [ ] No []

Requested In-Service Date (YY-MM-DD):

or disconnects the house from the grid.

e All off-grid inverters are not acceptable.

e Anti-islanding — when the inverter either shuts down

e Any typical grid-connected inverter is acceptable...




5. Provide some other documents

SUPPORTING DOCUMENTS ATTACHED

Electric Single-Line Diagram:  Yes [] No [] Site Plan:  Yes [] No []

Has an Electrical Permit been obtained? Yes [ ]  NotYet [ ]

Have you met all applicable municipal and zoning requirements?  Yes [] No []

Applicant Signature: Date Of Application:

e Electric Single-Line Diagram (to be discussed next)
Site Plan — doesn’t always seem to be required

Electric Permit (does not have to be done at this time) — it
IS highly recommended that you

hire a knowledgeable and properly qualified electrician
to install your system (rather than do it yourself)

e Municipal and zoning requirements...




Paperwork #2. A Single Line Diagram

#2.Task for your System’s Electrical Designer:
1. Prepare a SLD (example SLDs are given in the Application Guide)

2. (optional) Submit your SLD to your electrician for review and to
iInform them.

3. (optional) Electrical inspector...

a) Look on the internet to see who the electrical inspectors are
for your area.

b) Request a review and approval of your SLD by the electrical
Inspector so that they are in agreement with your design

c) Incorporate electrical inspector's comments into your SLD.

4. Check to ensure that all electrical components have Canadian
electrical approvals — this is legally required, but some suppliers
ignore it !!!

In the end we will conserve only what we love. We will love only Baba Dioum =
what we understand. We will understand only what we are taught. Environmentalist




L

Notes:

1.
2.
3
4.
5. An inverter with a Canadian Certification Mark thus meets the CSA's standard C22.2 No. 107.1

Wiring arrows indicate direction of electrical energy flow.

. All components shall meet Canadian electrical product certification standards.

U

Grid-connection safety requirements are given by the Canadian Electrical Code Section 84, and
the Wires Service Provider

All components shall contain nameplate labels indicating the acceptable Certifying Organization.

for utility grid-connection.

Separate Grid Disconnect is optional and may or may not be required by the Wires Service

Provider.

If installed, Grid Disconnect shall comply with Canadian Electrical Code Rule 84-024 (2006).
Generator Disconnect and Grid Disconnects may be integral to the inverter.

O Solar PV DC
O Micro-wind DC or AC

O Stirling engine DC or AC
O Micro-hydro DC or AC

O Biomass DC or AC
O Fuel cell DC
O Cther:

Mini Micro-Generation Source

's Single Line Diagram

Wires Service Provider:

Electric Distribution System

Tvpe of Generator Interface

O DC to AC Inverter

O AC to DC to AC Inverter
O Non-Inverter with anti-islanding

protection (equivalent to inverter)

L

Micro-Generator

Mini Micro-Generator

Brand:

Model:

Rated capacity:
Certification Mark:
Location on site:

KW

Generator
Disconnect

Wires Service Provider's

revenue meter

[ Single bi-directional meter
or 0 Two one-way meters

and

O Cumulative meter

or O Interval meter

A

Main !
Breaker (
o
oy
Breaker Pane| =——=0__O==
Load Circuits ) O==
O O
I —

Generator to Utility Interface

Brand:

Model:

Rated capacity:
Certification Mark:
Location on site;

Grid Disconnect

O Will not be installed
O Will be installed

Location on site:

KWac

Point of
-+—— Common
Coupling

VAC
A

O 1 phase

O 3 phase

O Main Breaker
Panel
or

0 Sub-Breaker
Panel

Breaker with no “line”
and “load" markings

e This typical SLD is included in the AUC application Guide.

e Get your PV or microwind supplier to provide you with this
iInformation. You can use this SLD if your system fits with
it, or you can draw your own.




Paperwork #3: Municipal Permits

1. Phone municipality's permit office and ask if the following are needed:
a development permit, building permit

— Some require it, some don’t
— No development and building permits are needed for most
common residential solar PV applications in Calgary

2. If required for building permit, get any structural part of the micropower
system designed by a structural engineer.

3. If required, prepare development permit application:
letter of intro, site plan, elevation view, prepare building permit
application

4. If required, submit development permit and building permit application to
municipality along with any fees

One hundred years from now, no one will care about my bank account ...

But the world may be a better place because | was important in the life of a child.




Paperwork #4. Application Form

#4. Submit to the Electricity Delivery Company:
— the 1-page application form (page 34 of the Guide)
— the single-line diagram (pages 25 or 26)
— other approvals for wind turbines
— municipal development permits...
e They will approve it;
or

e \Within 14 days, they will send a notice to the AUC as to
why they don’t approve it (page 35).

— The AUC will then decide on whether your project
will proceed as submitted or not.

e If you have a complaint then you fill out page 36 and
submit it to the AUC for a decision.

Bringing you a prosperous future American 54
where energy is clean, abundant, reliable, and affordable. Dept of Energy




Paperwork #5. Signh the Operating Agreement

ENMAX Power

This sets out what the Electricity
Dellve ry Company Wants you to ag ree to INTERCONNECTION AND OPERATING AGREEMENT (LESS THAN 10 KW Inverter Based)

|n Connectlng and Operatlng your System In consideration of EMMAX Power Corporation ithe "Wires Owner") agreeing to allmw the undersigned
safely.

micro-generation customer ithe "MG Customer™ to connect the MG Customer's inverder-based 10 kWY ar
smaller installed capacity Generation Facllity located at [land location] (the "Generation Facility™) to the
Wires Owner's distribution system, MG Custormer herely agree to the following terms and conditions.

