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The Powerhdf’-an_ Energy Management system

Ali Omran

Asset Management Manager- CN



About Me

N
[ BMGill

|

Schppider

C‘\l « Joined CN Energy Management
team 2017

» Leading CN Facilities Asset
Management efforts since 2021

Mcqill University B.Eng
Electrical Engineering 2014

®

Schneider Electric Advanced
Technical Support. 2014-
2017
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Agenda

Benefits of real-time data to
field staff

Integration of EMIS data with
enterprise Bl tools

Non-Energy benefits of
EMIS systems

Lessons learned from large
developments




CN at a Glance

¢ the largest rail network in
Canada and the only
transcontinental network in
North America.

+» 19,600 route-miles of track in
North America with three
coasts Access

¢ transporting approximately
C$250 billion worth of goods
annually:
* Intermodal
* Petroleum and chemicals
* Grain and Fertilisers
* Forest Products
 Metals and Minerals
* Automotive
 Coal
* And others




CN CN Energy in Numbers

25 Major Yard Monitored across North America
« Monitored Yearly Electrical Energy: 100 GWh ( ~ 9300 homes or YVR)

« Facilities: 2600 buildings and shops across CN network. Various equipment
including: Compressors, switch heaters, Communications.

 Monitored Peak demand : 30 MW

Prince George

Edmonton

Quebec City
‘Vancouwver Calgary

Escanaba Montreal Moncton
Toronto

Conneaut
Homewood

Memphis



A Typical Large Yard




Monitoring
Infrastructure




Monitoring Infrastructure- Field Devices

1- Developed a Monitoring standard to streamline installations on existing
infrastructure as well as new installations

2- The focus is on critical assets that can help the team from both the maintenance
and energy management aspect .




Monitoring Infrastructure- Software Layers

Ecoﬁtruxurc
SQL Power Monitoring Expert SQL
+
FM Center of Excellence _|j|‘_|_'|:|_
Data Driven Decision Making - _|_+
+ableau

RETScreen’

Expert

SAP BW




CN Monitoring system

Energy Management

Overview - Current vs. Prior Year

Select Year

2030 Energy This Year

99,811 MWh

Date Com iso ,
et Change: -13.5%

Current vs. Prior Year

Yard Name <
All

Color Legend

-5.0% [, W 50% (@)
Top N Sites
10 4.8%

Vancouver Thornton

© 2021 Mapbox © OpenStreetMap

Energy and Demand Top 10

Montreal Taschereau
Toronto MacMillian
Edmonton Walker
Memphis Harrison
Vancouver Thornton
Prince George South
Homewood

Quebec City

Calgary Logistics Park
Memphis Intermodal

Last Update
December 1, 2021

Demand This Year

21,732 kW

Change: -11.4%

O

Energy Savings

-$1,265,317
YTD

GHG Savings
-448,840

YTD

Top 10 Buildings & Equipment

LRC, Montreal Taschereau

Wheel Shop, Winnipeg Transcona  -56.2%

LRC, Toronto MacMillian

LRC Ser -43.6%

e Tracks, Toronto MacMillian

Yard Compres

s, Montreal Taschereau

Blower, East Diesel, Winnipeg Symington

-11.0%

Admin, A Tower, Montreal Taschereau
Winnipeg Symington

&
S
©
B

LRC, Winnipeg Symington

Traction, Winnipeg Transcona

®
O

(®

-8.9%

Blower, Ctower.
Toronto MacMilligh

Winnipeg Symington
-1,000,000 -500,000 0
Change in Energy

Worst 10 Buildings & Equipment

Compressor, KY11, Gary Kirk _ 51.8%
LRC, Vancouver Thomton _ 14.1%
LRC, Memphis Harrison _ 18.4%

>200%

Facilities Compressors, Edmonton Walker - 10.3%

Compressor, LRC Compressor, Mempt

N 19
Harrison - 180.9%

LRC, Prince George South - 3.4%
Winnipeg Symington . 32.7%

M Tower, Montreal Taschereau . 8.1%

0.8%

-2.1% |

0.6%
44.0%

Admin, Admin, Pokegama

Compressor, KY7, Gary Kirk

Etower Blower

4K 3K 2K 1K
Demand (kW)

