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The Complete Toolbox! Let’s Take a Quick Look.
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Learning Resource - Case Studies & Templates

@ RETScreen Expert - ] X

File  Location Faallty Enevgy Cost Emission Finance Risk Report Custom Language ¥ | Share v | Subscribe v (v &v u'ﬂo

Canadid

(2 RETScreen Expert = O X

’f Home Open Optnons - - B B ﬁ e 2 Q Q
L =) Contents | nde; h | Fav T T . a &
e 2 e  Bm 3 %m;m' Feasibility - Individual measure - Fans - Variable
_/Cbse v.;:unaal y:::,'gy My files My portfolio My templates il ’ Worksheets & Data Speed
9 Settings Analysis type

Template assignment

N‘ Subscribe Assignment  Analysis type | Facility type Type Description Base case
Case Study Al Power plant Photovoltaic 108 kW e 50 hp standar d efﬁciency motor
H Save Case Study Al Power plant Wind turbine 99,000 kW e 70% load &C(Ol'
H o Template All Power plant Photovoltaic Equation Y = a | Feasibility analysis - Validation k3 F orwar d Cu!'Ved blade
Template ~ All Individual measure  Pumps Equation Y = a | Variable speed e Variable flow fan COﬂtilIUOU.Sly for 12 hours per day. 5 days a week
@ - Case Study ~ Feasibility ~ Power plant Wind turbine 100,000 kW - Offshore - GHG reduction income e Fan eﬁ'lciency 70%
Case Study ~ Feasibility Individual measure Solar air heater Institutional - Classroom o Inlet damper flow control
Case Study  Feasibility Individual measure Solar air heater Process - Crop drying N OPerates in ﬂle hlgh ﬂOW range

Case Study  Feasibility Individual measure Solar air heater Institutional - Recreation centre

Case Study ~ Feasibility Individual measure Solar air heater Industrial Proposed case

Case Study  Feasibility Individual measure Solar air heater Industrial . Energy eﬁicient motor
Case Study  Feasibility Individual measure Solar air heater Institutional - Federal research centre . Vanable speed drive
Case Study Feasibility Individual measure Solar air heater Institutional - Sewage treatment plant

o Supply and installation of VFD (variable frequency drives): $3,000

Case Study  Feasibility Individual measure Solar air heater Agricultural - Piggery

Other opportunity

o Premium efficiency motor: $6,000

RETScreen Expert - Professional - 9.1.0.0 © Minister of Natural Resources Canada 1997-2023 NRCan/CanmetENER(

Solution
The worked-out solution is the data file selected from within the File worksheet

(Open — Options: Case studies/Templates icon “=).
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Learning Resources — Contextual Text & Video Help

@ RETScreen Expert

B octon  Faciity Energy Cost Emisson  Finance  Risk  Report  Custom

& T M @ &b E

Electricity Schedules  Heating Cooling Energy Heating Power Energy Incude_ Comparison
and fuels - - - - - storage- = measure?

RETScreen - Energy Model

Pumps

Pumps | Water
pumping

Language ¥ | Share ¥ | Subscribe

H & i € @ o 2000 @ = 4

Dashboard... End-use... Target.. Scaling - Note:
Update...

" ”
BuCopybose <-> propased ~ | 1P elesming Steps

Subscriber: TdS Dixon Inc - Professional

v @ Pumps - YouTube x [k = (] X

=00 :

3 Al Bookmarks

= > C %5 youtube.com/watc.. 0% ¥ ® 9

3 Premium

Qv mo @ [

2 Electricity and fuels [ Description
© Schedules
I Note
»  End-use
Pumps - Pumps.
4 @ Pumps
Pumps Type
A Optimize supply ‘. Capacity
il load
jalljSum—y Manufacturer
K] Include measure? Model
& Comparison Load factor %
Efficiency - operating cenditions %
Motor shaft power load KW
Pump
Efficiency %
Fluid load - full flow KW
Flow type
Flow range
Flow control type
Operating hours h/d -
Incremental initial costs $ -
Incremental O&M savings s
Number of pumps
Electricity kwh -

Impact
(Swe COOIING IMPACt el

knowenergy
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[ RETScreen Expert

MeDS

3
& @ Worksheets & Data

Capacity

The user enters the capacity of the motor. This value, also
called "motor horsepower," "motor rated power" or "motor
size," represents the motor rating or the motor rated shaft
power load and can typically be found on the motor
nameplate. The user can consult the RETScreen Product
Database for more information.

Show figure:

Pump-Motor System Schematic

o
1
— a X
W
Pumps
d4 ® RETScreen eLearning £ Subscribed v
“roxe 526K subscribers
B P £ Share 4 Download & clip
1.2K views 4 years ago Step-by-Step Energy Audits & Individual Energy Efficiency |
- ...more
=
3
L All From RETScreen eLearning Computer program For you >
1 Srassane Fans
RETScreen eLeamning
d 1K views - 4 years ago

. Overview of RETScreen Expert Platform (20 min)
RETScreen eLearning




Getting Started — The Virtual Energy Analyzer

By Facility Type By Measure

@ RETScreen Expert @ RETScreen Expert
Cost Finance Risk Report Custom - Location Facility Energy Cost Emission Finance Risk Report Custom
po | = Show notes > — = s 4 - V! Show notes
» 3 4 O s W8 Adjustimage e (=] . 7 = “ ‘ @ Y Sl Export to file...
N *E‘ 5 @ 8 [ & Show image [¥] Keep aspect ratio ® (=] ﬁ (%) A (+] t = ) iﬂ 5==| () @8 show image
All Level 1 Level 2 Hide Show meter  Benchmark Select i i 3 =
ek | Inommatine | i paak = " iy Eam Schedules Hea'tmg Coo‘llng Ene.rgy Hea'nng Puv.ver sf‘v’\"e;ngv m’:al;?ree? Comparison  Dashboard... End-use... Target... US(;(;Ianlg Notes... B, Copy base <-> proposed »
mar ior I . . q
RETScreen - Facility Subscriber: TdS Dixon Inc - Professional

RETScreen - Energy Model Subscriber: TdS Dixon Inc - Professional

Faility information
. Individual measure - Heat recovery - Ventilation

~  Fuels & schedules
Facility type Commer - Heati " rici Incremental Fuadi cost savk Incremental Simple Include
Type Health care . & Electrcity and fuels @show: AL~ Rp; (Coolep  BecndY: ol caity "9 OaMsavings payback measure?
Description Hospital/inpatient - Feasibility | Energy | Target - 30-40% *® Schedules Fuel saved vl _kWh ~ kWh kWh $ $ $ yr %
Heating
~ Equipment
= Boiler 989,998 100,000 27,946 0 36 v
Prepared for Prepared for & P 4 A Heating £
Prepared by Prepared by & TR el :‘_ Boiler Nentstion
cyu N J oy T o Heat recovery - Ventilation 3,489,742 120,000 98,508 0 12 vl
-~ ¥
) : - Heat recovery
Facility name Archetype (&) S e " - 4 @ ventilation Heat recovery - Furnace 3,500,000 340,000 98,798 0 34 i
A 3
ddress ) Address i . d | Heat recovery - Ventilation Total 7,979,740 560,000 225,251 0 25
City/Municipality City y 4 M) Heat recovery
Province/State Province/State g Heat recovery - Furnace
Country Canada v ~ e
A Summary
l_] Include measure?
Facility size - Actual 18,725 m - [(&) & comparison
Faciysize - Archetype 18725 ’ image

#hSelect.. 4@Size..~  [V] Keep aspect ratio | #Remove TimesNewRot ~ 16 ~ B U 7

|+ &, Fuel consumption

Archetype
Energy use intensity
Energy unit kWh - Base case
Reference unit m

Base case
- Several large makeup air units use glycol as heat transfer fluid
- Building fan and ventilation systems are on constantly

Benchmark

Benchmark 545 KWh/m? - Air flow rate is 350,000 m*/h with 100% fresh air
Minimum (Typical) 214 KWh/m® - Intake air damper is leaky
Maximum (Typical) 693 KWh/m® - Space heating temperature is constant at 20 °C
- Heating/cooling changeover temperature is 20 °C
Base case 699 KWh/m? - Natural gas fired steam boiler seasonal efficiency is 75%

Reference year
Proposed case

Energy use intensity
(kWh/m’)

Set target Target ~ (@] - Mummze usage: redulce flow by 10% and install heat exchanger on ventilation system, heat exchanger
Year o efﬁclegcy‘ is 15%, cost is $120,000 ) ) ) ) )
Target % . - ME_IlelZe eﬁicxencyz install economizer on boiler stack to preheat feed water, increasing boiler

efficiency to 80%, cost is $100,000

Proposed case 469 KWh/m?

Net zero - Optimize supply: recover heat from other system (economizer on a furnace), heat recovered 2,800
MWHh, cost is $340.000

Peitine P Annual
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Let’s Tour a Couple of Archetypes

Hospital/Inpatient — 40% Energy

3 RETScreen Expert

- Location
-

Electricity Schedules
and fuels

Facility Energy Cost Emission

O A |

Heating Cooling Energy

RETScreen - Energy Model

Finance

[N

Heating Power

Energy
+  storage -

Custom

Include  Comparison
measure?

&

@ ® 45

Dashboard... End-use... Target... Scaling - Nate:
Update.

Clinic/Outpatient- 80-90% Carbon Reduction

Show notes
&4 Show image
¥ Copy base <-> proposed

Subscriber: TdS Dixon Inc - Professional

~ Fuels & schedules \

& Electricity and fuels @ Show: | Al
'S schedules Fuel saved
- Equipment ‘ Heating
Space heating
4 A Heating

Kitchen - Equipment
Space heating Domestic hot water
Cooling

Chiller - Air conditioning
Caoler - Walk-in

Kitchen - Equipment
Domestic hot water

4 % Cooling
Chiller - Air conditioning
Cooler - Walk-in

Freezer - Walk-in

Freezer - Walk-in Duliing ==

Hospital
=) e Ventilation
4 (Y} Building envelope Office

Hospital Cafeteria

¢ Floor - Concrete Patient raom

& Roof - Concrete Examination room

(53 Walls - Brick Operating room
4 @ Ventilation Physical therapy
Office Triage
Cafeteria Trauma
Laboratory

~ | Optimize supply
4 M Heating

Medical imaging
Intensive care

Solar water heater Nurse station - Patient room
4 Jg Power Nurse station - Intensive care
Photovoltaic - 147 kW Nurse station - Operating room

Nurse station - Trauma

A Summary
y Lobby
Include measure? .
Kitchen
& Comparison i
Office
Cafeteria

Patient room
Examination room
Operating room

Operating room - Task lighting

Physical therapy

knowenergyt

..powered by Tds Dixon Inc.

