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1 INTRODUCTION TO RETSCREEN

11 What is RETScreen?

RETScreen is a Clean Energy Management Software system for energy efficiency, renewable
energy and cogeneration (Power | Heating | Cooling) project feasibility analysis as well as
ongoing energy performance analysis. RETScreen Expert is developed by Natural Resources
Canada, part of the Government of Canada.

1.2 Using RETScreen for the Green and Inclusive Community
Buildings Program

The Green and Inclusive Community Buildings (GICB) program is a national merit-based
program with the objective of improving the availability and condition of commmunity buildings
in Canadian communities experiencing higher needs.

In this program, you will use RETScreen Expert to estimate the fuel savings and greenhouse gas
(GHG) emission reductions for your proposed project. RETScreen’s feasibility analysis will help
you calculate these values.

This short guide will show you the quickest and easiest way to do this so that you can answer
questions 27,28 & 29 in the application.

1.3 Getting started

If you have not already watched the introductory videos, please do so now. The links are provided
in Appendix A. For those unfamiliar with RETScreen, the first three links will be particularly
helpful. These videos are specifically tailored to building energy retrofits.

1. Download and install the RETScreen Expert software.
a. You can download or update RETScreen from our website here.
2. Get the RETScreen software key from the GICB application portal.
a. RETScreen software key is available on the application portal at the Green and
Inclusive Community Buildings program website.
b. Save the software key in a known location on your computer
c. Double-click on the software key and follow the directions in the application
package to activate the Professional mode of RETScreen.
3. Everything is now set for you to proceed with your energy analysis in RETScreen for
your project. Refer to Section 2 below for more details.
4. After completing your energy analysis, save the project in RETScreen Expert and
take note of where you save the .retx file.
5. Follow the steps in the image below to get the answers to questions 27 and 28.
Record these numbers for your reference.
a. When submitting your application, use the two numbers recorded for
energy and GHG from the previous step to answer questions 27 and 28. Use
the saved file for uploading in Question 29.

IMPORTANT: Please only submit the .retx file that you saved in Step 4, not a pdfor scanned
print out of your project.


http://www.retscreen.net/

UNCLASSIFIED - NON CLASSIFIE
| Using RETScreen foryour GICB Application

2 een Expert
- Location Facility Energ)nost Emission Finance Risk Report Custom Q
alamia y A 7 1 Show notes
ENE IR Y YOI Y
& (42) o /0 &= t &8 Show image

Electricity Schedules Heating Cooling Energy Heating Power Include Comparison | Dashboard... End-use.. Target
and fuels v v >4 > v measure?
RETScreen - Energy Model P RETScreen - Target = [m] X
Commercial/Institutional - Community centre - Public building #
#  Fuels & schedules S y
& Electricity and fuels (@p Show: | All § Fuel consumption Fuel cost GHG emission
“® Schedules Fuel saved iy it $ = t€0: %
@ E
Equi Heating Base case 705,024 37,701 105
A uipment
— Space heating Proposed case 299,722 19,049 41
£l z =
z Heating g Domestic hot water Savings 405‘3020 18,652 64
;s Cooling % 57.5% 495% 609%
Domestic hot water Aif conditioning -
4 3% Cooling E = = — @ Filter
Air conditioning Bm'ldl'ng o Iope
uilding envelope —
~  End-use Ventilation I L) I | = | l e |

A IMPORTANT— For buildings with Previous or Planned Expansions and Add-Ons

Even if your building has changed over the years, you can still use RETScreen for your energy
analysis. The base case is your building as it stands before your application to the Green and
Inclusive Community Buildings program. This base case would include all the previous
expansions and add-ons.

If you are planning an expansion as part of the retrofit, you can still use RETScreen for your
energy analysis. The base case would reflect the building’s current condition, including any
planned expansions built according to the building code or standard construction practices.
The proposed case for the planned expansion would encompass any features beyond regular
construction practices. '

For example, if standard construction practices require installing double-glazed windows,
that serves as the base case. Opting for triple-glazed windows would be the proposed case,
with the incremental initial costs reflecting the difference in costs between triple and double-
glazed windows. If the building adheres to standard construction practices, the proposed
case would be the same as the base case and the incremental costs would be zero.

1 The sameapproach applies to buildings being repurposed (e.g., buildings previously abandoned or serving
different purposes). In these cases, the base case would represent the entire repurposed building as it would
be if built or renovated according to the building code and operated under normal conditions, while the

proposed case would cover any features beyond the code requirements.
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2 STEP-BY-STEP ENERGY MODEL IN RETSCREEN

2.1 How to use RETScreen Expert for your energy analysis

Itis recommended to use the Virtual Energy Analyzer (VEA) to start a new project in RETScreen.
The VEA will create a new project adapted to the selected location. This tool can be accessed by
clicking on the icon shown in the image below:
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A new window will appear, prompting you to provide some details about your facility.
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You will need to:

a. Select the location of your facility using the map or use the search tool to enter the
exact location.

b. The facility type.

c. The specific type of the building.

d. The description of the building.

