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* Biogas Electricity Generation
(Landfill recovery and anaerobic digestion)
* High Efficiency Lighting
* High Efficiency Motors
» District Heating
» High Efficiency Wood-stoves for Heating
» Biomass Electricity Generation
+ Geothermal Electricity Generation
* Solar Thermal Electricity Generation
(Central Receiver, Trough and Dish/Engine)
» Hydrogen Fuel Cell
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RETScrean® Energy Modef - Ground.Source Heat Pump Project

Prolec&-ﬁamé

¢ Decision Support Cantre
Tralning and Suppent

Site Combitions Estimate

-y
Prajeciname ol 'mn ” Internet Forums
Project location Marketplace
Available land area o 3
Soittyne Case Studies
Design hesting load Sl 303 gy Compiete HRCL a-Textboak
Design caaling loag fsid 57.5 -

)
Base Case HVAC
Building has airconditioning? yesing | Yos
Heating fusl type - Electricity
Heating system spasonat eficlenty % 0% 55% to 350%
Ajr-condiioner sgasonat COP - 38 241088
Ground Heat Exchanger System

System ips - Vsmcal tinséd-ioop
Design critaria - uunng
i ot

Typital land area required

Ground heat exchanger fayoul .
Totat boraliole lenglh m
Heat Pumg System
Average heat pump eficiency .
Standard sooling COP - 5.50
Standard heating COP - 400
Taotat standard heating capaciy ficad .
million: Biuh) 613
Totzi standard cooling capatity Ll .
158

Suppiemental Heating anit Heat Rejection System
Suggested Supplemental haaling capacity oo
g o.ooe
Bl .
2.00¢

Suggested supplementat heaf rejection

ating
Eleciricity usad i 28
Supplernental energy delivered ooh [
GEHF heating sneryy detivered Madh 9.7
2373
Seasanal heating COP - 3.2 208058
Elecliciy used L 132

GBHP eooling energy delivered

o 707
2413

Beasonat cogling COP - 54 201658
Seasonal cooling EER {Bhafry 183 7.0t 183
mplete Cost Aaalg
Version 3.0 @ Ministar of Natutat Resources Canada 1997 - 2005, NRCan/CESC - Varennes

oo, Eneray Model /Heating and Toolna T

EoSEBRAIIS

[O8 4] Energy Model Worksheet
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Quiantity

nit Cost

Arnount

F,
Cost $ ——
: $ 8.0%
or. T Cost ] 0 Is -13
: $ 0.0%
Othey 0t T Cost | [1] Is 13 .
: $ 09%
Reneveable Eneray (RE) Equinment
Soler coliector materials m 500 831% 31,500
Evpipment installation m? 500 3B$ 18,000
Cladding material credit m? 500 N4 (15,500)
Cladding labour crecit m? 500 2019 (40,000)
ncremental tre g i 0 s .1s i .
[Gther [ Cost | 0 3 3 i -
Sub-total: $ 24,060 40.8%
Balance of Equipment .
Fans and ducting materials Ls 20,000 00 | § 40,000
Fans and ducting labour s 20,000 50|% 30,000
Fan and duct mat credt Lss -20,000 a5 1% (35,000)
Fan and duct tabour credit Lis -20,000 50 |$ (10, 000)
Incremental tran ation ject | g -1$
Other: . Cost | 1) 3 - —
Sub-total $ 25,000 425%
Miscellanecus
Overhead % 10% 3 $ 4,800
Training p-h Q 3 -3 -
Contingencies 10% 43000 § 4,800
Sub-total 187
Initial Costs - Totel $ 58,800 1000%

Bnit Cost

Unit Cast
Range

Relative

Amount Costs Quantity Range

Quantity

1&1]}5 1,000

N .
750’3 750
K

49,000 __§

e
Progerty project 1 3
O8M labour project 0 3
Travel and accommodation ¢ 1 3
Other T Cost 0 3
Contmgencies % 0% 3

Sub-totel :
FueiElectricty Kb

61.6%

$
3,636 s 83000 | § 1,091
$

2841 100.0%

nit Cost

Periodic Costs (Credits) Period

Unit Cost

interval Range Range

Amount

Ena of project ife

o & & &

[3& 5] Cost Analysis Worksheet (224HA])
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*4741 COP X5 7|§Jgtt}. 18] 3L GHPA| 28] ¢
T FAEUA —rJé‘f‘“]Zl% 7193k, A
1201 BHRIA] -2 IR AT o]o]
A HP A28 2] Wit COP & 748t 2de]
AEE s 19| 9] o] o}, a3, 1
A o] 232 71 ti] A Al2Elo g 2E
o] A7 W o U R] Azdgo] ALbEc

n Hetguzes

2EHA : COST ANALYSIS Worksheet

2 @A|Z Cost Analysis Worksheetoll M= 2-&
" A2 27 AAuE 2 {4, #eHE T
A2 9] BAR FE-E AFEdte Aol o714
o)z Ad} g7} Energy Model Worksheetof] 4]
B2 QR AR vaste HAF dA
Financial Summary Worksheet®] $x} 3]4=d4]]
W& F7He =234 "ok, M e 271FA
H]-83 A7F U8 BF 238t A&
£ FAE e, dAl duA] #3 o2
_9__]_7] o] :/_:‘3.‘:‘5_0] }\—1];]] }\]/\@4 7].“1:11- ul Z2

7] FAHu])g-o] B Au] A" o) vlwsle] @ol




S|
2 AN 2] SA) Gl e AR BHE
e = st} whigbd F Worksheeto] 27152}¢
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3t : GREEN-HOUSE GAS(GHG) EMISSION
REDUCTION ANALYSIS Worksheet