Heating

kWh

404,479
(]
0

19,566

35,635
4,120
456,296
49,493
357,686
98,985
6,438
1,288
11,589
44,543
15451
699,001
79,188
118,782
158,376
59,391
196,523

Cooling

kWh

17,939

1,198
-481
21,142
1,663
24,881
3326
-752
-150
-1353
1,497
-1,804
32,980
2,661
3992
5322
1,996
5322

Electricity

kWh

13,578
18,396
25,404
3387
18,396
2628
6,351

Incremental
initial costs
$

750,000

10,100

300
0
177,450

16,420
8,700
23,200
3712
20,880
72,200
6,960

$

11,418

2,346

1,126
68.2
14,995
1,563
12,585
3127
107
213
192
1407
256
23,032
2,501
3,752
5,003
1,876
6,080

1,358
1,840
2,540
339
1,840
263
635

Fuel cost savings ‘I;:"; :;Mnnls

$

CoocoooOocOoCOOCODDOOOo

750
972
1,296
173
972
-3,000
324

Simple
payback
r

65.7

43

03
Immediate
1.8
Immediate
19.8
Immediate
Immediate
Immediate
Immediate
Immediate
Immediate
17
Immediate
Immediate
Immediate
Immediate
00

78
3.1
6.0
73
74
None
73

Include
measure?

=

RSN

W&

23]

RN CS NS R U RCN N CN R NN R RC NN RCU RNV

& &) &) &) &) & &

Custom

@

ion Finance Risk

Energy
storage ~

’ Heating Power
< v measure?

ission | Target

80-90% - Health care

) Show: Al ] Heating
Fuel saved % kWh ~
Heating
Space heating 50,846
Domestic hot water 5138
Cooling

Air conditioning
Building envelope
Clinic
Ventilation
Office/Corridor
Lobby

Physical therapy

51,003

20,321
13,985
50,698
Radiology 9,808
Lights

Office

Office - Task lighting

Lobby

Corridor

Physical therapy

Radiology

Washroom

Sign - Exit

Exterior - Parking

Exterior - Facade

Exterior - Doors

Electrical equipment

Office

Physical therapy

Radiology

Vending machine/Microwave oven
Hot water

Hot water

Fans

9,135

Office/Corridor - Supply
Office/Corridor - Exhaust
Lobby

Physical therapy

_

Include  Comparison

L “ o [V & Show notes

w-=| [V] & Show image

Dashboard... End-use... Target.. Scaling - Notes...
Update...

S Export to file...

¥, Copy base <-> proposed *

Subscriber: TdS Dixon Inc - Professional

Incremental Incremental Simple Include
Coollng E Aty initial costs Fusl cast swvings O&M savings payback measure?
kWh kWh H $ s yr )
90,838 866 -838 32037 Wi
46,775 -681 0 None v
0 0 0 0 )
9,527 188,400 1,644 0 1146 Vi
1,089 8,000 595 0 135 i
@ RETScreen Expert B -
BB ocston  Faciity Energy  Cost | Emission  Finance  Risk  Report  Custom
= = ] V] bty Show graph e e
=B| =B M]lk (V] & Show GHG equivalence -g:
Level 1| Level 2 Level3 | Dashboard.. [ & show notes Help eleaming
RETScreen - Emission Analysis Subscriber: TdS Dixon Inc - Professional
E analysis
GHG emission
factor GHG emission
Base case electricity system (Baseline) (excl. T&D) T&D losses factor
Country - region Fuel type kgCO/kWh ~ % kgCO/kWh
Canada - Ontario v| Altypes ~ 0025 70% 0027
GHG emissions
Base case 1C0, 557
Proposed case tCO; 56 —
Gross annual GHG emission reduction tCO, 50.1 90% )
60

g
540
K |
:

Base case Proposed case
Legend

sl Gross annual GHG emission reduction (90%)

50.1 tCO, is equivalent to 9.2
Cars & light trucks not used ¥




Feasibility Analysis

Base Case versus Proposed Case — What If | Change This to That...

1,
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Lighting Analysis — Savings from Efficiency & Control

Lights Level Options
— — —
Description Patient room = = ® @
o
Note level 1 | Level2 elearning RETScreen
Connect
~Lights - Level 2
Base case Proposed case Energy saved

[] Mumination level - calculator

Lamp & fixture type Fluorescent T5 - electronic ballast v | Light emitting diode (LED) b
Efficiency Im/W 906 | 100

Electricity load per lamp w 28 | 15

Number of lamps per fixture 2 | 2

Miscellaneous losses w i 3 | 0

Electricity load per fixture w 59 30

Number of fixtures 2 | 2

Number of lamps - total 4

Operating hours h/d v 12 | 12

Costing method Level 2 A

Number of lamps - initial costs lamp 0 | 4

Initial costs - lamp $/lamp 38 | 58
Incremental initial costs - other $ 0

Incremental initial costs - total $ 232

Lamp life h 20,000 50,000

Lamp replacement frequency yr 46 114

revemental O8M swvings 13 tps://a.netzero-usa.com/case-studies/
Number of units 100 | 100

Electricity KWh v 51,684 26,280 25,404

49.2%
~Impact
Space cooling impact _____“ 0% -~
Space heating impact _______ 0% -

!,

knowenergy @)~ 8
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Impact of Schedules & Temperatures

RETScreen - Energy Model Subscriber: TdS Dixon Inc - Professional

Commerdial/Institutional - Clinic/Outpatient - Feasibility | Emission | Targe

Health care

#/ Fuels & schedules Building envelope Options
g —
! Electricity and fuels Description Clinic ®
© Schedules =
Note elearning RETScreen
~  Equipment Connect
4 A Heating
Space heating r Building envelope
8 Domestic hot water Building north ) = =
- Coali
Kao I:: . Schedule Clinic - Base case v Clinic - Proposed case
it
rconditioning Incremental initial costs 5 100
~  End-use
4 (Y Building envelope Walls North East South West North East South West
. a
cl
&T ';m' cteat Area m? = 210 20 | 20 | 210 20 | 20 | 20 | 210 @
- Steel
& Walls - Glazin Net area m? 100 132 >4 152 100 132 54 152
« @ ventiation ¢ R-value m*-°CW < | 30806 (T 30806 ST 30806 SO 30806 ST 30806 ST 30806 S 30806 LT 30806 ST
Office/Corrider Incremental initial costs $ = @
Lobby Windows ~Schedules
I?hyﬁical therapy Area Description 247 Hospital Operating room Kitchen - Proposed case Exhaust fan - Base case Exhaust fan - Proposed case | | Utility room/Storage - PrupusE]
~  Optimize supply U-value Occupied
s Heating Solar heat gain coefficiel Temperature - space heating Cw 22 22 21 20 23 20 20
v o e bt Incremental initial cost Temperature - space cooling - 22 24 21 24 23 24 24
a Fo Power Incremental initial costs Un:ccupie: - = = = = 23 - -
: emperature - space heating =
Photovoltaic - 12 kW (20% of
S 0% ofreon & Solar shading - seast | Temperature - space cooling - 2 21 2 2 2 2
Site renewables
Solar shading - winter Occupancy rate - daily
~/ Summary Solar shading - summé Monday h/d 24 24 10 24 15 15 24
i_[:‘ Include measure? Incremental initial cost Tuesday h/d 24 24 10 24 15 15 24
& Comparison Wednesday h/d 24 24 10 24 15 15 24
T | Thursday h/d 24 24 10 24 15 15 24
Friday h/d 24 24 10 24 15 15 24
Saturday h/d 24 24 10 24 15 15 24
Sunday h/d 24 24 10 24 15 15 24
QOccupancy rate - annual hfyr 8,760 8,760 3,650 8,760 5475 5475 8,760
% 100% 100% 41.7% 100% 62.5% 625% 100%
Heating/cooling changeover temperature | °C ~ 15
Length of heating season d 228
Length of cooling season d 137

..powered by TdS Dixon Inc.
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entilation Dampers & Heat Recovery Upgrade

Commercial/Institutional - Clinic/Outpatient - Feasibility | Emission | Target Health care
~  Fuels & schedules ~Ventilation Options
Py —
: Electricity and fuels @ Description Physical therapy -(2' @
© Schedules Note Linked to: Fans - Physical therapy elearning ' RETScreen
#  Equipment Connect
4 A Heati ng
Space heating  Ventilation - Method 1
Domestic hot water = Base case = Proposed case Energy saved
i Schedule Physical therapy - Basecase ¥ | Physical therapy - Proposed case ~
4 3 Cooling
, o Flow s - 1,200 | 1,200
Air conditioning Fresh air 5% 70% | 50%
#  End-use System reheat No | Mo -
¢ Walls - Glazing ~ || | System selection Heating & cooling | Heating & cooling v
4 @ Ventilation Fan control Schedule - | Schedule =
Office/Corridor Ventilation control Schedule v | Schedule bl
Lobby Intake air damper leakage Medium | Tight v
Physical therapy Heat recovery efficiency % 0% | 60%
Radiology Costing method Level 1 v
4 T Lights Incremental initial costs 3 9,600 &]
Office Incremental O&M savings $
A Tk Fbsio . N Number of ventilation units 2 | 2
~ Optimize supply Heating system Space heating v Space heating -
4 M Heating Heating KkWh 75,793 21,655 54,138
Solar water heater 71.4%
4 /g Power Cooling system Air conditioning - Air conditioning d https://cbphysiotherapy.in/blog/10-benefits-of-visiting-a-physiotherapy-clinic
Photovoltaic - 12 kW (20% of roof) Cooling kWh 8,792 2091 6,701
Offsite renewables 76.2%
A Summary
Q Include measure?
& Comparison

..powered by TdS Dixon Inc.
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Demo: Evaluate Option to Increase Roof Insulation

Base Case
« Heating and cool Temperature is 21 degree C
« Changeover Temperature is 16 degrees C
« Boiler efficiency is 75%
« AfChasCOPof3.0

« Roof Area is 10,000 sqg.ft.
« R-value of 10

Proposed Case
+ Increase the R-value in the Roof to 20

« The incremental cost of the project is $1.20 persg.ft

Project Savings:
kWh/fyear
S fyear
Location is Ontario
Electricity priceis $ 0.14 /kWh simple Payback:
Heating Fuel is NG at $ 0.40 /m3 years

knawenerqu_
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Roof Insulation Results

3 RETScreen Expert - Roof Insulation Demo Ontario.retx

- Location
i

Electricity Schedules
and fuels

Facility Energy Cost

Heating Cooling

RETScreen - Energy Model

nstitutional - Public building

Emission Finance Risk

A o bR

Energy

Heating Power
- - sto

Energy

Data Analytics Custom

@

Include  Comparison
measure?