In our example, we'll use a community center, but you should select the archetype that best
matches your facility. Browse through the lists to find the most suitable archetype. We will select:

- Facility type: “Commercial/Institutional”
- Type: “Public building”
- Description: “Community centre”

NOTE:
Select Feasibility | Emission | Target - 30-40% if your target emissions savings is 60% or below.
Select Feasibility | Emission | Target - 80-90% if your target emissions savings is above 60%.
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2.2 Location Worksheet

After completing each section in this window, the next step is to run the tool by clicking on

"Calculate". button.

The software will load an archetype of the selected facility type automatically, serving as your

starting point for analysis. You will stillneed to adjust specific valuesaccording to your actual
building and project requirements.

Start by completing each worksheet, going left to right, top to bottom to review the
information. Start at Location to make sure the project location is correct.
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UNCLASSIFIED - NON CLASSIFIE

| Using RETScreen foryour GICB Application

2.3 Facility Worksheet

Next, go to the Facility worksheet and start filling in the information on the top half of the
worksheet (Facility information box). You should type in the name of the project, the
contact information and even upload a photo of the building if you wish.
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=
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The only other information required in this worksheet is the facility size (Facility Size — Actual).
All other fields in the Benchmark section can be left empty or with the default values. You are
not required to fill out the rest of this worksheet.
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2.4 Energy Worksheet

Next, on the Energy worksheet, you'll find different building components that make up the
energy model. You can review and adjust each component to align with your project. Below is
animage displaying the facility archetype loaded from the VEA
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. B ot Space heating 0 0 0
g Domestic hot water 0 0 0
Space heating Cooling
Domestic hot water Air conditicning 0 0 0 0
4 i“}? Cooling .
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) End-use Ventilation
4 ﬁ' Building envelope Zone - East 174178 4215 17,908 12072 0 1.5
Building envelope Fone - West 212,885 5152 19452 14754 0 13
(:? Roof - Concrete Gymnasium 106,442 2,576 13,908 7317 0 19
(67 Walls - Cement stucco Lights
4 @& Ventiation Office 2,837 1,280 525 0 24
Zone - East Meeting room 3989 4,050 738 0 55
Zone - West Library 2078 1,200 551 62 20
Gymnasium Lobby 1915 500 354 3 16
Cafeteria 1,092 320 202 17 13
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4 "‘, Heating Washroom 766 540 142 12 35
Solar water heater Dressing room 1744 1,080 323 24 31
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Electrical equipment

AIMF’OIIQTANT— Modeling the Whole Building

Even if your project affects only a portion or certain components of your building, you must
model the entire building. This includes sections where the proposed case will remain the
same as the base case. This requirement ensures that interactive effects, such as the impact
of lighting measures on HVAC energy usage, are considered in the analysis. Additionally, since
the results need to be reported as a percentage of savings relative to the building's total
energy consumption, all end-users must be accounted for in the model.

Base Case and Proposed Case

In each of the individual forms in the Energy model, you will enter the information about the
various building characteristics, for both the base case and the proposed case. You click in the
ribbon to add a new end-use energy component you want to describe (e.g. Building envelope,
Ventilation, Lights, etc.).
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Or you can click on an existing component in the list on the left of the screen to access the data
entry forms.

The toolbar at the top of the Energy worksheet shows the main steps to follow. Always start from
left to right, top to bottom to build your project or adapt the loaded archetype to your project.
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4 9{‘: Cooling
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# End-use
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In these forms, you enter information about the base case and the proposed case, including any
proposed case end-use energy efficiency measures.
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Optional: You can also enter the Incremental initial costs and Incremental O&M savings
associated with the proposed case end-use energy efficiency measures if desired. However,
please note that providing cost or financial information in your RETScreen model is not a
requirement for the GICB program application. While financial analysis can be performed in
RETScreen to assess your project's viability, it is not mandatory for the program. All cost cells in
the various sections of the Energy worksheet can either be left blank or filled with the default
values.

For complex projects, you might want to use more than one form to describe each major
building zone or each separate energy efficiency measure, etc. You also enter key information
about each form in the Description data entry cell at the top of each form. For example, this
might be the name of the building zone (e.g. gymnasium, office, etc.). Or it might describe the
energy efficiency measures under consideration (e.g. low-flow faucets, drainwater heat
recovery, etc.).

Within some of the forms you can select more than one Method or Level to perform the
calculations. When more than one method or level is available, you select the type of method or
level by clicking on the appropriate button at the top of each form. The method or level chosen
will typically depend on the availability of input data and the stage of project development (e.g.
pre-feasibility vs. feasibility study).