0 100,000 200,000 300,00(
0K OM 5M 10M 15M 20M 0 100,000 200,000 300,000

Energy (kWh) Change in Energy

Integration- Tableau based

Energy dashboards




Country City Building Type Sorting Method City Level  ListVii
All All All Utility

FM Asset Management @ E
Q

HRRH = 7 it State/Prov FClValue Building Status Graph Value
Building Level Cost Analysis: Multiple Cities Selected A” " it ot Feld

Utility of Building Sorted By Utility | Click on a building to see survey

T 1. 8,784,453 $Janitorial/Sqft: $1.58 Building Count: 1,323
otal Cost: $56.34M SUtilities/Sqft: $1.94 CRV: $1,760.2M WOO-LRC Woodcrest LRC Homewood, IL FM_LRC
$/Sqft: $6.41 SR&M/SC DM: $483.3M - - — -
MAC-LRC Macmillan LRC Vaughan, ON FM_LRC _

EDM-LRC Walker - LRC FM_LRC 528,000
BRA-055 Brampion 55 Devon Road FM_Office P 22200
PRI-LRC-RMO  Prince George S¥ Mechanical LRC FM_LRC I 414000
HOM-ADM Homewrood Administration Bldg FM_Office I 00000
EDM-OPS Walker Operations Building - A Building FM_Office I 290000
SAS-MEC Saskatoon Mechanical Shop FM_CarShop 270,000
SYM-LRC Symington LRC FM_LRC 252,350
TRA-POW Transcona Power Plant FM_Shed [ 248,308
MAC-ADE Macmillan Administration B Building FM_Office I 252207
TRA-CAM Transcona CN Campus FM_Campus 221,240
FON-MEC Building A FM_LRC 208,617
EDM-OPB Walker Operations Building - B Building FM_0Office 200,000
MEL-MEC Melville Car Shop FM_CarShop 196,000
FDL-FBS B - Shop (Car Repair) FM_CarShop I 193,485
TRA-WHE Transcona wheel shop FM_Shop 185,800
TRA-MOT Transcona Motive Power Shop FM_Shop [ 179810
MEN-LRC Memphis LRC FM_LRC 171,600
MEN-CAR Memphis car shop FM_CarShop 167,700
TAS-COM Taschereau LRC Atelier Diesel Montreal, O FM_LRC 163,182
TRA-CAR Transcona Car Shop Winnipeg, M FM_CarShop - 156,228
EDM-HRC-CAR Edmonton Walker HRC Car Shop Bldg FM_Shop 150,000
. Edmonton Walker Facility Maintenance 1
EDM-FMS Shop FM_Shop [ 140,000
g ! & MAC-ADM Macmillan Administration A Building l FM_BunkHouse - 136,481
_EFDDF: DpenStreetMap ol “ L B - T B b . o 0K 500K
$Sq.ft 500 I . I 5140 Sort by Total

Integration- Energy +Asset

Management




# RETScreen Expert - Symington-LRC.retc — O X
- Location Facility Data Analytics Report Custom Language ¥ | Share ¥ | Subscribe v A .E' = @
II : ; ; E v Define season... 14 Modify Y-Axis.. & Data validation... e @
H Nen-routine adjustment » = Control limits... | Copy to clipboard ~ =
Graph Establish Forecast.. Stacked Predicted | Actual = . i Help  elearing
- baseline ~ cusu| summary ~ - Exclude data... i Edit annotations... -
RETScreen - Analytics
~| Dashboard @] 40% —|
[l Monthly bar graph
|8 Heatmap
0% —|
# | Analysis
Fl Eleciricity consumption - HDD
Regression
Target @
CUSUM E
Control chart = ]
L'ﬁ Measurement and verification . I
I Reference year
# | Advanced
| Stacked CUSUM [] hd
Llal Forecast - Electricity consumption - HDC
-20% —|
T T T T T T
2018-01-01 2020-01-01 2020-07-01 2021-01-01 2021-07-01
Method: Actual - Target =
View: i
P
N N . Actual Baseline Difference N
e Begin B Heating degree-days 14°C Hlectricity Predicted Target {Actual - Target) Difference et
o kWh wh AR kWh *
1,014 2021-10-12 2021-10-12 6.4 8259 8,787 8,787 -528 -6.01% Yes
1,015 2021-10-13 2021-10-13 49 8291 8,568 8,568 =277 -3.23% Yes
1,016 2021-10-14 2021-10-14 49 8695 8575 8,575 120 140% Yes
1,017 2021-10-15 2021-10-15 78 8675 8,980 8980 -306 -340% Yes
1,018 2021-10-16 2021-10-16 6.6 9237 8,809 8809 427 485% Yes
1,019 2021-10-17 2021-10-17 47 8526 8,546 8,546 -20 -0.24% Yes
1,020 2021-10-18 2021-10-18 14 8217 8,074 8074 143 1.77% Yes
1,021 2021-10-19 2021-10-19 75 8,800 8,939 8939 -139 -1.55% Yes