Report

rage =

& iy © @

Dashboard... End-use... Target... Scaling - Notes...
Update..

n O

> Show notes (} Building envelope properties
=)

1l Window properties
[ Copy base <-> proposed =

Subscriber: TdS Dixon Inc - Professional

1]

Help eleaming Steps.

RETScreen - Emission Analysis

Emission analysis

®

2

GHG emissions
Base case
Proposed case

Base case electricity system (Baseline)
Country - region
Canada - Ontario

GHG emission

factor
(excl. T&D) T&D losses
Fuel type tCOx/MWh %
| Altypes ~| 0.025 | 7.0%
tCO, 109
tCO; 54
HG emission reduction tCO; 54 50%

Basze caze Proposed case

Gross annual GHG emission reduction (50%)

#/ Fuels & schedules Building envelope Options
& cicuicity and fueks Description TR E @ Gross annual G
O Schedules elesming ° RETScreen "
~ Equipment Note Connect
4 A Heating 124
Boiler (Building envelope
4§ Cooling Building north mum Pmpﬂ:d o 5 10—
e Schedule a7 - 2447 - s,
2) Emi-wse Incremental initial costs =1
4 (¥ Building envelope } .E
T e s North East South West North East South West % 6 —
~ Optimize supply &
["] Windows g 4 =
~ Summary E
E] Indude measure? [ Doors 2 -
& Comparison ¥ Roof 0 |
Area W 10,000 10,000 )
Revalue - %F/(Btu/h) ¥ 10 8] 20 o
Incremental initial costs $ = 12,000 |§J Legend
] Skylight Ill
— o
Incremental Incremental
; Heati Coolin Electrici Fuel cost savin
j) Show:  All = ng 9 ty initial costs 95 o&M savings
Fuel saved d kWh kWh kWh $ $ $
Heating
Boiler 0 0 0 0
Cooling
AC 0 0 0 0
Building envelope
Building envelope 30,148 1,090 12,000 1,401 0
Total 30,148 1,090 12,000 1,401 0

..powered by Tds Dixon Inc.
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Simple Include
payback  measure?
yr v

>

>
8.6 >
8.6
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Carbon & Energy Sav

ings for Heat Pump Conversion

T RRRRRARARARARDRLN N N M L RNSSSERESEEESS=SSSE..

Heating system Method Options
P = = —
| ipti Space heati == =
Description P ng =] =] =® @
Note Air-source heat pump (Air-to-Air) Single fuel | Multiple fuels elearning RETScreen
Connect
rHeating system
Base case Proposed case
Technology Heating system v Heat pump E
Fuel type Natural gas - m* | Electricity -
Fuel rate §/m? 0.30 0.10 $/kWh
Heating equipment ) )
Capacity kW - @ 421 208 @ kw x
Manufacturer
Model
Number of units |
Seasonal efficiency % 75% | 159% %
Percentage of energy supplied % 100% | 0% %
Incremental initial costs $/kW i 1676 |§]@
$ 348,608
Incremental D&M savings ] “ -1.456
RETScreen - Emission Analysis
- B
Technology Heating system v Base case electricity system (Baseline)
Fuel type Natural gas - m* - Country - region
Fuel rate 0.30 Canada - Ontario
Heating equipment o i
Capactty 245 &) —
M Base case
anufacturer
Model Proposed case
Number of units Gross annual GHG emission reduction
Seasonal efficiency 85%
Percentage of energy supplied 30% 5—
Incremental initial costs $/kW i 320 |§J 5
$ 78,400 =47
Incremental O&M savings $ v -3,920 -§ 3+
E
L
©
- -
o

..powered by Tds Dixon Inc.
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Subscriber: TdS Dixon Inc - Professional

Emission analysis

~
1

1

o

Legend

Base case

||| Gross annual GHG emission reduction (67.7%)

GHG emission
factor GHG emission
(excl. T&D) T&D losses factor
Fueltype  kaCOJ/MWh ~ % kgCO./kWh
Alltypes  ~ | 0.095 | 7.0% 0.102
O, 49
tCO, 16
tCO, 33 67.7%
Proposed case

3.3 tCO, isequivalent to 0.61
Cars & light trucks not used 84




dvanced Feature - Heat Pump Sizing & Conversions

({( ~Proposed case load characteristics Proposed case system load characteristics graph
Cooling system  Heating net Heating system
load average load Heat for cooling load
Month KW KW W kW 7
January 0 53 0 53 65—
February 0 43 o 43
March 0 29 0 29 5
April 0 1.6 0 16 p
May 0.7 066 0 0.66 2
June 2 0.01 0 0.01 3
July 27 0 1] 0 5
August 23 0 0 ]
September 1.1 046 1] 046 1~
October 0 13 0 13 0
November 0 23 0 23 J 1 1 T ! 1 J T J J !
December 0 P 0 4 Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Mov  Deg
Legend
Peak load - annual 4.7 8.1 0 81
~Heating load ——— ~load type —— AL Heating %™ Cooling
Proposed case load and energy Heating Cooling
i ! E g w @ System peak load P 21 47
System energy
Single Single Multiple Space Process
building  building -  buildings heating heating
multiple ~Proposed case heating system
zones | Base load heating system
Technology Heat pump -
~Single building - space heatin
g g - spa 9 Fuel selection method
Base case heating system - - =3
Heated floor area for building m? - 150 =] =] —
- Single fuel ~ Multiple fuels Multiple fuels
Fuel type Natural gas - m - ~monthly - percentage
Seasonal efficiency % 75%
Fuel selection
Heating I Fuel type Electricity rate - annual -
Heating load for building W/m? - 60 Fuel rate $/MWh 100
Domestic hot water heating base demand % 0% Heat pump
Total heating MWh . 194 Capacity KW - 32 (@) 395%
Total peak heating load KW - 9 Manufacturer
Model
Lo _ ]
Fuel consumption - annual m ) 2433 Numbes of units
Fuel rate $/m 035 Seasonal efficiency % 250%
Fuel cost 5 852 Heating delivered kKWh bl 13,938 79.9%
Proposed case energy efficiency measures Fuel required Gl/h = 0.005
End-use energy efficiency measures % 10% Initial costs $ T
End-use energy efficiency measures cost % OBM costs (savings) IV yoar =
Net peak heating load kW 8.1
Net heating

knowenergy
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Using RETScreen Expert for Pump Variable

Speed Savings Estimates

Pumps Method elearning
Description Circulating pump - Variable speed = = —
° ol e || 2
Note pumping
r Pumps - Pumps
Motor Base case Proposed case Energy saved
Type Standard efficiency - User-defined
Capacity hp . [ 3 [ 3
Efficiency - full load % 847% | 914%
Manufacturer
Model
Load factor % T0% 64.6%
Efficiency - operating conditions % 83.8% 90.3%
Motor shaft power load hp 21 19
Pump
Efficiency % 60% | 65%
Fluid load - full flow hp 13 13
Flow type Constant - | Variable
Flow range High
Flow control type Variable speed
Operating hours h/d = 24 24 o
Incremental initial costs $ b 1,000 [ﬁ]
Incremental O&M savings $
Number of pumps 1 | 1
Electricity kWh v 16,205 7,588 8,617

! o’
knowenergye\:

Fans Options
—
Description Exhaust Fan [C] @
- —
elearnin RETScreen
Note ¢ Connect
Fans
Motor Base case Proposed case Energy saved
Type | Standard efficiency = | Energy efficient ]
Capacity hp - 50 | 50
Efficiency - full load % 90.9% | 94.3%
Manufacturer
Model
Load factor % 70% T0%
Efficiency - operating conditions % 90% 93.4%
Motor shaft power load hp 35 35
Fan
Type Forward curved fan - | Forward curved fan
Efficiency % 70% | 70%
Fan load - full flow hp 245 245
Flow type Variable - | Variable
Flow range High - | High
Flow control type Inlet damper - | Variable speed
Operating hours h/w - 60 | 60
Costing method Level 1
Incremental initial costs b3 3,000
Incremental O&M savings 3
Number of fans 1 1
Electricity kWh - 60,243 48452 11,791




PV System Modelled

e 407 — 305 Watt Modules
e 100 kW inverter

~Photovoltaic - Level 2

Resource assessment
. C O St Of Solar tracking mode Fixed *| B
Slope ' 30
Azimuth : 0 i
$2.58/Watt © o
: d
Photovoltaic
Type mono-Si - )
) 9 5 T C O ( B C ) Power capacity kw - 124.135 8 |£J
° 2 Manufacturer Canadian Solar
Model mong-Si - CS6K-305MS - SuperPower
Number of units 407
. 1 3 O T CO A B Efficiency % 18.63% &
2 Nominal operating cell temperature °C 45
Temperature coefficient % /*C 0.4%
o Solar collector area m? 666
. | R R Of 9 6 /0 Miscellaneous losses % 2%
[
Inverter
Efficiency % 95%
Capacity kW 100
Miscellaneous losses %
Summary
Capacity factor % 14.4% o
Initial costs $ hd 320,000 | 8 |
OB&M costs (savings) $ = 0 [E]
Energy saved kWh x 156,516

knowenergy!_’)::
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Geothermal System Modelled