B ReT

- Location Facility Energy Cost Emission Finance Risk Report Custom

6T A% @ hHR E® ORI

Electricity Schedules Heating Cooling Energy Heating Power Energy Include  Comparison | Dashboard.. End-use... Target.. Scaling - Notes.. |
and fuels - - - - + storager  measure? Update... i Copy base <-» proposed ~
RETScreen - Energy Model Subscriber: CanmetEnergy - Varennes - Employee Use Only

Commercial/Institutional - Community centre - Feasibility | Energy | Target - 30-40% - Public building

# | Fuels & schedules ~Ventilation Method Options
. . ar —
t Electricity and fuels h Description Zone - West (O] @
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X Note Linked to: Heating system + Cooling system + Motors - Fans ||| Methed T Methad 2 eleaming ~  RETScreen
| Equipment Connect
4 M Heating

Space heating Ventilation - Method 1

5 tic hot wat Base case Proposed case Energy saved
omestic hot water
Schedule Base case = Proposed case =
Not applicablz Flow us - 2,200 2200
« % Cooling Fresh air % 100% 100%
Air conditioning System reheat Mo No

# End-use System selection Heating & cooling Heating & cooling

afda]a]a]q
afa]qa]a]q

Zone - West Fan control Schedule Schedule
Gymnasium Ventilation control Schedule Schedule
4§ Lights Intake air damper leakage Medium Tight

Step 1 - Fuels & Schedules

This section hastwo different subsections:

1. Electricity and fuel: you enter the fuels and rates (optional) for the base case and the
proposed case.
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Fuel rate 0682 8
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Rate - unit
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These fuels will be available in each one of the next steps.

2. Schedules: The software needs the operating hours for your building. These

schedules will

be used for the building envelopes and ventilation systems.
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Step 2 - EQuipment

In this section, you enter the information about the heating system and cooling system

equipment, for the base case and the proposed case.
@ RETScreen Expert

- Location Facility Cost Emission Finance Risk Report Custom
& T Ax fa b H O I @Oy

Electricity Schedules Heating Cooling Energy Heating Power Energy Include Comparison = Dashboard.. End-use.. Target.. Scaling - Notes.
and fuels = o o ~  storage~ | measure? Update...

- Fuels & schedules| Step

B8 Show image '
" i Copy base <-> proposed +

2 - Equipment | Step 3 - End-use Step 4 - Optimize sup Summary ons

RETScreen - Energy Model
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Heating system Method Options
. e o : — ~
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i@ Schedules - = »
- Note T S, Single fuel  Multiple fuels elearning RETScreen
| Equipment Connect
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Space heating Heating system
. Base case Proposed case
Domestic hot water . =
Technology Heating system = Heating system ~
4
& Cocling Fuel type Electricity v Electricity v
Air conditiening Fuel rate Sk 0.85 0,85 $/Wh
| End-use ["] Heating equipment
Zone - West ~ || | Seascnal efficiency % 100% 200%
Gymnasium Incremental initial costs s =
4 T Lights Incremental O&M savings 3 =

Click in the ribbon on the equipment you

etc.) to access the data entry forms.

want to describe (e.g. Boiler, Heat pump, Compressor,
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- Location Facility Energy Cost Emission Fin| - les=tizT Facility Energy Eost Eris
wlamia —_—
& NE @ ¢ M fa
Electricity Schedules Heating | Cooling Energy
and fuels z o = Electricity Schedules Heating | Cooling Energy
Step 1-| 8 | Biomass system pment | Step3-E el Ste and fuels i T -
M Boiler Step 1 - Fuels & schedy 2 Absorption Step 3 - E
RETSC |& District heating E Compressor
[f] Furnace RETScreen - Energy & Cooling system
Heat . - =
- LE ; Hea _pump Heating Commercial/Institutio “-]: Desiccant
ting system Frc .
& SEHng Y (b . District coolin
ims 3 Therml fluid heater Descrig & F“"'sa"che"“'g st ?
. eat purm "
. I Water heater Note & Electricity anc = @
~ L
I i T Srheduls ||

In the heating system forms, you will:

- select the technology, entered in
applicable”

- enter the seasonal efficiency, and

“Heating system, Boiler, Furnace, or Heat pump etc. as

- (optional) enter the cost of this new equipment, if any.

13



| Using RETScreen foryour GICB Application

UNCLASSIFIED - NON CLASSIFIE

@ RETScreen Expert

- Location Facility Cost Emission Finance Risk Report Custom
& T Nk a2 ( bhE &
Electricity Schedules Heating Cooling Energy Heating Power Energy Include  Comparison
and fuels © & © &

v storage~v | measure?

RETScreen - Energy Model

Commercial/Institutional - Community centre - Feasibility | Energy | Target - 30~

# | Fuels & schedules

Public building

Dashboard,

n

© ey

... End-use... Target.. Scaling - Notes..

