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TOYOTA | TMMC

* Approximately 8,000 employees

* Produce over 500,000 vehicles
annually

 February 27, 2018 - TMMC
produced its 8 millionth vehicle —
a Blue Crush Metallic Corolla




TOYOTA

* Factory Built in 2007

Woodstock * Direct Connected to Hydro One
Facility * Demand 15 MW to 22 MW

* 7 Switch Rooms




TOYOTA

Woodstock
Facility

25 Substations

* Schneider Square D
QED

* 2,500 to 3,500 KVA
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TOYOTA

Woodstock
Facility

Meters
e CM4250
* PM8000

Breakers

* Masterpact NW with
Micrologic 6.0 P
control units
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13.8 k¥ Bus
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Woodstock Facility - Architecture

* PME 8.1

* Installed on a VMware server

* Meters are Ethernet connected

* Breakers are connected to the meters via Modbus

* Meters are on 3 Facility VLANs operating over the plant LAN
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Woodstock Facility - PME

e Users: Facility Engineering and Facility Maintenance

* Most Used Modules:
* Diagrams — Real Time Operations
* Reports — Energy Billing to the Production Shops
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Woodstock Facility — PME Diagrams

* Real Time Operations

* |[dentifying Capacity on Bus Ducts, Power Distribution Panels (PDPs)
* Power Studies

* |[dentify and Confirm Savings (M & V)

* Look for Power Anomalies
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Woodstock Facility — PME Diagrams

13.8 kV Substation

Network
Diagram

VL-L:13,903

* Incoming Power 8 e
Distribution

kw sd: 14,770
Main Bleaker@

\r Tie E;aker
S —=

] ] (] ] ] ]

VLL: vV L-L: 13901 v L-L:13933 [V L-L:13,933 'V L-L:13830
| Avg. : | Avg. : 38 | Avg. : 120 | Avg. : 165 | Avg. : 148

Kw : Kw : 775 kw : 2,692 Kw : 3,662 Kw : 3,176
pF tot : pF tot: -86 pF tot: -93 pF tot: -92
kW sd: kWsd: 6 kKW sd: 6 kwsd: 8

FDR - F107 FDR - F106 FDR - F105 FDR - F104
Spare Utility Utility

IV LL:13911 VL-L:13917
lAvg. : 5 | Avg. : 191
Kw: 83 KW : 4,251
pF tot: -91 pF tot: -100 pF tot: -92
kW sd: 6 Kw sd: 6 kW sd: 6

FDR - F103 FDR - F102 FDR - F101
Assembly Plastic Weld Paint
ED Weld Weld

Press

Schneider
TOYOTA Electric

Schneider Canada Services
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Woodstock Facility — PME Diagrams

* Assembly Shop
Power Distribution

N

Aszembly Substation 5-1 & 5-2
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Left-click and drag to zoom. Double-click to restore.
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TOYOTA

Woodstock Facility — PME Reports

* Generated Monthly
* Provide Billing Data for Production Shops
* Provide Data to Environmental for Tracking and Reporting
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Woodstock Facility — PME Reports

Inbox - john.gocdfellow@toyota.com - Outlook

Send / Receive Folder View Q Tell me what you want to do

® Run Automatically ljl % i x D @[E% (L:;))l %' Y Move to: ? ¥ 'Mover (S Unread/Read  “s* New Group Search People

(3 To Manager | s=qRules - I8 Categorize- £ Browse Groups [£= Address Book

New New g Delete Archive Reply Reply Forward

and Distributed via ™ I e bl L B
Mew Delete Respond Quick Steps Ta Move Tags Groups Find ~

. > Search Current Mailbox p Current Mailbox - ﬁ—}iReply f@_ReplyAll LQForward CCSIM
E | I I a I | All Unread Mentions * Newest ¥ |* Sat 9/1/2018 12:03 AM
PowerLogic ION Enter... b PowerlLogic ION Enterprise <john.goodfellow@toyota.com
° ° Utilites MCCs Monthly Report 9/1/2018 ° Chill ac Monthly R ‘
® D t b t d R t . illers ompressors Monthly Repor
I S rl u e e O r S PowerlLogic ION Enter... U To @ John Goodfellow (TMMC); () Hetal Modi Devram (TMMC); () Jodie Mels (TMMC); @ Larry Murphy (TMMC) A
Shop Energy Usage Monthly Re... 9/1/2018