WINTER SUMMER
° = o
I I =
-— H “ ¥ &
° ° ~Single building - space heating 5 . T
 Electric cooling == : T
Heated floor area for building m? - 1,500 L : | 2hHg H
Fuel type Natural gas - m* -
Seasonal efficiency % 70% s
o ° .
Y 2 Heating load calculation \ t t \
’ Heating load for building W/m? - 40 s
Domestic hot water heating base demand % 25% -
Total heating MWh - 155
o -
. Total peak heating load kW = 60
e ‘ r I ‘ Fuel consumption - annual m? 20,880
Fuel rate $/m? 035
Fuel cost 3 7,308
P’“P i ense & y efﬁc'l:n:y ures Proposed case heating system
. ! Base load heating system
3 ; I ‘ O B ‘ End-use energy efficiency measures % Technalogy T .
End-use energy efficiency measures cost $
N ¢ heating | w @ Fuel selection method
et peak heating load
Net heating = — —
. — 0 Single fuel ~ Multiple fuels Multiple fuels
— 0 -monthly - percentage
e
Fuel selection
Fuel type Electricity rate - annual v
Fuel ratt MWh 120
Proposed case load characteristics ~Proposed case system load characteristics graph verrete ¥
Heat pump
Cooling system  Heating net Heating system Capacity KW - 70 ‘Ql
load average load  Heat for cooling load Wonutacturer
Month kW kW kW kW
) s 45— Model
anany 0 03 0 03 40— Number of units
February 0 324 0 324
March 0 245 0 246 35— Seasonal efficiency % 400%
April 0 161 0 161 30— Heating delivered kWh = 155,332
May 20 9'3 9 9'3 g -] Fuel required GJ/h - 0.06
June 137 15 0 45 o] Initial costs $ v 50,000 (8)
July 18 29 0 29 15 O&M costs (savings) $/kW-year o
August 153 4 0 4 10
September 6.4 78 0 78 s
October 0 138 0 138 0
November 0 199 0 19.9 T T T T T T T T T T T
December 0 205 0 205 Jan_ Feb  Mar  Apr  May  Jun  Jul  Aug  Sep Ot Nov_ Dec
0 60 o
A Heating «*™ Cooling

..powered by Tds Dixon Inc.
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Result: Carbon Reduction...

RETScreen - Emission Analysis

Emission analysis

Subscriber: TdS Dixon Inc - Professional

Base case electricity system (Baseline)

Country - region Fuel type
Canada - Quebec * All types

GHG emission

Base case tCO;
Proposed case tCO;
Gross annual GHG emission reduction tCO;

200 —

150 -4

GHG emission (1CO;)

w
L~
|

GHG emission
factor GHG emission
(excl. T&D) T&D losses factor
kgCO,/kWh v % kgCO,/kWh
0.001 7.0% 0.001
284
235
486 17.1% L

Base case

Legend
;.ﬂ Gross annual GHG emission reduction (17.1%)

knnwenerqu_

..powered by Tds Dixon Inc.

Proposed case

48.6 tCO, isequivalent to 89
Cars & light trucks not used v
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Results Feasibility Analysis — Base Case Inventory

RETScreen - Energy Model Subscriber: TdS Dixon Inc - Professional

Commercial/Institutional - Office - Large

#  Fuels & schedules 2
- Heating Cooling Electricity . RETScreen - End-use — O e
& Electricity and fues @ Show: | All
"% Schedules Fuel consumption - base case *| kWh v kWh kWh ) Fuel consumption - base case
#  Equipment "
A _ Space heating
“ Heating . Domestic hot water
Space heating Cooling Miscellaneous
Domestic hot water . ; B Space
i Chiller - Air conditioning cooling
“ :%C Cooling Buildi I Electrical
Chiller - Air conditioning ng envelope equipment
Office 513,696 96,803
SHERGSve Ventilation
a Building envelope - Office 920,093 57,216
Office Cafeteria 35441 2,204 Lights
(5) Floor - Concrete/Mineral fiber Washroom 16,357 1017 Space
¢ Roof - Office - Steel Lights heating
(& Walls - Office - Glazing Office 275314
4 @ Ventilation Cafeteria 3441
Office Sign - Exit 2,400
Cafeteria . Parking garage 138,758 2:;:::::‘
Exterior - Facade 3,679
SOptmze PRl Exterior - Doors 1,104
4 A Heating Electrical equipment
Solar water heater Office 194,885
4 o Power Server room 26,280
Photovoltaic - 59 kW Parking garage 834 .
= Fuel consumption - base case
#/ Summary D petes Section kWh %
— Hot water 87,439
£/ Include measure? Pum Space heating 1,485,587 522%
&9 Comparison - Mechanical equi 470,658 16.5%
Heating/Cooling - Circulating pump 7,276 lechanical equipment ' ’
Domestic hot water - Circulating pump 10,489 Lights 424,708 149%
Domestic cold water booster pump 10,980 Electrical equipment 221,248 7.8%
Fans Space cooling 157,241 5.5%
Office 227,610 Miscellaneous 87,439 3.1%
Cafeteria 13,195 Hot water 87,439 3.1%
Washroom 4,587
Parking garage 184,39 . —
Motors | I 9 | I = = | @ |
Elevator 12,126

..powered by Tds Dixon Inc.
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Results: A Selection of Proposed Case Opportunities...

knowenergy

..powered by Tds Dixon Inc.

¢

RETScreen - Energy Model

Commercial/Institutional - Office - Large - Office building

~  Fuels & schedules

& Electricity and fuels
"8 Schedules

~  Equipment
F] A Heating

Space heating
Domestic hot water

4 # Cooling

Chiller - Air conditioning

~  End-use

Cafeteria
Washroom

4 § Lights

Office

Cafeteria

Sign - Exit
Parking garage
Exterior - Facade

- . -~

#  Optimize supply
4 *J Heating

Solar water heater

4 /G Power

Photovoltaic - 59 kW

#  Summary

El Include measure?

& Comparison

@ Show: | All - Heating Cooling

Fuel consumption - base case - |
Heating

Space heating

Domestic hot water
Coaling

Chiller - Air conditioning

Building envelope
Office 513696 96,803
Ventilation

Office 920.093 57.216
Cafeteria 35441 2,204
Washroom 16,357 1.7
Lights

Office

Cafeteria

Sign - Exit

Parking garage

Exterior - Facade

Exterior - Doors

Electrical equipment

Office

Server room

Parking garage

Hot water

Hot water 87439

Pumps
Heating/Cooling - Circulating pump

275.314
3441
2409

138,758
3679
1,104

194,885

26.280
834

7.276

159,100
2,145
575
18615
4,250
1275

32.200

14,700

1,000

Subscriber: TdS Dixon Inc - Professional

E
“ E
1
3

8699

3.977

-5.1

14016

175

11,984

175

526

8.046

Incremental Simple

.t
é
i
|

(=]

2219
357
350
3.196
-220
-65

‘5

Mone
MNaone

39

7.6

2.8

Include

RER B B HEH (@

RARREE

A ® HEE

=
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Result: A Compelling Financial/Business Case...

RETScreen - Financial Analysis Subscriber: TdS Dixon Inc - Professional
Financial parameters Costs | Savings | Revenue Yearly cash flows
General Initial costs Year Pre-tax Cumulative
Fuel cost escalation rate % 2%|| Incremental initial costs 100% § 280,860 " s s
inflation rate = = Total initial costs 100% 280,860 N e s
Discount rate % 9% ota s ‘ 1 44814 -39.444
Reinvestment rate % %% || Yearly cash flows - Year 1 2 46,142 6,608
Project life 20 3 it A
]l yr Annual costs and debt payments 4 48,878 103.072
Finance OBM costs (savings) 13 -7,091 5 50,287 153.359
Incentives and grants 5 Fuel cost - proposed case $ 113781 6 51.725 205,084
Debt ratio % 70%||  Debt payments - 15 yrs s 2sse|| =15 LTS
Debt s 196,502 8 54,686 312961
E ¢ 84258 Total annual costs $ 128277 9 56,212 369,173
quity ) 10 57,768 426,941
Debt interest rate o, 7% Annual savings and revenue 1 59,355 486,296
Debt term yr 15 Fuel cost - base case § 171,789 12 60,974 547.270
Debt payments Shyr 21,586 GHG reduction revenue s 1] 13 62.625 609.895
Other revenue (c Yearty cash f
I tax . O ost) Yearly cash fl
Total annual savings and revenue
Net yearly cash flow - Year 1
Fimancial viability
Pre-tax IRR - equity
Pre-tax MIRR - equity 2
Annual revenue -
GHG reduction Pre-tax IRR. - assets 8 £
revenue Pre-tax MIRR - assets z =
Gross GHG reduction 00y 49 ; ‘5
Gross GHG mm - 20yrs tC0;y 972 Simple payback [ g
GHG reduction revenue $ 0 Equity payback .E
Other revenue (cost) O Net Prasent Valus (NPV) S
Annual life cycle savings
Benefit-Cost (B-C) ratio
Debt service coverage
GHG reduction cost
'l
knowenergy @)~
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Performance Analysis

Tracking Improvement and Other Changes in Performance

1,
knowenergy!_’)\:
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Measure & Analyze Performance!
Performance = consumption versus influences

* If you can’t measure your energy
savings...they may not exist!

* The easiest conversation to have is one
surrounding variance in consumption

* You CAN start with just MONTHLY bills!
* Every facility needs a CUSUM

 Cumulative Sum of difference between
Actual & Expected Consumption

* |t needs to be maintained and shared at
least monthly.

* More frequently if daily/weekly data used.

knawenerqu_

Result
Measure

Take Action

Data

Information Analyze

23



- Location Facility Energy  Cost Emission Finance Risk Data = Analytics Report Language ¥ | Share ¥ | Subscribe v =T H = e
[ ] IE M Z F r mﬂ L g e Define season... “f Event tracker..
I 2 i B Exclude data.. /5 Edit annotations...
Graph Establish Set Cumulative Control Measurement and Reference Stacked Predicted | Actual 44 Modify Y-Axis - .
l - baseline target sum chart verification year CUSUM..  summai Y. = ™[] Copy to clipboard ~
ics Early Baseline - CUSUM
M= | Overall Performance - Regression % | Qverall Performance - CUSUM % | Early Baseline - Regression ¥ arly Baseine L =
)] 200,000
Dashboard i
. .
* Measure and Verify Savings
Analysis
¥ 0 —8- —

* Performance Assurance - -
* Catch those things that can {

go wrong — early detection?

 Equipment non , o
performance. S

& & & ¥ e & » & o o> &

BAS schedules reset and T T A Y A A A
setpoint overrides.

With LED lighting folks don’t
turn off lights.