Subscriber: CanmetEnergy - Varennes - Employee Use Only

= Show notes '
&8 Show image
5 Copy base <-> proposed ~

Update.

Heating system Method Options
t Electricity and fuels ¢ Descripticn Space heating ® a'
i@ Schedules Click e —
- ,H'UtE T S, Single fuel  Multiple fuels elearning RETScreen
# Equipment A Connect
4 A Heating
. Heating system
Space heating
= q Base case. P; d.case
Domestic hot water . =
Technology Heating system = Heating systam =
4
%: C.Dohng. L Fuel type Electncity - Electricity -
Air conditioning Fuel rate $/kWh =+ ey /kWh
| End-use ["] Heating equipment
Zone - West ~ || | Seascnal efficiency % I 100% I 200%
Gymnasium Incremental initial costs g = Optional
4 Lights Incremental C8&M savings s - Optional

In the cooling system forms, you will:

- select the technology, entered in “Cooling system, Compressor, Absorption, or Heat pump

etc. asapplicable”
- enter the Coefficient of Performance (COP) and

- (optional) enter the cost of this new equipment, if any.

(@ RETScreen Expert

.

RETScreen - Energy Model

| Fuels & schedules

Facility | Energy = Cost  Emission  Finance  Risk  Report  Custom
alemla - n: iy = Show notes
¢ Ak fa bk H & iy @9 , (
= & show image
Electricity Schedules Heating | Cooling Energy Heating Power Energy Include Comparison | Dashboard.. End-use.. Target.. Scaling - Notes..
and fuels - - - - - storage~  measure? Updat ¥l Copy base <-> proposed -

Energy - V: - Employee Use Only

ooling system Options
f Flectricity and fuels Description Air conditioning L a'
& Schedules
; Note Linked to: Ventilation + Motors - Fans sleaming  RETScreen
4| Equipment Connect
4 A Heating ~
s . Click|| Cogling system
pace heating
Base case Proposed case
Domestic hot v
- Technolagy [ Ebsorphion M| Heat pump -]
4 & Cooling 8 Fuel type [ Tlecry | Flectricry |
Air conditioning Fuel rate S/kWh 018 0.19 §/kWh
| End-use [] Cooling equipment
Zone - West ~ || | Coefficient of performance - seasonal KWW = l 0.7 | 2 |
Gymnasium Incremental initial costs $ - Optional
4§ Llights Incremental O&M savings $ A Optional
Office [] Refrigerant - Optional
Meeting room
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Step 3 - End-use

In this section, you enter information about the facility characteristics for both the base case
and the proposed case. Click on the end use category you wish to describe from the list on the
left side of the screen (e.g., Building envelope, Ventilation, Lights, etc.) to access the forms.

B ETScomn Erpet

B icon  Gasiy  brwoy  Cot Gmmuen Frasce sk Repod  Cosm p—_—
- ¥, A r N [ P . Show maies —
5 ! A @ e ’
‘h‘ ¥ A = ﬁ D SO E 15| &' i ‘ . E P
I:“mn b dan n-ur_m; (.-u-l-\q |-u.|m -au_rn; — l::;::_ -I::cﬁ fomparmoe  Dwstcard nd-us Tesges I'.rjn: [T e — . e lllu-—w; toamn

EETScresn - Emawgry Model Subrber CanmettERGY - Marenses - EETSoress Casusl Oy - Sassl ey

= Fuch & wodubo

e Bricity et ks W ke based on howsmuch data is = E
e Piok available to you =1 deamey | ETEoees |
Coneeet
i - L
Buma cam g AT Enovgy taved
Ihumination Weel - dcusas
B Yoty Rype - Phpcwmcert T8 - sleciome Bak - Light eesiting Sode IG5 Gl
EHrey e " . . . Ja
N — w Edit the. data with information specific to your
a [ ey pawsiopt Wit o l5mgs por e T . -
— _ — — facility. Do the samef?rou'ie\r End uﬁe.s,_mchmn'g
& 0 ughin ‘_’,_..-ff"ck Timctristy ined pee Rome - the enwvelope, ventilation, electrical equipment,
Ot Pl s hot water, etc., so that the model reflects your
[T Bapriter of laege - ot TN .
o Fans e = own faaility. »
Fpen. el 1 =
Giptmice supsy ' 1 1
e B A LET T n
= G—— Baprrbee ol e i
L) irutnte rrebasace? Elecinony wn = | 1 il —
M conpawn "
P
Spain Lol PPl ——
il — L

In these forms, you enter information about the base case and the proposed case of your facility.

You can add any necessary building components that are not included in the archetype using the
drop-down list shown in the image below.