Integration- RETSCREEN




Example System:
Compressed Air




Compressor Monitoring
Why is it important to monitor?

« Compressors consume between 15-30% of our
electrical energy.

« Compressors are used to charge train cars and
operate equipment and the system functionality
is crucial for CN operations.

* Pressure must be maintained at a certain level.

* Avoid Excessive Airflow from the compressors.

« Verify compressor system work sequence

14



Compressor Monitoring
Monitor Pressure

{

)

Detect Leakage and high airflow
Vista Screens, Trends, Historical Gadgets

L Y!rd Flow and Pressure

o I

West Yard Flow and Pressure

\\\'l'r{;

\\ //
\\ mnb‘?m ’,

=100 400 f_|
- 50 450 _= |
500&7

L Yard : 20.7 SCFM

)

L Yard Pressure : 106.3 PSI

Ffow Tre n d

Peak Demand C1

Peak Demand C2
0.0 kw

AT
W | e

N\ £,
=y 200850300 2
= 150 350

vl

West Yard Flow : 37.3 SCFM

West Yard Pressure : 125.7 PSI

A

.~

m_

Peakgdfemand C1

Peak Demand 2
0.0 kw

East Yard Flow and Pressure

East Yard Flow : 9.6 SCFM

’J

East Yard Pressure : 118.4 PSI

|
T

=

Peak Demand C1
0.0 kw

Peak Demand C2

v -

This Wesk

‘ VAN AN lu’utfm'l’ﬁ\‘

.\:\\‘

................
100 AM 400AM  7.00 AM WJDD.MV’ 100PH !OOFH 7.00 PM ‘OD(FM 1\30-\}1 400AM TODAM 1000AM 100PM 400FM TOOPM 10.00PM 100AM 400AM 7.00AM 10.00AM LOOPM 400PM 7.00PM 10:00PM 100AM 4.00AM 7.00AM IOOOAM IMF‘M I{)GF‘!'-‘ T.00 PM  10:00PM INAM l}DA.M T.00AM 10:00AM 100 PI
= L ord = st e = Ent Vard
: 1
Pressure Trend | Thewesk & | M1 =
*—Qf“. -
=\ N = . ot

V

100AM 400AM TOOAM 100DAM 100PM 400PM TOOFM 1000FPM 100AM 400AM TOOAM 1000AM 100PM 400PM

.................... T T [ o T o
TOOPM 1000PM t00AM 400AM 700AM 10:00 AN 00 PM NDDPM TJOOPM 1000PM 1O00AM 400AM 700AM 1000AM 100PM 400PM 700 PM IDDDP"J I‘.)E)AM 400 AM ’WAM 10:00 AM  1:00 PN
= L Yard = West Yard = Enst Yard

N Detect Abnormalities

Demand Monitoring
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Ease of accessibility

1- Union staff have mobile access
to monitor Compressors

ul Bell LTE 12:57 PM 7 @8 24%E )

Edmonton Intermodal

Intermodal Pressure : 87.8 PSI

Not Secure — mtlh-emx01ap.cn.ca

16



Compressor Incident- Vancouver

Sudden Unexplained pressure drop Issue found and valve opened

Pressure
12018
100
=
S
o 50 =l
O I I I I I I I 1 I I I I I I I | I I I I I I I I I I I I I I I I I I I I I I | I I |
Sep 1 Sepd4 Sep7 Sep10 Sepl13d Sep16 Sep19 Sep2?2 Sep2h Sep28 Octt Oct 4 Oct7 Oct10
= LRC PT320 (psi) = LRC Pressure {psi) — Surge Yard (psi)

