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Battery Electric Analysis of
Bus Model Results

Route Profile
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Battery Electric Analysis of
Bus Model Results
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Battery Electric Analysis of
Bus Model Results

Route Profile
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Dynamic Bus Model Analyses - NRC

> MapleSim Model

Load and Simulate Model @ Compicte

¥ Settings

Console Messages

Cost of Energy {on raule) 1a
Cost of Energy {depot) 1a
Emissicn factor for Elsctcity o
Diesel cansumption rale 11
Cosd of diesel fuel L1
Maximum Batiery Fovwer 200
Spaed deviaicn theshold 2
Chanpe scerce afficiency .9

SKWh
LkWh
Kg of 0Ok
okWh

SiLitre:

Emission Factors for Diess|
Oides ef Nitragen
Carbon-dicaide:
Carbon-moncxide

Yolatle coganic compounds
Bum Pariculate maters
Farmaldehyc

Sutar-diaride:

KgiLitre
KgLitre
KpLire
KgiLitre
Kgilime
Kgiire

HgiLime

Parameters

b Settings

- Model Parameters (Read-only)

Update Results E] Compiete

Results

> Model Checks

»- Simulation Summary]|
P X-Y Plot

P Time History Plot

Export Data

Porameter Valum || Sebected Flct Dets Smudation Remuils

Arlyses Summany

Export All @
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¥ Model Checks

Battery Operation Status | Simmlnted Sactesy Power cxsssds the opecificd mamimss valse. Check Battery Fawes Profile

¥ Battery Power Profile

= — Mazimum Battery Power

15000000 4
10000000 -4

50000.00

00

-50000 00

Battery Power (W )

-100000.00 4

- 150000.00

r T f T
0o 1000.00 2000.00 3000.00 400000
Time(s)

Route Operation Summary

Metor Operation Status

Motor was operating above The cOonTifucus zome
- On 5€ instances
- FOr a total of 981.00 3ec
- Mawimm dnration 76.00 sec
- Minimum duoracion 1.00 aec
- Average duoratiom 17.57 sec

Total mass of the bus (kg) 13000 Maximum elevation (m) 30.00
Distance travelled by the bus (km) 28.74 Minimum elevation (m) -30.00
Maximum rider load (kg) 3120.00 Average elevation (m) 4.01
Minimum rider load (kg) 320.00 Maximum speed deviation (m/s) 6.92
Average rider load (kg) 2165.70 Average speed deviation (m/s) 0.23
Maximum speed (km/h) 83.11 Speed error fraction (%) 10.17
Average speed (km/h) 21.29 Maximum acceleration (m/s/s) 1.45
Maximum road grade (%) 5.39 Maximum deceleration (m/s/s) -2.06
Minimum road grade (%) -5.39

Simulation Summary

Battery State-of-Charge |

0.90

o
@
=4

Al

Magnitude

0 10b0 2I]rﬂ0 ZDEO lﬂlﬂﬂ
Time(s)

SoC (value) vs Time (s) - from Planl xlsx SoC (value) vs Time (s) - from Plan? xlsx

SoC (value) vs Time (s) - from Plan3 xlsx

Starting State of Charge 0.30 Net energy expenditure (KWh) 44.13

Final State of Charge 0.73 Specific Net energy expenditure (KWh / km) 1.5%

Gross anargy expenditure (kWh) 52.489 Total charging tima (minutes) 2.0%

Charging Energy (kWh) 4.86 Energy transfer per charge (kWh) [0.42,2.25,2.29]
Energy expenditure for auxiliary systems (KWh) | 6.78 Cost per charge () [9.26,50.00,50.93]
Motor energy expenditure (kWh) 46.71 Total cost of energy ($) 5012.96

Regenerated energy (kWn) 4.50 Emission cost of electricity (kg of CO2) 0.00

Mechanical energy from the motor (kWh) 42.55 Total brake energy (kWh) 14.40

Battery eneray supply (Ah) 69.01 Brake energy available for regeneration (%) 31.59

Battery temperature (K) 300.00 Brake energy recovered by battery (%) 31.12
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General Service Model

Electricity cost per year S 97,300
Diesel cost per year S 104,200
Carbon cost per year

(@ $12.15/) 3400
Potential savings per year S 10,300
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