RETScreen Expert
Location Facility Energy Cost Emission Finance Risk Report Custom

& T Ak @Bl bR E & I

Electricity Schedules Heating Cooling Energy Heating Power Energy Include Comparison | Dashbeard.. E
and fuels = = = E E storage * | measure?
Step 1 - Fuels & schedules [ Stey Building envelope e Step 4 - Optimize supply Step 5 - Summary

Ventilation
RETScreen - Energy Model Lights

Electrical equipment

Commercial/Institutional - Com

[a
H
el
() Fuels & schedules & Hotwater Heating system
_ . & Pumps
: Electricity and fuels @ . Description Not applicable
@ Schedules
- W& | Motors
|~ Equipment i - Note
a % Process electricity
el Heating
Space heating & Process heat Heating system
) @ Process steam
Domestic hot water
I!i Steam losses echnology
N Fuel type
4 S Cooling st recovery Fuel rate $/m*
: S Compressed air
B Air conditioning ? ot Pﬂat‘on ] Heating equipment
|~ End-use - 2 easonal efficiency %
- ) 0 Cthey Incremental initial costs | $ -
Cefeteria Ilncremental O&M savings | $ -

Miscellanecus
Standby losses
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The end-use elements are described in “Introduction to Energy Efficiency Project Feasibility
Analysis with RETScreen Expert.” You will find the link to the video in Appendix A.

0 Information — Note Section

Energy worksheet, in the "Note" section.

and fueks -~ storager  measure? Update...

Adding notes is strongly encouraged to document the model and provide additional
information to the reviewer. These notes can be added at the bottom of each page of the

Language ¥ | Shore ¥ | Subscribe v v &

BB octon  Faclty | Erergy  Cost  Emission  Finance Rk Report  Custom
y A a A T = & “ @ [ 7 shownores
& T e b Jo B | H ol e
Hectricity Schedules | Heating Cooling Energy Heating Power Energy  Include Comparison Dashboard. End-use.. Target. Scaling - Notes

85 Capy base <-> propased «

9 =

—
Help  eleaming Steps.

Sagoe Ul -2 - BUJ ES

Gymnasium e >
4§ Lghts = 2
= Number af lamps - total 6 64
Mesting room Operating hours hw v 40 30
Lbrary Costing methad Level 1 -]
Lobby Incremental initial casts 5 1280 8]
Incremental O&M savings )
CIRTpARNE SRRl Number of units 1 1
4 Ay Heating Electricity KWh - 4,539 1702 2,837
Sclor water heater 625%
4 J Power
Phatovoltaic - 15 kW (10% of roaf) Impact
ffsite renewables Space cooling Impact | 100% ¥
Rl Space heating IMpact . | 100% ¥
) Include measure?
&8 Comparison

Step 4 - Optimize Supply

This section allows you to input details about renewable heating or power systems to optimize
energy supply for the proposed case. For instance, you can incorporate solar energy, wind

turbines, or other green power sources into your project.

N 7o

Heating | Power

. amma
Electricity Schedules
and fuels

A |

Heating Cooling Energy

Step 1 - Fuels & schedules - Equipmer

Ster ®f  Solar air heater

@ Solar water heater

RETScreen - Energy Model

# RETScreen Expert - Apartment - High-rise.retx
- Location Facility Energy Cost Emission Finance Risk Report Custom
amma 2w =1
¢ AN % fa o | E
Electricity Schedules Heating Cooling Energy Heating | Power Include Comparison
and fuels > S >4 > > measure?
Step 1 - Fuels 8 schedules ! Step 2 - Equipment | Step 3 - End-use 13 Photovoltaic F Step 5 - Sur ar
A | Wind turbine
RETScreen - Energy Model &5 Green power
7 RETScreen Expert - Apartment - High-rise.retx
- Location Facility Energy Cost Emission Finance Risk Report Custom

Include
measure?

¢

Comparison

B=
m_
D
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Step 5 - Include Measure Page
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As you build your energy model on the Energy worksheet in RETScreen, the Include measure?
page will display a row for each of the energy measures.

Since, you've used an archetype to start your project, go through each to change the values to

more accurately reflect your project.

If a particular building component isn't used in your project, you can delete it by right clicking on
that component in the left menu and select delete.

RETScreen - Energy Model

& Electricity and fuels
% Schedules

| Equipment

a i Heating

Space heating
Domestic hot water

Description

Note

Commercial/Institutional - Community centre - Feasibility | Energy | Target - 30-40% - Public building
| Fuels & schedules

Heating system

Not applicab

Heating system

["] Heating equipment

Incremental O&M savings

Technology
Not applicabl Fuel
uel pe
4 % Cooling Z  Move to top
Fuel rate
Air conditionin & Moveup
~/ End-use v | M Seasonal efficiency
o L | R i ~ || | Imcremental initial costs
Cafeteria
Miscellaneou =l Rename
Standby losse [  Duplicate
4 A__ Hotwater | Delete
Hot water
4 84 Motors

You can add new components by using the menu at the top.