Vancouver Compressors Demand

Vancouver Compressors

@ Car Depariment 9.2 kW
Surge Yard C1- 6.8 kW
& VIT Compressor C2: 11.9

| | | ‘ |
il “Hv' ‘{ | M Iy 1Ty LB

L 4 e § | I Ill.* I NIRLEN T & PO NIRRT, l b _als. Lid) I"h"...““ ‘- e U I, Y "’ YT IL I“' gud

L T T T T T T T T T T T T T T T
‘12018 9/28/2018 9r29/2018 9/30/2018 10172018 10/212018 10/3/2018 10/4/2018 10/5/2018 10/6/2018 10/7/2018 10/8/2018 10/972018 10/10/2018 10/11/2018 1011272018



Example System:
Snow Blower System




Switch heater Monitoring

« Switch Heaters/Blowers are crucial for Track operations in winter season
« They account for up to 40% of our winter demand

« A good candidate for automation and control given their weather

dependability.

19



Yard Equipment monitoring (NEBs)

Camera Deacon’s Corner

=]

Camera Downtown

Symington Yard Blower Automation System

Field Sensor m Snow Drif‘tm

Field Temperature-8.9 C
Forecast Temperature -8 6  Forecast Snowm

Field Wind 17.42km/h
Criteria [ YIS0 Forecast Wind 20.90km/h

| Control Status. _ Comtrol Status |
= L

[

- . | P—

Total Amps Amps TotolAmp: | 0.0 amps TowlAmps [~ ampe
ne Tone Lotkzn |

Zonetocour [ ORMATINY skt [ MORMAL LocKouT

o N
| sorowme —

IS e 5
o

ey s [ oo ey i —— (SR -
TosiAmps | E1.ZAMPS meamps | TotolAmps | 130.5 Ampa 1847 Ampa Towl Amps | 84.9 Amps | teegamps |
— i |G —

Bast]
-
|

Towsl&mpz | 2.4 Amps

Tatal Ames [ ranamps |

Totsl Amps.

Contral Semtuz.

(e [ — | AuToMATIE
vyt [ oo s g Mol g rioysor: [ oo
- s T g |05 AT 27 amps Toldmge | 1167 &IPS [1172amps
tooe oot | ORMATIN pe— | Zone Lociner | IMORMALIN

Control Semtus.

Contral Statuz

o e o i o .
Totsldmgs | 1255 Amps 284 amps TomlAmps | 1227 Ampa 1222 ampe To s [ ampy |
S— v G =

Comtral Smtus

| avrouwatic

Felay Statuz Normel Amps
foel s | 888 ATIS ssamps |
——

—

Felay Semnus Hormel Amp:
i B

Contal Stz
Beley Semns: [——
Torsimgs | 1117 Ampe | 855 ampa
Zone Lockour

Switches Position
waza w s

[Spiai VERESEE]  socarpe

e i Zane Lockout

T e -
| avromanc |

Comart St
pesi: [ roei s
Tatsl Ampz 1.6 Ampe | 761 ampa |

——

-14 aam

Clear Mastly Cloudy

= [} +
» 7" 2pm e giacam e 220pm Snow 1em

Bartly Clowdy
1Zam Zam  dam  Gam  Bam

0am  1%m  Zom  dom  Gom  Eom

Current Conditians

Temp: -&° wind: 15 ko0 1 Humidity: 755 U indesc [

Weather R

adar

il Grosse isie Stony Mountam
= Saint Andrews
West Kidonan
Samt James
S Winnipeg, Transcona
Tuxedo
Sain Vtal

« Troubleshoot blower panels by looking at real-time current readings.

Weather Forecast 0=
Winl‘lipeg More at Dark Sky 0
-]
-9 Partly Cloudy.
and holding Partly cloudy until tomorrow moming
Wind: 15 kph
Today Sun Mon Tue Wed Thu Fri Sat
2 & & B S B o
-7 -9 -7 -8 20 2 -8 -2°
Weather Timeline | =
More st Dark Skv @
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Buildings Monitoring

» Keep Track of Energy Usage and spot abnormalities in real time
« Track the short term demand and compare it to the long term demand.

