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Halton Hills Hydro Inc:

•Local Distribution Company servicing the Town of Halton Hills 
(Georgetown, Acton, and surrounding rural areas).

– Head office is in Acton, Ontario.

•Employs approximately 45 full time staff.

•21,000 customers of which 18,000 are residential and 3,000 are 
commercial/ industrial.

•Total service area of approx. 280 sq. km., of which about 255 sq. 
km. are rural.

My Role (primary functions):
•Started with Halton Hills Hydro in March 2003

•Capital project design and budgeting
•Customer service design
•Power Quality monitoring & reporting (ION)

–Thermal Scanning (Level 1 Certification)
•Engineering & Construction Standards
•Mapping and System Modeling
•Distributed Generation Connection



Service Area Points of Supply

• Presently have 4 – 44kV Feeders:
– 3 feeders originate at Pleasant TS in 

Brampton.
– 1 feeder originates at Fergus TS in 

Fergus.
– These 4 feeders supply power to Acton, 

most of Georgetown and the rural areas.

• Presently have 3 – 27.6kV Feeders all 
originating from Halton TS in Milton.

– These 3 feeders supply power to the 
southern end of Georgetown and parts of 
the southern rural areas.

• At present, only the 3 – 44kV feeders 
from Pleasant TS are being monitored 
using ION Enterprise.

• Future plans to have all feeders 
monitored using ION Enterprise (within 
the next year).



Communications:
• ION Enterprise and SCADA communicates via 

Ethernet over Fibre backhaul to the pole top unit 
on Hwy 7 in Norval.

• The M23 and M28 meters are directly connected 
to the fibre in this pole top via a switch.

• An MDS radio (IP radio, unlicensed 900 MHz, 
spread spectrum) is also connected to this 
switch.

– The radio communicates to an access point 
located at Norval Substation which acts as a 
repeater.

– From Norval Substation, the radio link connects to 
the pole top yagi-uda antenna on Winston 
Churchill Blvd. where the M25 meter is located. 
Data from the M25 meter is sent over the radio/ 
repeater network back to the MDS radio at 
Highway 7 and sent via fibre backhaul to the 
office.

• Ion Enterprise is using the ION protocol over 
Ethernet, SCADA is using the DNP3.0 protocol 
over Ethernet

• To sum up, the M23 and M28 communicate with 
ION Enterprise via Ethernet directly over fiber. 
The M25 is the only meter that uses the radios 
and fibre for backhaul.



Implementation:

• Installation and connections were made in 
June/ July 2003.

• Lindsey VT/ CT combination insulators (green) 
were used to obtain voltage and currents for 
the ION 8500 meters.

• Lighting arresters (red) installed on both sides 
of VT/ CT’s to protect them.

• Shortly after meters were setup in ION 
Management Console and connection 
achieved.

• Vista set-up followed:
– Initial training on ION Enterprise was done by 

Langford and Associates (July 2003).
– Set-up basic Vista network diagram with a few 

parameters displayed (voltage, current, kW, 
kVA).

– Later expansion of network diagram to display 
additional parameters, data logging, how the 
information was displayed, graphics, a totaling 
kW and kVA (Later Summer 2003).

• ION Enterprise was set-up on a dedicated 
stand alone tower (network connected).

– Presently only ION and DESS run on this 
computer.

Pole Framing (Lindsey VT/ CT) & Lighting Arresters



Pictures

Primary Metering Point
Highway 7 (Norval, Ontario)
• Two (2) ION 8500 meters are located inside locked NEMA 

weatherproof enclosure mounted on utility pole. Ladder required to 
access meter.

• Lindsey VT/ CT combination insulators are used to obtain voltage
and current for meters.

• Lighting Arresters are installed to protect Lindsey units.

• Yagi-Uda antenna installed above meter cabinet to receive signal 
from Norval Substation repeater.

• Signal sent to IP switch and sent back to hydro office via fibre
network.