® RETScreen Expert
Location Facility Energy Cost Emission Finance Risk

& T | N % @

Electricity Schedules Heating Cooling Energy
and fuels = = =
Step 1 - Fuel edules =} {1 Building envelope
@ Ventilation
RETScreen - Energy Model | = [ights

Electrical equipment

Commerdial/Institutional - Com

Process heat

Space heating Process steam

=
~) Fuels & schedules & Hotwater
p
t Electricity and fuels & | Pumps
"% Schedules & Fans
W& Motors
| Equipment 1 B
A 2 | Process electricity
4 Heatin
y o
@

Domestic hot water

Steam losses

M %: Cooling Heat recovery

Air conditioning Compressed air

Y EL

~) End-use Refrigeration

i @ | Other

Cafeteria

Miscellanecus

Standby losses

19y | Target - 30-40% - Public building

b 7o B
Heating Power Energy
= = storage ~

H &

Include Comparison | Dashboard.. E
measure?

Heating system
Description

Note

Not applicable

Heating system

echnology

Fuel type

Fuel rate

["] Heating equipment
[Seasonal efficiency

Incremental initial costs

Incremental Q&M savings

§/m*

%%
g -
g -

When your energy model is complete, the rightmost column called Include measure? gives you
the opportunity to include (checked) or exclude (unchecked) each.

You can indicate the inclusion of each energy efficiency measure by checking the
corresponding boxes. Toinclude all measures automatically, check the box beneath the Include
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measure? title at the top of the section. Keep in mind, not checking the box means the proposed

case is considered equal to the base case.

A RETScreen Expert
PEEY octon ity  Enegy  Cost  Emission  Finance Rk Report  Custom
wama 4 - Show notes 9]
e 1y Export to file..
& Ak @ ol H O I @O dEgll T
Becticty Schedules | Heating Cooling Energy Heating Pouer sﬁ:;rggv ndude Comparkon  Deshboerd.. End-use.. Torget. ac;;.:tge Notes g o base <> proposed -
RETScreen - Energy Model s G y - - Employee Use Only
Commercial/Institutional - Community centre - Feasibility | Energy | Target - 30-40% - Public building
~) Fuels & schedules )
' " - Incremental _ Incremental  Simple | Include
& Eecticty and s 5 Show: a1 .| Heating Cooling Bectricty e Fuelcostsavings (ol vk fmeasare?
% Schedues Fuel saved < WWh <] kwh KWh H H yr =
~) Equipment Heating
. Space heating (] 0 0 0
4 B Heating Domestic hot water 0 0 0 0
Space heating Nt applicable 0 0 0 0
Domestic hot water o
Not applicable Air conditioning 0 0 0 0 O
4 3 Cooling
- Building envelope
Air conditioning
Building envelope 91310 2776 3,100 6433 0 05
&) End-use Ventilation
Cateteria Zone - East 174,778 4196 17,008 12,107 0 15
Miscellanzous Zone - West 213618 5128 19452 14,798 0 13
Standby losses Gymnasium 106,809 2564 13,008 7390 0 19
4 @] Hotwater Dby
Office 2837 1280 525 0 24
Hot water
4 Mot Meeting reem 3989 4050 738 0 55
fore Library 0 0 0 0 O
Elevator Lobby ° 0 0 0 =
Cafeteria 1002 320 202 718
#) Optimize supply Kitchen 766 240 142 1216
4 A Heating Washraom 766 540 42 2 35
Solar water heater Dressing room 1744 1,080 23 4 31
4 i Power Gymnasium 5,248 2,960 71 0 30
Photovaltaic - 37 kW Fitness center 1,276 400 236 21 16
) Summary Corridor | Stairway 596 240 110 12 20
- Sign - Exit 2102 688 389 % 14
£ Include measure? Exterior - Facade 1,051 980 194 73 37
& Comparisan Exterior - Parking 6877 3031 1,272 30 23
Exterior - Sign 263 344 436 2 26
Electrical equipment
Office 2,698 0 499 0 Immediate
Cafeteria 6,504 500 1,203 7508
Miscallaneous 0 0 0 0
Standby losses 1314 200 243 Y
Hot water
Hot water 10,150 2345 658 1406 1.1
Motors
Fans 6847 0 1,267 0 Immediate

Step 6 — Comparison Page

The Comparison page summarizes key information for the base case and proposed case facilities,
including detailed information for each fuel type used, as well as fuel consumption and annual
energy use information for heating, cooling and electricity.

Once your model is complete, you need to enter your building's annual energy consumption for
each energy source in the "Fuel consumption - historical' cell. This allows you to compare the
modelled consumption estimated by RETScreen in the base case ("Fuel consumption - base
case") with the actual consumption of your building using the "Fuel consumption —variance". This
comparison helps ensure that no major errors were made while modelling the base case facility.