Chillers_Compressorsxls _

. ==l
in Excel format Ponerlogic ONEnter. e 116

= PowerlLogic ION Enter... [
On Shift Energy Comparison M... 9/1/2018
""" PowerlLogic ION Enter... 1
Motor Running Hours Manthly ... 9/1/2018
]
-
PowerlLogic ION Enter... b
vee Chillers & Compressors Manthl... 9/1/2018
4 Older

ftems: 81458 Unread: 4 & Reminders: 9 All folders are up to date.  Connected to: Microsoft Exchanae 1 = 1 + 100%
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Woodstock Facility — PME Reports

* Shop usage for
billing purposes

Schneider
gElectric

Energy Usage By Shift Report

September/2018

Source

Assembly 13_8_BusF103PlasWeldPressitr

Assembly 13_8 Buss_F101_Paint_Mir
Assembly 13_8 Buss_F102_Weld_Mir
Assembly 13_8 Buss_F104_Weld_Mfr
Assembly 13_8 Buss_F105_Utility_Mir
Assembly.13_8_Buss_F106_Utility_Mir
Assembly SS_5_1

Assembly. SS 5 1 MCC 5 1 3
Assembly S5 5 2

Paint.SS_4 2

Paint.SS_4_3

Paint.SS_4_4

Paint.SS_4_5

Press.55 2 1

Utility Maint_T_1_1

Utility Maint_T_1_2

Utility. Maint_T_1_4

Shift 1 (kWh)

2,001,795.52
2,242,540.10
240,301.34
1,859,912.03
1,587,832.92
085,028.81
438,037.74
46,418.00
448,235.11
451,833.97
360,188.52
500,472.28
424,902.86
149,187.47
345,869.36
723,852.52
554,136.12

Total (kWh)
2,001,795.52
2,242,540.10

240,301.34
1,859,912.03
1,587,832.92

085,028.81

438,037.74

46,418.00

448,235.11

451,833.97

360,188.52

500,472.28

424,902.86

149,187.47

345,860.36

723,852.52

554,136.12

9/1/2018 12:00:00 AM - 10/1/2018 12:00:00 AM (Server Local)
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Woodstock Facility — PME Reports

* Determine Utility
Costs — Chilled
Water, Compressed
Air for Efficiency and
Billing to Shops

Schneider

& Electric Chillers & Compressors

Data Warnings

Message Date Added
One or more gaps were detected in data used for this report. 10/1/2018 12:01:56 AM

Usage Summary
Real Energy (kWh)

RTWmED September 2018
Utility ACU_501_01 149.86 0
Utility ACU_501_02 322,61
Utility ACU_501_03 231.60
Utility ACU_501_04 231.94
Utility.CH_501_01A 20.37
Utility.CH_501_01B 26.36
Utility.CH_501_02A, 47 .34
Utility.CH_501_02B 99.05
Utility.CH_501_03A 60.35
Utility.CH_501_03B 30.99
Utility.CH_501_04A 7413
Utility.CH_501_04B 64.07
Utility. CH_501_05A 126.81
Utility. CH_501_05B 127.88

Total 1.613.85
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Woodstock Facility — PME Reports

Schneider ¢

0 Electric Chillers & Compressors

Relative Usage Column Chart

* Check Equipment o

350.00

Utilization

150.00

100.00

50.00

September 2018

Utility ACU_501_01 W Utility ACU_501_04 W Utility. CH_501_02A W Utility.CH_501_038  mm Utility.CH_501_05A
B Utility ACU_501_02 WM Utility CH_501_01A  mmm Utility. CH_501_02B W Utility.CH_501_04A Wl Utility.CH_501_058
W Utility ACU_501_03 il Utility.CH_501_01B Utility. CH_501_03A [l Utility.CH_501_04B




TOYOTA
Woodstock Facility — PME Reports

Schneider

a Electric Chillers & Gompressors

Interval Usage Data

PY . Period : September 2018 Utility.ACU_501_01 Utility.ACU_501_02 Utility.ACU_501_03 Utility.ACU_501_04 Utility.CH_501_01A
a Sy O e a I y " 219 0.00 16.21 0.00 0.00