Other loads increase.
A lot!

knowenergy . 24



End to End Performance Analysis Tools

@ RETScreen Expert - 13b Performance Analysis - Building with Cooling in RETScreen Expert - Bldg #43 (Elec).retx » 15 o ! - o x
[ S e i v g | e | bt 9+ G- 5 | @)
B8 ocwton raciity | Daia  Anatics  Repor  Custom = E | L Mo b e @ Poan. Somvn.  Somortsn
# Electricity production | @) Weather } Degree-d - A, s % Event log % Show/Hide columns... G Etaion S Contel Mesnremertng Relrence | Foeca. Sacken e At | 9, P e empertue Moty ks Gl ke b e
¢ : r 2 ,_ 3 » ek " = | am s M e i i o :
1 Transportation ~ ' Production level... & solar - titted. KWh s €9 GHG emission factor % Export to file :
Consumption __ Enter Merge... Filter... Summary Performance Format Import _
q ZOther MR, Occupancy... i = e i table from file..  Insert~ [7] Copy data to clipboard =

duction tep 2 - Factors of influence tef ata processing tep 4 - Summary | Portf pti

n_ R RNV erea e ———r P
@ Days kWh “c-d “c-d oo
@ Weather - Canada - Ontario - London - NASA 1 2009-12-152010-01-13 30 147,719 0 0 ‘ "'“f;i‘:‘;‘;" o
2 2010-01-142010-02-13 31 151,876 0 0 = cusum
— 3 2010-02-142010-03-15 30 144,003 0 2 s Messement an verifcaton
» Eventlog
4 2010-03-162010-04-14 30 155,876 5 32
Summary 5 2010-04-152010-05-15 31 165,287 8 49
6  2010-05-162010-06-15 31 225817 79 213
7 2010-06-162010-07-15 30 254,126 141 298
8  2010-07-162010-08-14 30 278,402 173 346
9 2010-08-152010-09-14 31 254973 19 272
Data Management:: - == - ;
10We0-11-15 32 160,089 1 21
12 2010-11-162010-12-15 30 142,109 0 1 Tt ™ b
13 2010-12-162011-01-15 31 142,935 0 0 L m——
14 2011-01-162011-02-13 29 139,964 0 0 —
15 2011-02-142011-03-14 29 132370 0 0 Setec baseine bogn =] [Soectemston]  Regression resuts
16 2011-03-152011-04-13 30 139,338 1 7 S i
17 2011-04-142011-05-12 29 138,656 4 24 :«[IJG‘: = || [rRemmesnan
18 2011-05-132011-06-12 31 202.999 43 145 - e

2011-06-13 2011-07-12 231,160

N
&
by

Acusl  Baselne
Eicciricty _resicted

Al Baseine .
iy Precicaeq Co0na degree-days 12°C

@ - 8 X
R e [ et 2o [aene B~ €- W A @ B comn nay bm A fen Caom g | shem e | st 9+ €+ 3+ | @ @
I { g = s - - {8 Moty Vodus_ [ Da wcition. Q= = A i +{ Detine season.. 74 Eit annotations... ] Copy 10 ipboard + =
i | i ha i R | @ 2 I d = i
Gaon Esaptan s Comrat Aaterwnce  Forecant. Stacies ekl AN o e ASRemtions. [l Covyloch Hep eeaming ~ o e daa. “JEvenuacker. 5 Export at cata -
¥ baseine - argen ot Yo il st S SPevetuscke. 5 Do i ot 4 Grogh s Corma Peleece ot Skt recics| At B Help  eleamig
EE—
~ Dashboard
[] ~ Dashboard []
~ Amaysis o]
%) Anatys P
+ 7 ace cocity - OO - Gn-10-670 4 17 Off Biecricty - COO - End -0 i B i
segresson _— Regressicn
cusum -
usi
4 [ ofce ety - COO
maan + Z oty -0 —
fo e :
s Messement anaserscstion g I
vams ] o]
oaee-|
-
£ igpeng Rerese Commasinen Ughting Retrte Commesnoned
saom
‘ T T 1 T T T T T
v o ovaror o P P e
A B i ™ A Sy Boei riced L, Al | ommmegdee
Mt savigs
1 wege [ ]| &mcoour

2% (notqn-?::dm Lo Fieriifee p g CusuM

R —— Fead i S
) Y ay 1 2009-12-15201001-13 0 (LA R 2R e
> 2| 3 enwmenn o e R -

3 momm0os : wos s o0 o - ren s
= - b rocini-ost R e es e e
T T — iz - s mownmews  » o o am e
. . » 6 2010.05-16 20100615 n 258 20184 4367 3403 s

, Note: CUSUM = Cumulative Sum of Differences
4
knowenergye; 25
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Case: Using RETScreen Expert to Analyzes Meter Data

P e <
@ RETScreen - Electricity consumption X
@ RETScreen Expert - 22 Treeview - Eyedro Start 8 - May 2021 retx - m] X o
B octon  Fuciity Data | Anaytics  Report  Custom Language ¥ | Share v | Subscribe v C'v Ev i | @ @ Default Import from file
; Electricity production... @ Weather... z a ko 2 # Event log i Show/Hide columns... e 3
g Transportation ~ & Production level... =Y A Solar - tilted. : > €3 GHG emission factor... "%l EXport to file » =
Consll'nnnon = . &, Occupandy... 5:::1 Ugg‘aale F':;‘em! Edit - I'Jeata d Insert ~ E] Copy data to clipboard Help. zLur'mng f
Step 2 - Factors of influence Step 3 - Data processing Step 4 - Summary | Portfolio Options Help L L
| peiod Begin End D::::" "':“A"‘:’V "':‘w" C‘;“ ORI Microsoft Excel CSV file Import Green
4 § Electricity consumption 1 2021-05-0800:002021-05-0801:00 1 00000 ~ file Button data
8 Eyedro Energy Monitor 2 2021-05-0801:002021-05-080200 1 00000
S ——— 3 2021-05-0802002021-05-080300 1 00000 @ RETScreen - Eyedro Energy Monitor - o x
& 4 2021-05-0803:00 2021-05-080400 1 00000
- Bachicity Comusngsion (2) S 2021-05-0804002021-05-080500 1 00000
Summary 6 2021-05-0805:002021-05-080600 1 0.0000 User key @
7 2021-05-0806:002021-05-0807:00 1 00000 avice R Sl
8  2021-05-0807:002021-05-080800 1 00000 - - - -
9 2021-05-08 08:00 2021-05-0809:00 1 0.0000 Begin [ 2021-05-08 ET] ;.—,' 31 =1 :‘.1
10 2021-05-0809:002021-05081000 1 00000 1 1 'i ?
11 2021-05-08 10002021-05-08 11:00 1 00000 Time zone (UTC-05:00) Eastern Time (US & Canada) 52
12 2021-05-08 11:002021-05-08 1200 1 00000 server ySQ Pos
13 2021-05-08 12002021-05-08 1300 1 00000 Import method L Clear and replace o OLE DB saL M L tgreSQL
14 2021-05-08 13002021-05-08 1400 1 00970
15 2021-05-08 14:00 2021-05-08 1500 1 09300 Mapping
16 2021-05-08 15002021-05-08 1600 1 27190 Columns Type Query results columns
17 2021-05-08 16:00 2021-05-08 17:00 1 29170 & " —
18 2021-05-08 170020210508 1800 1 34790 ¥ Siacsichy Numeric e plicR) — P
19  2021-05-08 18:00 2021-05-08 19:00 1 1.0460 # Po N Do not ( 2 e
20 2021-05-0819002021-05-082000 1 08570 gl sl e
5 Blackstone EcoStruxure EnergyCAP EnergyPlus ENERGY
Energy Power STAR®
Monitoring Portfolio
Loy, R Expert Manager®
- 1 : : i ' SN (v9.0-2022)
Go to: Analytics 1 s : - . . - , 5 o

T— . i i - = =" Eyedro Energy Measurabl MeterConnex

Monitor

Legend
™ Week 2021-08-08  ="= Air temperature - average

knowenergy @)~ 26
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Visualization of 15 Minute Electric Demand Data

Electricity (Difference) (kWh)

Duration  Electricity (Meter reading) Electricity (Difference) Power

Cooling degree-days 18°C ("C-d)

Begin Eac Minutes kWh kWh kW
2017-12-31 23:45 2018-01-0100:00 15 7,906,632 207 80
2018-01-01 00:00 2018-01-01 00:15 15 7,906,674 42 207
2018-01-01 00:15 2018-01-01 00:30 15 7,906,725 51 251 &0
2018-01-01 00:30 2018-01-0100:45 15 7,906,772 47 239 a0
2018-01-0100:45 2018-01-01 01:00 15 7.906,810 39 215
2018-01-01 07:00 2018-01-01 01:15 15 7,906,859 49 233 20
2018-01-0101:15 2018-01-01 0130 15 7,906:906 a7 221 0
2018-01-01 01:30 2018-01-0101:45 15 7,906,944 38 208
2018-01-0101:45 2018-01-01 0200 15 7.906.993 49 257
2018-01-01 02:00 2018-01-01 0215 15 7,907,039 46 246
2018-01-0102:15 2018-01-01 0230 15 7,907,077 38 199
2018-01-01 02:30 2018-01-0102:45 15 7.907,123 46 227
2018-01-0102:45 2018-01-01 0300 15 7,907,170 48 220 2018-12:31 LEL RIS W.' o —p—
2018-01-01 03:00 2018-01-0103:15 15 7,907,206 36 174 ! (2219-01-23 b 1 ' i‘ L | | i O ‘ Yot l ‘ \ ' \ l W ‘ H ' l1
2018-01-0103:15 2018-01-01 0330 15 7,907,251 46 250 ® ] ¥ e | 11 | smn i T f
2018-01-01 03:30 2018-01-0103:45 15 7,907,296 45 209 ) Iy = { " i \lnl y ’l' M
2018-01-01 03:45 2018-01-0104:00 15 7,007,335 39 195 e g d Uik hbasiald . i ’ na : :
2018-01-01 04:00 2018-01-0104:15 15 7.907.376 42 215 ] -
2018-01-01 04:15 2018-01-0104:30 15 7.907.424 48 231 R
2018-01-01 04:30 2018-01-01 04:45 15 7,907,461 37 183
2018-01-0104:45 2018-01-0105:00 15 7,907,504 ZE] 221 s
2018-01-01 05:00 2018-01-0105:15 15 7,907,552 48 224 08
2018-01-0105:15 2018-01-01 0530 15 7,907,504 43 212 00527
2018-01-01 05:30 2018-01-0105:45 15 7,907,632 38 207 @
2018-01-0105:45 2018-01-01 06:00 15 7,907,683 51 258 oot
2018-01-01 06:00 2018-01-01 06:15 15 7.907,727 44 211 ; 26)
2018-01-0106:15 2018-01-01 0630 15 7,907,767 40 200
2018-01-01 06:30 2018-01-0106:45 15 7,907,819 33 257 2019-07-29
2018-01-01 06:45 2018-01-01 07:00 15 7,907,878 59 296 en
2018-01-01 07:00 2018-01-01 07:15 15 7,907,929 51 245 2019-08-26
2018-01-0107:15 2018-01-01 0730 15 7,907,980 51 240 es)
2018-01-01 07:30 2018-01-01 07:45 7,908,035 56
2019-09-30
40
2019-10-28
o]
2019-11-25
(8)
L
knowenergy @) 27
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Sub Daily Demand Profile — Always an Opportunity!