LRC Demand & Energy ThisMonth  v| [ = Energy KPI ( kWh/sq.ft) This Year 8= Buildings Energy ThisMonth  v| [ =
5/1/2018 - 5/7i2018 1172018 - 4122018 4172018 - 41272018
200 7,000 i
il 5,000 o0
250 6,000 o) i}
= | . = 4,000 ] O
£ 200 5000 3 || 100 600 5
2 4,000 € 8.0 < 3,000 E]
5 150 = = 400 =
= 3000 £ 6.0 £ 5000 103
0 100 L =
2.000 40 1,000 | 200
50 - 1,000 2.0
0- o
0 0 0.0 T Apr1 Apr3  Aprs  Apr7  Apr9  Apr1l
May 1 May 2 May 3 May 4 May 5 May 6 May 7 Jan Feb Mar Apr
@ A Tower (KWh) @ Cargoflo (KWh) @ M Tower (k\Wh)
@ Energy (kWh) = Demand = Locometives Repaired @ & Tower (xWh) @ M Tower (kWh) I Work Equipment (kWh) @ LRC Total (kWh) @ Carge Flow (KWh) Work Equipment {kKWh) = Total Demand (kW)
LRC Trends 0= Buildings Trends a=
Montreal Tasc LRC Update in 0:04 view: | 36 hours v | i Montreal Tasch Buildings Update in 0:04 View | 3days v | e
a 221.8KWLRC Main 2 a 18.6KWA Tower
a 91.3kWLRC Main 1 a 78.8KWM Tower
260 25 4KWWork Equipment
[ ] -48 TkWCargo Flow
240
220
200 I Ty
180 5 20
> 10
160
o
140 --10
Max: 122.2 KW 120 --20
100 =y
20
80
-50
T T T T T T T T T T T T ; T T T T T T T T
5/6/2018 5:00 AM 5/6/2018 1:00 PM 5/6/2018 9:00 PM 5/7/2018 5:00 AM 5/7/2018 1:00 PM +12:00 AM 5/4/2018 6:00 PM 5/5/2018 12:00 PM 5i6/2018 6:00 AM 5/7/2018 12:00 AM
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Buildings Monitoring

» Spotting anomalies by comparing similar sized buildings within the same climate zone

Admin Trends

Edmonton Admin

- 250
.‘ : L . - 240

0l . . ‘ I i_l .T . |n\I ‘ L ‘ . !OI 120

T T T T T T T T T T T T T T T T T
8/31/2018 3:00 AM 9/1/2018 3:00 PM  9/2/2013 3:00 PM  9/3/2018 3:00 E 4/2018 3:00 PM  9/5/2018 3:00 PM  9/6/2018 31* PM  9/7/2018 3:00 PM  9/8/2018 3:00 PM  9/9/2018 3:00 P! 10/2018 3:00 PM 9/12/2018 3:00 AM 9/13/2018 3:00 PM

Better night setbacks Comparable day loads Weekend shift footprint is lower



Benchmarking

1- Group Buildings based on ASHRAE climate zone
2- Easy to compare building performance and establish benchmarks

Buildings Zone 4 ( kWh sq.ft) This Year =R Buildings Zone 5 ( kWh sq.ft) This Year ==
1/1/2018 - 5/15/2018 11/2018 - 5152012
3.50
3.50
3.00
3.00
& 250 =)
z Z 2.50
o [
2.00
= 2200
£ 150+ > 150
= =
2 2
w1004 i 1.00
0.50 0.50
0.00 - 0.00 - T T T 1
Jan Feb Mar Apr May Jan Feb Mar Apr May
@ Vancouver Signals (kWh) ) Vancouver Ops (kWh) @ Escanaba Yard (kWh) ) Homewsod Admin (kW) 8 Geismar (kWh)
Buildings Zone 6 ( kWh sq.ft) This Year =R Buildings Zone 7 ( kWh sq.ft) This Year E|=
1/1/2018 - 5/15/2018 11/2018 - 5152018
18.0 4
14.0 16.0
. 12.0 _14.0
= =
% 10,0 120+
a 3 j004
£ 8.0 £
: SRR
= 6.0 | =
=] =
5 607
4.0
o Y 40
2.0 . 2.0
0.0 T T 0.0 T T
Jan Feb Mar Apr May Jan Feb Mar Apr May
® Toronto Admin A (kKWh) @ Toronto Admin B (kWh) @ Montreal A Tower (KWh} @ Montreal M Tower (KWh) @ Symington M building (kwh) @ Symington C Tower (kWh) @ Symingten Facilities (kwh) Admin A (KWh) Edmonton Facilities (KWh)
@ Homewood Admin (kKWh) @ Moncton Fleet Management (kWWh) @ Mencton Yard Office (<Wh) ® Thunder bay Ofiice (kWh) @ Training Campus (kW)