1.0 Eligibility

It IS reasonable and nOt tOO Iega”y 11 The MG Customer sgrees that the connection betwsen the Generation Facility and the Wires

Owner's distribution system will e subject to all applicable Bws and bound by the Wires Owner's

Com plex Distribution Tarnf Terms and Conditions of service (the "Terms of Service™), which are filed with, and
. approved by, the Alberta Utilties Commission ¢AUC™ fram time to time, and which are available to vou
on tequast

1.2 The MG Customer cedifies that the MG Customer meets all of the reguirements of ALUC Rule 024,

ENMAX Power’s Operating Agreement T
|S 3 pag eS |0ng (On Iy) 21 The MG Customer represents and warrants that the. MG Customer has installed, or covenants that

the MG Custarmer will: (&) install prior to the connection of the inverter based Generation Facility to the
\Wires Owner's distribution system; and (b) maintain thereafter in accordance with and for the duration of
this Agreement, an inverter satisfying Section 84 of the Canadian Electrical Code and CSA C222
Mo 107 1-01 (General Use P ower Supplies) or LIL 1741

(SeCtlon 5- 2) You CannOt Se” your SOIar— 2.2 The MG Custorner covenants and agrees to perform regularly scheduled maintenance to the MG
Customer's Generation Facility a5 outlined by its manufacturer in order to assure that its connection

PV house W|th0ut pr|0r W”tten consent devices, protection systems, and control systems are maintained in good working order and in

compliance with all applicable laws, The MG Customer agrees to keep a log of maintenance performed

from EN MAX Power _ and EN MAX to the Generation Facility, along with records relating to any such maintenance, and o allowthe Wires

Orwner 10 inspect the maintenance log within 9 daysof awritten request io do so by the Wires Owner.

Power Sha” not u n reasonably Wlth hOId 2.3 The MG Customer agrees to the autoratic disconnection of the MG Custormer's Generation Facility

. fram the Wires Owener's distribution systerin the event of: (3) a planned or unplanned power outage on
thelr Consent the Wires Owner's distribution systern, (b ary abnormal operation of the VWires Owner's distribution

. gystem, (o) a direction fromthe Independent Syetem Operatar 150" or other governmental authority, or
{dy any other event that requires such disconnection pursuant to the Terms of Service, applicable Iaw or
good electricity practice.

2.4 The MG Custormer covenants and agrees that the design, installation, maintenance, and operation of

The neW Owner Of your SOlar' PV house the MG Customer's Generation Facilty will be conducted in @ manner that ensures the safety and
. . security of bath the Generation Facility and the Wires Owner's distribution system

needs to have thIS Same ag reement Wlth 2.5 The MG Custamer acknowledoges the Wires Owener's obligation to mairtain the safety and reliability

of its distribution systerm.  In the event the Wires Owner deterrmines, in s sole opimon, acting

E N MAX Power. reasonahly, that the MG Customer's Generation Facility is ar is reasonably likely to! () cause damage to;

andiar (i) adversely affect other distribution system custormers or the Wires Owner's assets, the MG

Customer covenants and agrees that the MG Customer will disconnect the MG Customer's Generation

Facility immediately from the Wires Owner's distribution systerm upon direction from the Wires Cwner
The MG Customer covenants to correct the problem at the MG Customer's own expense prior to




Paperwork #6. Read the Terms and Conditions

Terms and Conditions are approved by the AUC.

ENMAX

ENMAX Power’s Ts and Cs are 75 pages long.

Goes through what services ENMAX Power
offers you, what those will cost, and has details ENMAX POWER CORPORATION
on your relationship with them.

DISTRIBUTION TARIFF

You probably are already bound by them with
your house’s present connection to ENMAX

Terms and Conditions
Power.

If you have a grid-connected generator, you
“must purchase liability insurance for the
operation of the generator that a prudent operator
of a similar generator would maintain”.

Contact ENMAX Power: generation interconnection @ enmax.com (with no spaces)

Contact Fortis Alberta: microgen @ fortisalberta.com (with no spaces)



Costs to Connect to the Grid

Your Electricity Delivery Company will let you know if there are
any equipment costs to connect to the grid (such as
transformers or line upgrades, etc.)

For mini MG systems there should not be any costs.

For larger systems there may be some costs (such as service
or line upgrades).

The Electricity Delivery Company’s only choice is to send a
“Notice of Dispute” to the AUC regarding any costs. The AUC
will then decide on whether the costs are legitimate or not.

If you have a complaint about the costs then you fill out a
“Notice of Complaint” and submit it to the AUC for a decision.

We have greatness within us -- innovative, giving, determined. 57
It is time for the best in us to come out.




AUC

Alberta Utilities Commissior

Notice of Dispute '

Form B - Notice of Dispute

1 page

Developed by the AUC

To be used by the Electricity

Delivery Company only

To be completed by Applicable Owner. Information required must include the following:

represented by other party?

Contact Person who submits the | Name:
Dispute Notice:
Phone :
If Applicable Owner is Yes [] No []

If yes, provide Name and Contact Information:

Attached a copy of the MG
Application Form:

Yes [] No []

Type of Rejection:

[ ] Qualification (MG Regulation - Section 2.2)

[] Extraordinary costs (MG Regulation — Section 4.3)

To be used if the Electricity

If dispute is related to Section Yes [] No [ ]
2.2, has owner served notice on
customer within 14 days?

Delivery Company rejects

Rejection Rationale:

your micropower system or
wishes to charge you for any
COsts

Other information attached:

Submitted to the AUC

Date of submitting this notice:

The AUC's ruling is final.




AUC

Alberta Utilties Commissior

Notice of Complaint

Form C - N