P RETScreen Expert — O s
- Location  Facility Data  Analytics  Report  Custom Language ¥ | Share ¥ | Subseribe v v v | | =2 @
i ey N = 4% Modify Y-Axis... 5 Export all data... —_—
i : o _ [] _ = /) Edit annotations... —
Graph Establish Set Cumulative Control Measurement and Reference Forecast... cked  Predicted | Actual ) Help elearning
- seline - target sum chart fication year LIM.. summary - [£] Copy to clipboard ~ -
Dashboard | Step 2 - Baseline Comparison ivanced | Portfolio Options Help
— 06
il Annual bar graph 180
- h Time series - Weekly =05
gy 2018-06-11 10 2018-06-17 S ;
ki 2019-06-10 to 2019-06-16 = ¢
gy 2020-06-08 to 2020-06-14 .
h 2021-06-07 to 2021-06-13 '§
4 |if Time series - Daily =) ;
g 2021-06-28 g
g 2021-06-29 E £
& ™
gy 2021-06-30 3
g 2021-07-01 ©
20210702 b L oo e e
[Nl Heatmap - Daily - Electricity 20
|8l Heatmap - Weekly - Power 0 01
. T T T T T T T T T T T T T
[ Ouration curve (2018-2020) Monday 12:00 Tuesday 12:00 Wednesday 12:00 Thursday 12:00 Friday 12:00 saturday 12:00 Sunday 12:00
[~ Duration curve (2020) -
me
[ ) ‘w&
- Legend
Ay~ Week 2018-06-11 ===~ Average J_ Peak =-= Cooling degree-days 18°C
Electricity (Difference) Cooling degree-days 18°C
Begin End i hefes =
kWh *C-d
2018-06-10 23:00 2018-06-11 00:00 Monday 55 0.0 ~
2018-06-11 00:00 2018-06-11 01:00 Monday 57 0.0
2018-06-11 01:00 2018-06-11 02:00 Monday 56 0.0
2018-06-11 02:00 2018-06-11 03:00 Monday 57 0.0
2018-06-11 03:00 2018-06-11 04:00 Monday 57 0.0
2018-06-11 04:00 2018-06-11 05:00 Monday 57 0.0
2018-06-11 05:00 2018-06-11 06:00 Monday 51 0.0
2018-06-11 06:00 2018-06-11 07:00 Monday 72 0.0
Go to: Report 2018-06-11 07:00 2018-06-11 08:00 Monday a9 0.0 -

..powered by TdS Dixon Inc.
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15 Min Data Reveals Compressor Cycling Problem

250

H \ -~

“y ol |
. i ﬂ-.‘_*
] A

B Week 20220717 .

2022-07-1723:00 21.5°C [~ &
W el

200 =*

Power (kW)

Air temperature - average (*C)

Legend
A/ Week 2022-07-17  ==== Average ._L Peak —-— Airtemperature - average

!,

ot bt L 29



15 Min Data Reveals HVAC Control Conflict

Integrated Hourly Weather Data from NASA.
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The Heat Map For Gas Data — Making Sizing Easier

Peak Heating Load
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One Click Reporting — Print, E-mail & Export to PDF

# RETScreen Expert - Bells Corners Complex.retx [Read-only] &= O X
- Location Facility Data Analytics Report Custom Language ¥ | Share ¥ = Subscribe " ¥ A 4 d = 9
e ~ ~ P D . { ’ 4 e |
my &5 o @ B g - U4 - Q du | P @ =
= AN it & > =3 L=
Create Open Close Delete.. Format Cover -) +) |100% v Print Print Export Send e- Help elearning
- v mail ~ -

report... - report... page = Z preview...

RETScreen - Report
;J Cover page

lfj Executive summary ; Performance report

4;'/‘ Location | Climate data
% Benchmark

- Performance tracker
%S

Bells Corners Complex
Laboratory

il_ll Annual bar graph - Fuel consumption - Intensity - Target

ﬂll Annual bar graph - GHG emissions - Target

illl Annual bar graph - Fuel cost - Intensity

I_I_l_l_l Monthly - Fuel consumption - Last 12 months

I_I_l_ll Monthly - GHG emissions - Last 12 months

I_|_|_|_| Monthly - Fuel cost - Last 12 months

A[]i Time series graph - Power | Electricity consumption - Last 2 years

]I" Annual - Fuel consumption - Per fuel type
[}

I Annual - GHG emissions - Per fuel type
iy

Commercial/lnstitutional - Other

AR i G [ B § A 3 R i S [ R N S B RE N G f R G N R

1. Annual - Fuel roct - Dar fisal tune

!

knowenergy - 34
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Custom Dashboards — Pages & Bo

:P‘ RETScreen Expert

- Portfolio Dashboard Plan Report Custom
=hilk 1139 i [ Ful screen | kiosk “ o)
— s % [E] Full screen | Presentation L - =
Create Format  Create Format Refresh Help elearning
dashboard - dashbosrd book  book | Export dashboard... "

Custom dashboard Help

- O

Language ¥ | Share v | Subscribe P+ C'v v || &2 @

een - Custom
~) Page
B4 GHG reduction - Progress ()

H 4|1 /8r M
GHG reduction - Progress

ﬂ GHG reduction - Comparison
a GHG emissions - Electricity

!ﬂ GHG emissions - Stationary fuel
!& Fuel consumption - Energy use intensity - Cost | L4 |
% Actual | Predicted - Savings - Normalized

B CanmetENERGY - Varennes Progress since [2005 - 2006]

a Life-cycle cost analysis

~ | Per facility 60.4%

r ﬁ NRCan - Real property
Wil Per facility - Dashboard

Progress since [2005 - 2006]

11,249 ¢C0,

~  Book
i Presentation
Last year - Highest 1 - Lowest 1
MG smsizns

202324
[ =%
1 108
an wm

R Thcssas b

Ressourcos masrolos  Nalur Respumas
Caradi Canada

GHG reduction - Progress

- Electricity | Stationary fuel | District energy

Real property - GHG

g
P [ L e L
S Y R —
Real property - GHG emissions - Electricity | Stati y fuel | District energy
Prrpen——
200108 2128
1ea, wa, o, ®
| [— Lra ™ ™ s
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Mame

:r‘ RET5creen - Custom dashboard - Book >
Presentation
GHG reduction - Progress | Select all
GHG reduction - Comparison
GHG emissions - Electricity | Move up
GHG emissions - Stationary fuel Move down

[+] Fuel consumption - Energy use intensity - Cost
[+] Actual | Predicted - Savings - Normalized

[w/| CanmetENERGY - Varennes

! Life-cycle cost analysis

(%) Full screen | Kiosk - Advanced

. @

35



ewsletters — Granular Performance Reporting

@ RETScreen Expert - Bells Corners Complex.retx [Read-only] - O x

BEB) ocston  Faciity Data  Anabtis  Report  Custom Language ¥ | Share v | Subscribe U v v v | s

A 5 HE G guilil. @ &

Create Fnrmat Create Forrnat Newsl Help eleaming
dashboard dashboard  book @Exponuasnboard.. -

Custom dashboard Help

H 41 /3 H
Summary | Key results

Level 2 - Energy manager | Monthly 2024-12-08
Summary | Key results

4 Facility information | Plan - Fuel consumption
H Facility information | Plan - GHG emissions
ﬂ Performance - Per fuel type

a Performance - Predicted | Actual

% Summary | Key results

[ performance - Last 12 months

ﬂ Performance - Last 2 years

Bells Corners Complex - Newsletter

March - 2024

[~ Book
i Newsletter - Annual (13
B Newsletter - Monthly (2}

§ # Fd ¢ ¢

] L g _ 3 ] ] H ] 3
Legend i ] Ei g E g
" e mparacars - vaeage ] hanea gas Logend Lagend
ol taural gas - maewwaie gl Sy [ Reterence yoar 202223 il pratgaz g Ml gas - Remevatie g Eecicey wlll rara gas il veasatgac - eneae ] Bececty
Actuak 200324 T Reterence yoar | 2022.28  Acoat 2023.24 [ reference year 202223 Achat 202324

Fuel consumption - Savings. GHG emissions - Savings Fuel cost - Savings

Actuak March 2024 Actual: March 2024 Actuak March 2024 Actual: March 2024 Actuak March 2024 Actuak March 2024
Compared to: March 2023 Compared to: February 2024 Compared to: March 2023 Compared to: February 2024 ‘Compared to: March 2023 Compared to: February 2024

2,079G) 2,034G) 103tCO. 104tCO; 33,8128 12,144$

TGP & & &
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Portfolio Analysis

Including RETScreen Connect & The Net Zero Plan

1,
knowenergy!_’)\:
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The Portfolio View — Let’s Take a Quick Tour

# RETScreen Expert - Od X I

- Portfolio ~ Dashboard Plan  Report  Custom language ¥ | Share v | Subscribe v (v v | ‘ = 9