A 3 SAZ Green-House Gas(GHG) Emi-
ssion Reduction Analysis Worksheet® ¢]7]ofA]

RETScreen” Gr

=M CHE K| AH B0 AIAS M 2 HOHY 1L

T HEAlzde AR 9 A, S8 HAHE
SA7p2 0] AT A o #] o] & ARzt o}
U Al2E e 94 Bl s 2AVs TS
Hwsle] i Anje] A8 gl Qo R AhHe
A7 2] AREFE H78E Worksheeto] o,
Worksheete= A F-#0.2 FA=] ),
Base Case System(Qut2 <l &g o] AlxEl)3}
Proposed Case System(A|QFehe AH] A|2E)o
T Rt Al & F RS FAE] glon,
T3 Base Case System< THA] A7 w23}
715 W Ao g FEste] B Fal )l o]
A Al S g R Y i 5EE 7 A

Gas (GHG) £ ion A is - Solar Air Heating Project
tse GHG analysis sneam Type of malysis

Projest Information
Pooject name
Praject tocatien

Example
tqatult, Canada

Global Warming Poterdisl of GHE
tion CH,= 21 tonsCOy
tion NaO = 310 tons OO

(IPCC 1868)
(PCC 1968)

Fuel type Fuel mix €O, CH, amission O Fuel corsrergion T40 GHG
emission factor eerssion efficiency losses. ewission
(%) (kg/BJ) HeR) %/ J) {36} %) GocaMity
Diese! (82 oil) 100.0% 74.1 g0z 1 00020 30.0% 0% 0975
b o~ — —
Electricity mix TR 708 TH072 L] Eo% TETE

Fuel type Fuet mist €Oy CHy enissiorn B O Fuel conveesion GHES
emission factor emission efficiency amission
(38) (xg/GJ) xgfBJ) (kg/BJ) 3% Hoog/MWhd
Hedting systerm
Diesal X2 oif} 100.0% 4.4 80020 20020 75.0% 0.358

Propozed [ase Heating Swstam (Mitigation]

Fuel ype Fuel mix 0O, CHgamission N Fuel conversion GHE
enission tactor emission efficiency emission
) {kgt@.)) (gl ) {kpiGJ) %) {opa/Maty]
Hesting systam
Eleotiioity 08% 2WB5 Q0072 0.0072 100.0% 0.avs
Solar 89.5% 040 G000 00000 100.0% L0000
P e b6 ke et
Haating eneegy mix 100.0% 15 H.0000 0.0000 0,005

Base case

Propased case GRG End-use annual Annuad GHEG
emission factor emission factor energy deliverad emission reduction
BocgMW fog/Mih) L)
Heating system 0359 0,005 8827 234.28
o~ e

Net GHG emission reduction  Laedir 23428

Conpiete Roagcial Suiay sheel

{38l 6] Greenhouse Gas(GHG) Emission Reduction Analysis Worksheet(3ZHA])
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RETSereen® Financial Susminary - Soter Air Heating Project

Year Pratax  Mertex  Cumstive
Project name Example  Electrioity requited M 38 | #
Project location Iqatuit, Canada [ (A8,800) 45,8003 £45.800)]
Renewadle eneigy delivered  MWh €627  GHO anaiysissheet used? yestno Yes | 4 41087 47087 1287
Net OHG emission redudtion tooa¥" 24 | 2 48817 48617 804
Net GHG emission redution-30y toz 7028 | 3 46,991 20521 05795
Heating tuel displacad . Dieselo2 oif) 4 51,600 51808 151304
A s s3074 s3074 204378
Fo Py s 6 64595 64085 280,083
7 56395 56345 315408
Avoided onst of heating energy 31 [[____OGY Devtratio % 0o% | 8 68,056 68058 373484
s 60913 sea1s 43z
10 61033 61838 44215
" 63504 63504 558419
GHG emission reduction oredit ooz L] Income tax anatysie? yesino Ne | 12 85,931 85431 623800
3 67418 7416 6u208
12 65,961 00401 760728
Retail price of electricity Saown 0300 % 71508 71568 832204
® 73798 73738 epeaz
Eneigy cost ascalation tate % 30%] 7 76974 75974 082007
infiation % 20% 8 78278 782718 1080285
Disoount rate % 70%) 9 s0852 80862 1190857
Project life x 30 20 83007 007 1224033
88816 85016 1208840
88,211 88211 1367880
2 20894 00884 1498748
itial Costs Annwal Casts and Debt 2a 63838 63838 1582381
Feasibllity study 00w 3 . oM s 1780 | 25 08.475 98475 1678800
Development 0o% - FusEleticity s 1001 | 28 09,398 00308 1778258
Enginenring 0o% . 27 102408 102400 1850664
RE equipment w8% 3 24000  Aeasl Costs - Tokal s Te41 | 28 06512 106512 1286476
Bauma of equipment 42.5% $ 25,000 29 108,707 108,707 2,094,883
B7% 3 9500 Ancusal Savings or income 20 112000 112000 2200883
e —aett s 50500  Heating energy savingsfinoome  § 4530
IncentivesiOrants 3 3000}
Aorasal Savings - Total 0 45528
Pariodic Costs (Credis)
s
3
3
End of project lite ; 3 .
-]
Pretax IRR and ROI [ 1058%  Caloulate GHG reduction oest?  yasfho o
Adtertax IRR and RO} % 1058%
Simple Payback v 10 Project equity [ 52800
Yearto-positive cash flow w 10
Net Present Value - NPV s 760,200
Annwal Life Cyole Savings s 81182
Profitability index- PY : 1281

[2& 71 Financial Summary Worksheet (4=HA])
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