| Microsoft Store
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Why do we need an energy model?

* Analyzing raw data can be tricky
- What drives energy usage in a facility?
- Comparisons can be misleading if the conditions are different ( eg. colder winters).

o

Energy Comparison This Year aver Last Year v
1112017 - 5/24/2018

2,500,000 -
2,400,000 -
2,300,000
2,200,000
2,100,000 |

2,000,000

1,900,000

1,800,000

1,700,000

1,600,000

1,500,000

1,400,000

1,300,000

1,200,000

1,100,000

1,000,000 ]
900,000 -]
800,000 -
700,000 -
600,000
500,000 -
400,000 ]
300,000 ]
200,000 -
100,000

0 ‘ : ; :
Jan Feb Mar Apr

T T
May Jun Jul Aug Sep Oct Nov Dec

Last Year @ This Year
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Evolution of EMS

MacHillian Yard (Total) : 1.568 kW'

How it started

ILocal Yard - C1 - (Total) : 0.0 kw/ INosth Yard - C1 - [Total) : .. kW [MacMillian Yard (Total) : K

Local Yard - C2 - (Total) : 26.3 kW [North Yard - (Total) - .. SCFM Langstalf Rd (Tatal) - 0.0 kW

[Local Yard - Diyer - (Total] : 0.0 kW INorth Yard - (Total) : .. PSI [Highway 7 (Total) : 1.568.0 kW

Local Yard - (Total): 7.7 SCFM South Yard - C1 - (Total): .. KW ILRC - Diesel Shop (Tatal): k'

Local Yard - (Total) : 132.9 PSI South Yard - (Total) . SCFM Car Shop (Total) - 125.9 k'

[West Yard - C1 - (Total) : 51.4 kW [South Yard - (Total) : ... PSI Adminstiation Bldg (Total) : kW

IWest Yard - C2 - (Total) : 26.1 kW [MacMillian Yard (Total : 27.409 Volts

[west Yard - Dier - (Total) : 0.0 kW Brampton Intermodal (Total): kW

oo Yot o) 175 50w [Main Incoming - (Tatal) : ... KW PETE————

[Main Incoming - Vab : _._ Volts

IWest Yard - (Total) : 138.1 PSI

[Main Incoming 2 - Refer (Total) : . kW

[Main Incoming - Wb : .. Volts

[East Yard - C1 - (Total) .. kW [Maritime O ntario (Total) - 5.8 kW

MacMillian Yard (Total) : 1.565.2 k'W MacMillian Yard (Total) : 1.789.8 kvA [East Yard - C2 - (Total) : ... KW
East Vard - Dier - Total) : .. kW

[Main Incoming - Vea : .. Volts

(Operations Bldg Vault - Vil Avg - .. Valte

[Main Incoming - 1a - ... Ampe

INorth Gen Vault - Vil Avg : ... Volts

Langstaff Rd (Total) : 0.0 kW MacMillian Yard (Total) : 1.565.2 kW'