-

2 0.00 0.00 16.07 0.00 0.00
. . 3 0.00 0.00 16.17 0.00 0.00
/1 20.57 0.00 17.33 1.68 3.79
H IStO ry D eta I I S 6 11.45 0.00 9.54 0.00 0.00
(] 30.76 0.00 25.07 3.22 0.00
7 21.33 0.00 17.26 0.41 0.00
B 9.84 0.00 16.50 0.00 0.00
] 0.00 0.00 16.12 0.00 0.00
10 0.00 17.99 16.95 0.00 0.00
11 0.00 21.60 17.40 0.00 0.00
12 0.00 2136 17.24 0.00 0.00
13 0.00 2140 17.63 0.59 0.00
14 114 20.55 9.79 7.56 0.00
15 0.00 10.33 0.00 13.29 0.00
"6 0.00 0.00 0.00 15.63 0.00
7 1.34 20.36 0.00 13.58 3.81
"8 2.39 22.20 0.00 14.58 3.13
19 1.94 2237 2.26 12.57 0.77
20 3.85 2230 0.07 13.73 0.00
21 9.21 2164 0.00 8.67 8.86
22 0.00 6.76 0.00 11.98 0.00
23 0.00 0.00 0.00 15.24 0.00
24 1.13 18.41 0.00 16.36 0.00
25 2.39 21.89 0.00 15.09 0.00
26 20.44 2.23 0.00 15.04 0.00
21 9.09 13.29 0.00 14.70 0.00
28 0.80 22.47 0.00 14.26 0.00
29 0.00 12.75 0.00 10.48 0.00
30 0.00 2.70 0.00 13.27 0.00

Period Totals 149.86 322 61 231.60 231.94 20.37



TOYOTA

Woodstock Facility — Other Utilities

* Used Modbus device importer to bring non-power device data
into PME

* Challenge is to gather data from the Building Management
System (BMS) BACnet and Rockwell Protocols and present the
data in Modbus TCP to the PME
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* Developed a gateway
to exchange data
between systems

* AB Ethernet I/P
from PLCs with
flow meters

* Modbus
to / from
PME

* BAChet
to / from
JCI BMS
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Woodstock Facility — Other Utilities

 Compressed Air Data

in PME

B3 nttp://v2dionpw

/Web/#Diagrams

L~c || [ Power Monitoring Expert | |

<} supervisor

CA Flow : 2,521 cum/hr

CA Flow : 2,036 cum/hr

CA Flow : 1,896 cum/hr

CA Flow : 196 cu.m/hr

CA Flow : 7,333 cum/hr

CA Flow - 13,983 cum/hr

MTD : 247,530 cu.m

MTD : 151,552 cum

D : 163,599 cu.m

MTD : 42,213 cum

MTD : 835,561 cum

MTD : 1,442,400 cu.m

Temperature - 25.8 degC

Temperature - 22 .4 degC

Temperature : 26.4 degC

Temperature - 22.4 degC

Temperature : 0.0 degC

Temperature - 0.0 degC

Pressure : 1.1 psi

Pressure : 2.1 psi

Pressure : 3.1 psi

Pressure : 4.1 psi

Pressure : 5.1 psi

Pressure : 6.1 psi

Plastics CA

Assy CA

Weld CA

Press CA

Paint CA
Calculated Paint CA Flow m3/hr

CA paint flow : 7,355

UB CA

84 Power Monitoring Expert 108 154 46387 437520 N —
DASHBOARDS [MBlLelz
Compressed Air Flowmeters
I PLASTICS SHOP 11 ASSEMBLY SHOP ] [ WELD SHOP ] [ PRESS SHOP PAINT SHOP ] [ UTILITY BUILDING ]
COMPRESSED AIR FM 40001 COMPRESSED AIR FM 30001  COMPRESSED AIR FM 15001  COMPRESSED AIR FM 100-01 COMPRESSED AIR COMPRESSED AIR
CALCULATED PRODUCED

Logout | Settings

Help

=8 TABLES TRENDS ALARMS REPORTS



TOYOTA

Woodstock Facility — Next Steps

* Upgrade to PME 2020 this fall
e Add Natural Gas and Steam Meter data to PME this fall

* Replace the incoming power meter with a new ION 9000
power meter
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Woodstock Facility — Future Projects

 Gather Power Data From Our 2 Wireless LED Lighting
Control Systems

* Consolidate the Steam and Chilled Water Systems onto
PME
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Woodstock Facility — Future Projects

LED Lighting

 Gather power data from
each enlighted enabled LED
fixture

i

Wireless LED
Fixtures

 Peak Shaving mode capable

Energy Manager

(BACnet) To / From PME

BACnet — Modbus Gateway
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Woodstock
Facility

Questions ?

2019 RAV4