Note that for the program reviewers to consider your model complete and accurate, the variance

for each energy source must be below 30%.
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BB octon  faclty  Energy  Cost  Emission  Finance  Risk  Report  Custom
- 4 4 - = [V = show notes —
& T ANk @ bl H & G © O e @ 2 &
O v /0 =3 =l [V] @ showimage =4
Electricity Schedules Heating Cooling Energy Heating Power Energy Include  Comparison ~ Dashboard... End-use... Target... Scaling - Notes... Help eleaming Steps.
and fuels - - - - storage ~ | measure? £ Copy base <-> proposed « X
RETScreen - Energy Model Subscriber: CanmetEnergy - Varennes - Employee Use Only
Commercial/Institutional - Community centre - Feasibility | Emission | Target - 80-90% - Public building
A Fuels & schedules Summary - Electricity and fuels
& Electricity and fuels 0,{ Fuel type Base case Proposed case Savings
B schedules Fuel consumption -
| Fuel type Fuel rate unit Fuel consumption Fuel cost Fuel consumption Fuelcost  Fuel saved Savings
D auipmet
| Equlpmes Natural gas $ 0689 m* 100,501 $ 69246 7,052 $ 4859 93450 $ 64387
ah Heating Electricity $ 0185 kWh 196,621 $ 36375 181,559 $ 33588 15,062 $ 2786
S| h
Py Total $105,620 s 38,447 $ 67173
Domestic hot water
@
4 % Cooling Project verification
[ Air conditioning Fuel fon - Buiel ion . Fuel ion Fuel
|~} End-use Fuel type unit historical Basecase ¥ variance
4 (Y Building envelope Natural gas m* 102,564 100,501 2%
Building envelope Electricity kwh 182,012 196,621 8%
(& Roof - Concrete
o (Savings
& Walls - Cement stucco R R i )
Heating Cooling Electricity Total Plan Variance
4 @) Ventilation
Fuel consumption ¥ Wwh v kWh kWh kwh KWh %
Zone - East
Zone - West Base case 1,068,107 36,832 159,789 1,264,728 1,264,728 0%
Gymnasium Proposed case 152,856 12,584 91,066 256,505 256,505 0%
i Fuel saved 915,251 24,248 68,723 1,008,223 1,008,223 0%
e
ptmize supply Fuel saved - % 85.7% 65.8% 43% 79.7% 79.7% ‘K’
4y Heating
Solar water heater Benchmark
4 Ji; power
Energy unit Wh v
Photovoltaic - 15 kW (10% of roof)
Reference unit m? > 2,250 S
Offsite renewables
|®) summary Benchmark Heating Cooling Electricity Total
y Fuel consumption KWh/m? kWh/m? kWh/m? kWh/m?
E] Include measure?
& Comparison Base case 475 164 7 562
Proposed case 679 56 405 114
Fuel saved 407 108 305 448
)

In the example above, the community center had a total electricity consumption of 182,012 kWh
and a total natural gas consumption of 102,564 cubic meters in 2023. Compared to these values,
the base case consumption estimated by RETScreen was 2% lower for electricity and 8% higher
for natural gas, indicating that the model is comprehensive and accurately reflects the building's
current conditions.

0 Information — Justifying High Variance and Lack of Historical Data

In some cases, there may be valid reasons for the variance between the actual and modelled
base case consumptions to exceed 30%. For example, if the building is being expanded or
repurposed or if it was previously abandoned or underused, the modelled consumption is
expected to differ from the actual historical consumption. Additionally, in scenarios such as
repurposed buildings, historical consumption data may not be available, making comparison
impossible.

In these special cases, you should add a note in the "Comparison" section to justify either the
high variance or the absence of historical consumption.
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2.5 Emission Worksheet
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The Emission worksheet summarizes the estimated GHG emission reductions based on the data
entered in the previous worksheets. For the GICB application, this worksheet should not be
modified. The default Level T GHG emission factors should be used, as RETScreen automatically
selects the appropriate provincial GHG emission factors based on the facility's location set in the

Location worksheet.

Cost
[+] il Show graph

- Location
=N =H

Facility Energy

5 i

Level 1 Level 2 Level 3

Emission Finance Risk

| & show GHG equivalence

Report Custom

0 =

Gross annual GHG emission reduction (96.8%)

Dashboard... O S iaies Help elearning
RETScreen - Emission Analysis Subscriber: CanmetEnergy - Varennes - Employee Use Only
Emission analysis
GHG emission
factor GHG emission
Base case electricity system (Baseline) (excl. T&D) T&D losses factor
Country - region Fuel type tCO;/MWh ¥ % tCO,/MWh
Canada - Ontario = All types ¥ 0.027 7.0% 0.029
GHG emissions
Base case tCO; 197
Proposed case tCO, 6.2
Gross annual GHG emission reduction tCO; 191 96.8%
200 —
= F —
o
2
w150 —
c
=
a
‘E 100
v
[t}
"] E‘s
0 0 (o)
- I
) Base case Proposed case \ )
Legend 191 tCO, is equivalent to 35