[Main Incoming - Ib - .. Amps

[East Yard - (Total) - ... SCFM

[Clark Street Vault - Vil Avg - ... Volts

[Main Incoming - Ic : ... Amps

Highway 7 (Total) : 1.565.2 kW MacMillian Yard (Total) : 0.8745 PF [East Yard - (Total) : .. PSI lIn Gate Vault - VIl Avg - ... Volts
LRC - Diesel Shop (Total) : 565.8 kv MacMillian Yard (Total)* : 27,338 Volts
Car Shop (Total) - 127.0 kW Rat W Rat $/kWh 3l C Tower Pressurs (PS|_1 Recehver) | 85 PSI 3 C Tower Pressure (PS1_2 Regulated) : 0 PSI
ar op otal) - | ates - ates -
100 100
Adminstration Bldg (Total) : 324.7 kW Electrical Costs (Month to Date) $ : Eg s EE
1 40
Wheel Shop (Total) : 0.0 kW Administration Bldg (Total) - 324.7 kW 114355 154355 164358 11| 114388 154758 194355 t
Maintenance Shop (Total) - 0.0 kW Building A (Total) : 72.3 kW gl L Tower Pressure (P31_1 Receiver) : 91 PS| g L Tower Pressure (P3I_2 Regulated) : 0 P31
— 10 100
1547 i~ e ——
UnMetered (Total) : 547.8 k¥ Building B (Total) : 252.6 KW Sﬂ Sﬂ
A 40 T T 1 40 T T 1
[URE= DIEsel Sy (UEE) © 3.0 1 Natural Gas (Bldg) : 0 CuFt/Hr 143K 1RAYRR 1R435R t 1] 11 aaRR 1R41RR 19435 t
: . Total Yard Flaw (SCFM) : 237 SCFM
Main 1 (Total) : 324.1 kW
(Total) Car Shop (Total) - 127.0 kW sggun;
Main 2 (Total) : 240.5 kW 2000
Natural Gas (Bldg) : 0 CuFt/Hr 1000
Service Tracks (Total) - 169.3 kW e E R e e e S e T i R e T ===
11°47E5 194965 154765 1749685 18:4955 21-4%55 t
Compressed Air (Total Yard) : kW
LRC Natural Gas (Bldg) : 0 CuF{Hr P u b e “vard Tatal KWW (C1_G2_C3) - B8 K [t (L Towen : 35 kw | ©1 (Howrs) 331224 Hrs iy 17214
3 Compressed Air (Total Yard) : SCFM 295
Nat Gas Costs (Month to Date) § - 0.00 b [c2 (cTowen) 53 kw | ca (Hows) . 27.281.0 Hrs ay- 23.211]
75
Temp : 22.6 Celcius Wind : 26.0 - KM/Hr |- e = e (Uisi) - Aid Y e b b e 7 |[31C Towen: 0ww | CatHows) 54355 Hrs Pay: 031
Wind Dir: 210 Deg S _ Compressed Air (Total) : 10 SCFM amps, DerAmps ~L Tower ©1)0.00 Ames qom, | LTowerFlow(SCRM) 42 SCRM
Compressed Air (Total) : 127.0 PSIG g g EBB
[HIE
Dryer (Total) : 0 kW 2 3% rﬂuﬂﬂ; ‘ . ‘ 00 s
114355 154356 194355 t 1743 5R 154355 194355 t
West Yard - Compressor (Total) - 75.5 kW e e C Tower Flow (SCFM) . 208 SCFM
Compressed Air (Total) - 21 SCFM 500
C Tower : 49 % 00
Compressed Air (Total) : 138 PSIG ° 208 WWWWW
11°43RR 1R43RR 1943 FR t

Dryer (Total) : 0 kW




The Full story- Easy to read

Sub Metering

Real-Time Trend

Vista Screen

Energy Per Area |

10/1/2018 - 10/12/2018

\ | ThisMonth v

0.1% - ~492 %

45%

54% %

® A Tower (kWh) ® LRC (kWh)
® Cargo Flow (kWh)
® Comprassors Total (KWh)

® M Tower (kWh)
@ Work Equipment (kWh) @ Switch Heaters (kWh)

Energy Usage Savings or Incre... | This Year =0

1112018 - 1012/2018
14.0+
12.0
10.0
8.0
6.0
404
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct

® Savings (%) @increase (%)

Real Time Trend '

Taschereau Yard

Update in 0:04

View: | 48 hours

Max: 1,967 9 kW

Mean: 1,540 1 KW
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Total Demand vs Temperature
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Energy Usage Report
Montreal Tascheieau Yard

W s
446,702 KWh
13,387,083 KWh
$47,239.2
$136,062.2

Savings Status

y Savings MTD (¥ 61.4 %

D (%) :$71,19341

1,835.7 KW

2,248.3 KW (@2018-10-05 6:42:19.000 AM
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Energy Modeling results
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