X ! "™ ] Copy data to clipboard fu——
Y B B EE e | 3 L
=8 11 Show/Hide columns... - - L]
Import  Virtual energy Net zero New Settings Show Refresh Edit RETScreen Export all Help eleaming Workflow - File Framework
*retx file..  analyzer... plan... group map & Remove all portfolio... Connect data - portfolio format

tef ptior Advancs

RETScreen - Portfolio

) S0 S5y .
4 ¢ Natural Resources Canada (20) 4 File Facility name Facility type Description  Facility size Units Analysis type City/Municipality Province/State Country  Image ~
r s s .
4 p Feasibility analysis (13) v Atlantic Forestry Centre Commercial/Institutional Laboratory 14,205 m*® Performance Fredericton NB Canada Show ima..
5: Real property - Fuel consumption | T ) ot )
v 2 v Bells Corners Complex Commercial/Institutional Laboratory 26,848 m® Performance Ottawa ON Canada Show ima..
& Real property - Emissions | Target -
> 5 v CanmetENERGY - Varennes - Fleet Transportation On-road vehicles 50,000 km All Varennes QC Canada Show ima..
& Real property - Life-cycle cost analys:
;’ Transportation (1) v CanmetENERGY - Varennes Commercial/Institutional Laboratory 4,380 m* Al Varennes QC Canada Show ima..
4 5 Performance analysis (11) v Central Experimental Farm Commercial/Institutional Office 5717 m® Performance Ottawa ON Canada Show ima..
4 [p NRCan - Real property (10) v Geological Survey of Canada - Calgary Commercial/Institutional Office 16792 m* Performance Calgary AB Canada Show image
5' Ontario (3) v Great Lakes Forestry Centre Commercial/institutional Laboratory 25,458 m* Al Sault Ste. Marie ON Canada Show image
r 0000 m?
= »21 A v Laurentian Forestry Centre Commercial/institutional Laboratory 12,473 m* Performance Quebec QC Canada Show image
CanmetENERGY - Varennes (2)
” v Northern Forestry Centre Commercial/institutional Laboratory 14,095 m* Al Edmonton AB Canada Show image
v Pacific Forestry Centre Commercial/Institutional Laboratory 16,373 m* Performance Victoria BC Canada Show imag:
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Portfolio View — Meter Mapping

@ RETScreen Ex pert

E& eoncio

Dashboard Plan port Custom

Import  Virtual energy Net zero
*retx file..  analyzer... plan...

RETScreen

{ Group | Meters ]ii

~ Electricity (80) -
Tree (80)
4[5 CanmetENERGY - Varennes | Utility invoice - Electricity
- ‘E} CanmetENERGY - Varennes | Meter - Electricity - S
I € CanmetENERGY - Varennes | Lights
I @ CanmetENERGY - Varennes | Exterior lights
i @ CanmetENERGY - Varennes | Electrical equiprmu
I @ CanmetENERGY - Varennes | Boiler - Electricity
@ CanmetENERGY - Varennes | Domestic hot wat
I @ CanmetENERGY - Varennes | Air conditioning
I @ CanmetENERGY - Varennes | Pumps
| @ CanmetENERGY - Varennes | Fans
@ CanmetENERGY - Varennes | Forklift truck - Ch
@ CanmetENERGY - Varennes | Vehicle - Chargirn
@ CanmetENERGY - Varennes | Humidifier
@ CanmetENERGY - Varennes | Standby losses - |
¥ Natural gas (19)
v Water (1)
v Electricity production (2)

'l

knowenergy
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) BB o$ G®5 L

Group |Meters  Create New
tree... branch branch map

&) Branch selection criteria

g Hide icons

{5 Show segments

Hide legend (@) Remove all trees

S

RETScreen

Connect

@ = = L
Help eLeammg Workflow - File
purtfallcl format

s 4|

g Utility invoice - Electricity - Hydro-Québec

Language ¥

- X

Share ¥ | Subscribe v (v v o | =i

| Branches | Unassociated |
Branch - Utility invoice - Electricity - Hydni
Branch - Meter - Electricity - Schneider - E
Branch - Lights - End node

Branch - Exterior lights - End node

Branch - Electrical equipment - End node
Branch - Boiler - Electricity - End node
Branch - Air conditioning - End node
Branch - Pumps - End node

Branch - Fans - End node
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ortfolio Dashboard — Benchmarking — My Favourite

L

5’ RETScreen Expert

i - Portfolio Dashboard Plan Report Custom

:h‘ i?“ kﬁ: lli} .E!g_ii u | ;Iil- S+E Select currency 49 Modify Y- Axis... | Copy to clipboard - “ e

£ Set benchmark | target #A Edit annotations.. %, Export - Performance analysis K—
Benchmark Feasibility Performance  Format Graph - Default Ranking Savings Comparison o - _' get ‘A 3 bxp ys

- graph settings

RETScreen - Dashboard

S . 2
F— Q 2l 2000 Benchmark: tCO,/m 0.14
® 7
~  Benchmark analysis
- 51 NRCan - Real property 6,000 —
¥ l—, Real property - tC0,/m? - Emissions | Target -40% | 2025 -
» W Real property - tCO,/m - Emissions | Target -90% | 2050 g >
i 1
~) Feasibility analysis 3 4000
5) Real property - Fuel consumption | Target - 30-40% - E
Is Real property - Emissions | Target - 80-90% -
B Real property - Life-cycle cost analysis
% Transnartation -
#  Perfoermance analysis
4 :9 NRCan - Real property -
I i’.‘b Real property - GHG emissions - Facility name

b |¥& Real property - GHG emissions - Electricity | Stationary fuel | District e

_|_§n
_§

15,000 20,000 25,000

Facility size (m®)
~  Performance analysis - Single facility

Legend
v B Northern Forestry Centre @ Basecase (5) Proposed case .~ Benchmark
Fr
= Emission intensity
Facility name Facility size Benchmark Base case Target Proposed case Base cast
~  Performance analysis - Per facility E m* tC0./m* tC0,/m* % tCO./m’ tco,

5' NRCan - Real pro, Atlantic Forestry Centre 14,205 012 0.12 -40% 0.07 1,765

Bells Corners Complex 26,848 0.25 0.24 -40% 0.14 6,452

CanmetENERGY - Varennes 4,380 0.02 0.02 -40% 0.01 104
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Portfolio Manager to RETScreen Data Connection
...Two Methods — Create from File or Direct Connect with API

@ RETScreen Connect - Portfolio Manager - O et
g
:‘ RETScreen Expert - Bells Corners Complex.retx [Read-only]
File Location Facility Data Analytics Report Custom
POl fosesroures - Step 1 - Data source
Canada Canada
» —
|y s _ _ . ——
: I?EIS creen C\Users\sdixo\Dropbox\Desktop\My-Portfolio.xlsx ||_§
- : —%
's | £xpert | clean Energy Management Software - Version 9.2
-
~ﬁ Home Open - Options
Y 3 > Step 2 - Destination
e 2 = 3 ®
- Virtual energy My files My templates Case studies/ . .
/7 Close anohies | Templates Destination folder
‘PB Settings C\Users\sdixo\Dropbox\Desktop\ Tommy\, =]
New | Examples
0
- -
~‘ Subscribe E ﬁ ﬁ ﬁ > ﬁ Step 3 - Opti
~ Blank project NRCan - Net zero plan - Sustainability - ing - Meters - P
Example Example Example Example Campus -
ke 5o - i End date Included -
Open - Recent
— files
‘& Sre A RETScreen Connect - Create from fm
@ ol # RETScreen Connect - ENERGY STAR® Portfolio Manage.. — O *
it Sy Sy Sy Sy = = =% S
Open O " & & * * *
portfolio RETScreen - * Treasury * ENERGY ENERGY BGIS Blackstone Elyxyr EnergyCAP - ~Step 1 - Authentication
(*.retp) Templates Board STAR® STAR® Energy Report SU0S
Portfolio Portfolio -
Manager® Manager® - Username:
Direct connect 51 51 51 51 k
=X = nowen
— ‘i * * i ergy
MeterConnex Metrix NUS Sofi Password
2 = : YT Y
RETScreen Expert - Professional - 9.2.0.0 © Minister of Natural Resources Canada 1997-2024.

~Step 2 - Destination

Method (@ Create new portfolio

() Update existing portfolio
Destination folder

C\Users\sdixo\Documents\RETScreen Expert\My Files |§

knowenergy!’)::
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ew Clicks - The Result — Analysis Ready in RETScreen

# RETScreen Expert - Portfolio.retp

- Portfolio Dashboard Report

Benchmark Feasil;nlity Performance

N ok Ik

- graph
ter

RETScreen - Dashboard

Search

~  Benchmark analysis

~  Feasibility analysis

~  Performance analysis

4 . Al
¥ Fuel consumption - Facility name - ft*

~  Performance analysis - Per facility

{_'ii u Fil- lhlﬂ $+€ Select currency
s ) ] | facstbenchmarklt

Format Graph - Default Ranking Savings Comparison

44 Modify Y-Axis...

# Reference year

-] Copy to clipboard ~

Language ¥

> @
gt /A Edit annotations... "] Export - Performance analysis M-

Share v | Subscribe v v v | & @

2 =

Refresh Help elearning Workflow -  File
- portfolio format

2016 2017 2018
Legend
|' Knowenergy Centre .|| M&:S Building ‘ Tds Place
e
4 Years
2016 2017 2018
Number of facilities 3 3 3 o
Facility size - Benchmark - total (ft) 318,000 318,000 318,000
i & Energy use intensity Knowenergy Centre 238 22 195
(kWhy/ M&S Building 166 18 19.8
TdS Place 30.7 293 298
Energy use intensity - total (kWh/ft?) 233 222 211
=~ Energy use intensity (Overall) Knowenergy Centre 15 139 123
4 T
(kWh/ft%) M&:S Building 37 4 44
TdS Place 46 44 45
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The Net Zero Planner — Towards a Low Carbon Portfolio

# RETScreen - Net zero plan - Real property - m]
Destination folder -
File location  CA\Users\sdixo\Documents\RETScreen Expert\My Files\ |Browse...
Group - Name Net zero plan
 Default
Climate data location Canada - Quebec - Varennes (] 3

Fadility location

Canada - QC - Varennes

Archetypical facilities Yok

Facility type Commercial/Institutional -
Type Office building -
Description Office - Large -

Comprehensive Video:

https://www.youtube.com/watch?v=9at_7oywNj0

Climate data location

Facility location

Canada - Quebec - Varennes
Canada - QC - Varennes

Climate zone 6A - Cold - Humid
EJ Facility information Archetypical facilities ook
Facility name Facility type Commercial/Institutional -
Count 1 Type Health care -
Disposed facilities - Count Description Clinic/Outpatient =
(#) scaling | Calibration
Facility size - Actual m? 3,600 Facility size - Archetype m? 1,200
Exponent - Fuel consumption 1 Factor - Fuel consumption % 300%
Exponent - Costs 1 Factor - Costs % 300%
Climate data location Canada - Quebec - Varennes ]
Facility location Canada - QC - Varennes
Climate zone 6A - Cold - Humid
E] Facility information Archetypical facilities Foedrdoio
Facility name Facility type Commercial/Institutional -
Count 1 Type Office building -
Disposed facilities - Count Description Office - Small ¥