Cars & light trucks not used v
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3 APPENDICES

APPENDIXA—TUTORIAL VIDEOS

To start using the software, we recommend you watch some of our tutorials. You will find the links
here below:

Overview of RETScreen Expert Platform

https.//www.youtube.com/watch?v=kcuiSYJuOA

Introduction to Energy Efficiency Project Feasibility Analysis with RETScreen Expert

https://Mmww.voutube.com/plavlist?list=PLoj8AlsTZVCNVyD4uL AUOICE6fONdVR-M

Step-by-Step Energy Audits & Individual Energy Efficiency Measures with RETScreen Expert

https.//Mmww.youtube.com/playlist?list=PL 0j8AlvsTZVE Dglutl6H8h-sWfnhSLdg

Step-by-Step Solar Thermal Project Feasibility Analysis with RETScreen Expert:

https://Mww.voutube.com/plavlist?list=PLoj8AlvsT ZVHxd3oulUpD7FRLFtWqY3ky

Step-by-Step Photovoltaic Power Project Feasibility Analysis with RETScreen Expert

https://Mww.voutube.com/plavlist?list=PLoj8AlvsT ZVErnRhIsOzkSd6UrLVLNnONI

Step-by-Step Wind Power Project Feasibility Analysis with RETScreen Expert

https://www.youtube.com/playlist?list=PLoj8AlIVsTZVFrhTYoyQVRgEaPNHTI_ 4V
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APPENDIX B — CASE STUDIES

Within the software, you can find several examples to explore. These can be accessed in the File
worksheet under the Home section.

@ RETScreen Expert

location  Facility  Energy  Cost  Emission  Finance  Risk  Report  Custom

Getting started - Options

8 Open
ﬁ}! Virtual energy analyzer

Analysis type - Blank project

P genchmark

7 Close
Settings
@

| L ad Feasibility
‘,a Subscribe l

| ~ Performance Virtual Energy
Y perfe
= B e petormance A F Tracker Analyzer

5 L
b Al RETScreen;
e

@ Exit

(17 My fles

Financial Risk Smart Project
Assessor Identifier

{i Case studies/Templates

Portfolio analysis:

My portfolio

ﬁ My portfolio - Example

ﬁ Net zero plan - Eample

Emission

To access examples, select "Case studies/Templates" and find pre-loaded projects in the software.
Click on the hyperlink (blue text) in the left column to open the help manual for each specific
example and learn more about it.

G RETScreen Expert

file | Location Faciity Energy Cost Emission  Finance Risk  Report  Custom
Pl Forsuors ratroes  Newra Resourcos
Canada Canada

Open - Options
b | L - @
L% N ==
- Virtual energy My files: My portiolio | My templates

(7 e snslyzer

SR Analysis type

@ Help

P uE— liEnpE]

uﬂ Subscribe sigament Analysis type | Facility type Type Description Country City
Cose Study Individual measure  Electrical equipme ~ Lights/Water heater South Africa Alberton

H save Case Study Individual measure  Solar air heater  Industrial Korea, Rep. of (South)  SEONGBUKGU

= hlal Case Study Individual measure  Solar air heater  Institutional - Federal research centre Canada Varennes

Mo sevete oo ";;m Case Study Individual measure  Solar air heater  Institutional - Sewage treatment plant Canada Cold Lake

) Case Study Individual measure  Solar air heater  Agricultural - Piggery Canada South Durham

@ B Case Study Individual measure  Solar air heater  Commercial - Warchouse United States of America ~ Littleton
Case Study Individual measure  Solar water heater  Apartment building Canada Longueuil
Case Study Individual measure  Solar water heater  Apartment building France Bourg-lés-Valence
Case Study Individual measure  Solar water heater  Aquaculture Canada Comox Valley
Case Study Individual measure  Solar water heater Capital cost incentive - Policy United States of America Concord
Case Study Individual measure  Solar water heater - Hotel/Matel Canada Saint-Come
Case Study Individual messure  Solar water heater ~ Hotel/Motel India Chennai
Case Study Individual measure  Solar water heater  House Canada Nerth Vancouver
Case Study Individual measure  Solar water heater Swimming pool - Indoor - Alberta Canada Okotoks
Case Study Individual measure  Solar water heater  Swimming pool - Indoor - British Columbia Canada Lilooet
Case Study Individual messure  Solar water heater Swimming pool - Indoor - Ontario Canada Kitchener
Case Study Individual measure  Solar water heater Swimming pool - Indoor - Quebec Canada Montreal
Case Study Individual messure Ventilation Library Canada Montreal
Case Study Individual measure _Solarair heater _Industrial Canade Dorval
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