(%) Scaling | Calibration

..powered by TdS Dixon Inc.

knowenergye::

@ RETScreen - Net zero plan - Real property

~Step 1 - GHG and target
Reference 10,000 00,
Reference year 2005
GHG emission reduction - Target 80%
Year 2050

~5Step 2 - Baseline energy and GHG
GHG emission factor - Electricity

Database | Projected

Baseline year

2022

Base case heating system

Archetypical facilities

-

Step 3 - Cleaner y grid

Step B - Offsite
Include 1~
Electricity rate - annual 0.16 $/kWh -
~Step 9 - Carbon offsets
Include v
Net annual GHG emission reduction 100%
Carbon offsets rate 12 $/tCO;

~Step 10 - Progress tracking and reporting

See - Performance analysis module

A3

Performance
GHG emission factor - Electricity Database | Projected =
Year 2050
 Financial |
(Step 4 - Disposed facilities Financial parameters
Include O Method TBS - LCCA -
Disposed facilities - Group - Name Disposed facilities Fuel cost escalation rate 2% %
Inflation rate 2% %
Step 5 - EW eI'fIdency ! o Discount rate 3% %
[- Archetypical facilities: Feasibility | Emission | Target - 80-90% Project life 0 w
~Step 6 - Electrification of heating Debt ratio 0% %
Include ] Emission
Boiler | Furnace o Carbon shadow price | GHG reduction credit rate 300 $1C0,
Air-source heat pump = Carbon shadow price duration | GHG reduction credit duration 40 yr
Ground-source heat pump i)
Peak load heating system Natural gas - [ aplay )
Benchmark Analysis
Percentage of energy supplied 30% Feasibility analysis
® Advanced ‘Waterfall
_Step 7 - Onsite Custom
Include - Photoveltaic ¥ ()
Photovoltaic - Solar collector area Rooftop Ground mount
Boiler | Furnace 35% 0% % of roof
Air-source heat pump 50% 25% % of roof
Ground-source heat pump 50% 100% % of roof
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The Portfolio & The Net Zero Plan

# RETScreen Expert

- Portfolio Dashboard Plan Report Custom Language ¥ | Shars
}] % % B (7 ‘d [T 4 ““W 1] Copy data to clipboard ﬁ @ E e 6 lvl:] A D
ik 1% Show/Hide columns... S (=4 — [::'. -
Import  Virtual energy Net zero New Settin Show Refresh Edit RETScreen Export all Help elearning Workflow - File Framework
* retx file... plan... group map @ Remove all portfolio.. Connect data -

analyzer...

portfolio format

Group ” Search
4 o AI(12) File Facility name Facility type Type Description Facility size Units PV - Roof (kW) PV - Roof (%) Offsite renewables (kWh) Carbon offsets (tCO,)
I’ Net zero plan (1] v Apartment - High-rise Residential Apartment building/Multi-unit h  Apartment - High-rise - Feasibility | Emission | Target - 80-90% 13,824 m 42 35% 641900 162
v Clinic Commercial/Institutional Health care Clinic/Outpatient - Feasibility | Emission | Target - 80-90% 1,200 m 20 32% 18
v Community centre Commercial/Institutional Public building Community centre - Feasibility | Emission | Target - 80-90% 2,250 m 15 10% 48
v Correctional facility Commercial, 1al  Public g=< 1L€00 Ep = — Ollnaak -2 £ ANk = MY NOE i co et e A%
v Hospital Commercial/Institutional Health
v Hotel - Large Commercial/Institutional Lodgin(
10,000~
" Laboratory Commercial/Institutional Other
v Office - Large Commercial/Institutional  Office t
v Office - Small Commercial/Institutional  Office t 8,000 —|
v Police station Commercial/Institutional  Public ¢ g
v School Commercial/Institutional Educati| 2
| § 6000
————_ el G BRGSO a0 ]
s
]
5
4000 —
2000 — —
0
- T T T T
o )
wq g Gép s ‘&%‘@’ é‘?';f f
Qf‘; @f“& o 5 e‘f
48
ef & & & &
o o
s & ¢
GHG emissions
Value Reduction Percentage
€0, tCo, %
Reference (2005) 10,000 1] 0%
Baseline (2022) 9,200 1] 0%
Cleaner electricity grid (2050) 5512 3,688 40.1%
Energy efficiency measures 2,368 3144 34.2%
Electrification of heating 1,947 421 4.6%
Onsite renewables 1,745 202 22%
Offsite renewables 1,104 641 7%
Carbon offsets 1] 1,104 12%
Total 0 9,200 100%

knowenergy
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Net Zero Plan Report

# RETScreen Expert

@ rorolc  Dasnboard  Plan  Report  Custom

WSSO E 5 £ aBLdA QF

Create Open Close Delete.. Format t Cover =) ) |100% v Print Print  Export Send e- Help eleamning
report..  ~ report... page > preview... - - mail ~ -

- Report
ero plan

:] Executive summary

'Net zero plan

Map

Wi

il
k_/x Benchmark - Net zero plan - Benchmark - Real property - KWh/m?

M Benchmark - Net zero plan - Benchmark - Real property - tCO,/m?

mu Feasibility - Net zero plan - Feasibility - Real property | User-defined - Fuel consumption
]]_L. Feasibility - Net zero plan - Feasibility - Real property | User-defined - GHG emissions
Mﬂ‘ Feasibility - Net zero plan - Feasibility - Real property | User-defined - GHG reduction cost
mu Feasibility - Net zero plan - Feasibility - Real property | User-defined - Total initial costs

Feasibility - Net zero plan - Feasibility - Real property | User-defined - Net Present Value (NPV)

4P 4P 4P 4P 4P 4P 4P 4P <P A

Feasibility - Net zero plan - Feasibility - Real property | User-defined - Fuel consumption - Intens

Feasibility - Net zero plan - Feasibility - Real property | User-defined - Total initial costs - Intensit &

4

II' Plan - Net zero plan - Waterfall - Feasibility - GHG emissions

b 4P

Il. Plan - Net zero plan - Waterfall - Feasibility - Costs

Prepared for:

RETScreen Training Institute
4700 Keele Street

Toronto, Ontario, M3J 1P3
Canada

Phone: 1.450.652.5915

c————
N d

= a >

-

language ¥ | Sharev | Subscribe v O'v iv [ | o

Net zero plan

Z
e
= —
€O

14

Prepared by:

CanmetENERGY - Varennes
1615 Lionel-Boulet
Varennes, Quebec, J3X 1P7
Canada

Phone: 1.450.652.5915

E-mail: retscreen@nrcan-rncan.gec.ca E-mail: retscreen@nrcan-rncan.gc.ca
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Benchmark - Net zero plan - Benchmark - Real property - kWh/m?

16,000,000 —

14,000,000 —

12,000,000

10,000,000 —

4,000,000

2,000,000

Benchmark: kWh/m® 325

o 2,000 4,000 6,000

@ Basecase (2 Proposedcase .~ Benchmark

8,000 10,000 12,000 14,000 16,000 18,000

Feasibility - Net zero plan - Feasibility - Real property | User-defined -

GHG reduction cost

1,000 —




Summary

knnwenerqu;ff
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An All-in-One Energy Project Tool

# RETScreen Expert

File Location Facility Energy Cost Emission Finance Risk Data Analytics

f/"

Getting started - Options Workflow - Per facility

h.:, Virtual energy analyzer
Analysis type - Blank project

B ‘, Benchmark

- _ I'A‘ Feasibility

v Subscribe
H Save ¥~ Performance
_— =
Save As Wi All
Qe "
/ My files

‘a My templates

| ’ Case studies/Templates

Portfolio analysis:

ﬁ My portfolio
ﬁ My portfolio - Example
RETScreen Expert - Professional - 8.1.2.44

knowenergy

..powered by Tds Dixon Inc.

Report Custom

Performance

Tracker

« RETScreeny s

Decision Engine

Financial Risk Smart Project
Assessor Identifier

Emission

Feasibility

© Minister of Natural Resources Canada 1997-2022.
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Why Use RETScreen? Simplification

 How Will RETScreen® Make My Job/Life Easier?

* [t simplifies feasibility assessment
so you can test drive different B ETsceen Cos s L ~ o
project options o conrtamg
* |t requires minimal user input
* Practical models
* Less opportunity for errors
e Built in databases for first pass
costing

($/1lamp)
Minimum  Average Maximum Low

Light emitting diode (LED) 4.08 15.30 30.60 5.10 10.20 15.30 20.40 25.50 50,000

knawenergy!_




Why Use RETScreen? Standardization

e Standardized procedures for objective comparison of
potential projects
* Uses validated methodology to satisfy requirements of
incentive programs and reporting standards
e Supports identification of most successful projects
» Useful for budget prioritization
* Increases potential for project success

RETScreen - Emission Analysis

* Reporting of carbon emissions e

Electricity mix 100.0% 1307 0.0025 0.0024

ubscriber: TdS Dixon Inc - Professional

knawenergy!_




Why Use RETScreen? Interoperability

 RETScreen® is a nice fit with other programs
e ENERGY STAR® Portfolio Manager
 Mandatory reporting requirements such
as energy use, emissions reporting,
carbon reduction targets
 RETScreen Connect — direct connection to
many online data sources

Green Button
 OLE DB, SQL Server and many other

knawenerqu_

=% —_ o
2 &
: - o
Enter data Microso ft Excel CSV file
file
(~) RETScreen Connect
i ' (0]
OLE DB SQL server EcoStrun
Power
Monitoring
Expert
9.0-2021)
o V) X

Import Green
Button data

Eyedro Energy
Monitor



Why Use RETScreen? Persuasion

* Provides you with the analytical tools you need
to communicate value and success at all levels

knnwenergy‘_

Graphs — linear regression, CUSUM, pie
charts, heat maps, progress charts

Reports — automatically generates report
including cover page, executive summary,
supporting documents

Financial analysis — NPV, IRR, Benefit to Cost
Attractive custom dashboards

Carbon reduction graphics

Progress since [2005 - 2006]

50.8%

Y

Progress since [2005 - 2006]

9,550tCO;

U
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