Pictures

Primary Metering Point
Winston Churchill Blvd. (Norval, Ontario)
• One (1) ION 8500 meter located inside locked NEMA weatherproof 

enclosure mounted on utility pole. Ladder required to access meter.
• Lindsey VT/ CT combination insulators are used to obtain voltage

and current for meter.
• Lighting Arresters are installed to protect Lindsey units.

• Meter data sent to Norval Substation via wireless 900MHz network, 
then sent back to Norval metering point as shown previously.



ION Set-up:

• Used to test initial communications and 
set-up (2003).

• Typically use ION Set-up to check 
connection to meters when Vista is not 
showing active connection.

• Used to test TCP/ IP connection when 
we switched to Cisco firewall (2007).

• Used for testing communications set-up 
of new meter connections with HHH’s 
MSP.

• Used to test dial-in connection to meter 
at customer site. Typically a slower 
connection time that Ethernet. 

– Once connected, not much difference in 
retrieving data (Vista).



Management Console and Back-up:
• Currently we have 4 ION 8500 meters 

set-up in ION Enterprise.

• Three meters are connected through the 
Cisco firewall and TCP/ IP addresses 
are assigned to each meter.

– Connection made using Ethernet 
protocols.

• Remote connection via phone line to 1 
meter at customer site.

• One meter licence presently used for 
testing connections.

– Tested communications set-up with 
HHH’s MSP for new ION meters 
monitoring HHH feeders from 
Halton TS (Not yet connected into 
ION Enterprise)

• Perform full weekly backup’s and daily 
incremental backups.

– Store backup on server and offsite.

• Perform quarterly archiving of data.



Vista Set-up:
• Currently we have 4 ION 8500 meters 

set-up in ION Vista.
• Continuous live update of data.
• We monitor and record a variety of 

values:
– kW & kVA (individual and summation)
– Feeder current
– Line-to-Line voltage (44kV nominal)
– Power factor
– Frequency

• Values displayed on Vista network 
diagram are set-up using ION Designer 
and Arithmetic Modules.

• Have remote connection via phone line 
to 1 ION 8500 meter at customer site.

Future Goals:
• Plan to set-up another 4 ION meters on 

Vista within the next year:
– 3 – 27.6kV
– 1 – 44kV 



Vista Set-up (continued):
• Record feeder data at 15 minute 

intervals:
– Helps to verify 44kV consumption 

billing from Hydro One (rectify 
double billing when utility feeders 
are paralleled).

– Trend demand patterns over days, 
weeks, months.

– Check voltage and current patterns 
during peak periods.

– Good aid for system load modeling. 
Can use peak kW demand or 
current to analyze system 
capabilities during peak periods (ie: 
what happens if a new load is 
added? Low voltage?).

Main Meter Screen from Network Diagram (above)

Data Trending Window (above)



Data Trending:
• Graphing load trends allows us to see past load growth and assists in 

forecasting future load growth.

• Record feeder data at 15 minute intervals:
– Allows us to create custom reports on feeder loading, load cycles 

and voltage.
– Very useful for distribution system modeling:

• Having a load trend allows the user to scale modeling 
software to match feeder load and achieve a more accurate 
analysis of current distribution system characteristics and 
plan for future load.

Data Trending

44kV Feeder - 42M28 (Pleaseanet TS) - Loading 
Oct. 4/08 to Oct. 10/08

0

5000

10000

15000

20000

25000

04
/1

0/
20

08
@

12
:0

0:
00

.0

04
/1

0/
20

08
@

07
:3

0:
00

.0

04
/1

0/
20

08
@

03
:0

0:
00

.0

04
/1

0/
20

08
@

10
:3

0:
00

.0

05
/1

0/
20

08
@

06
:0

0:
00

.0

05
/1

0/
20

08
@

01
:3

0:
00

.0

05
/1

0/
20

08
@

09
:0

0:
00

.0

06
/1

0/
20

08
@

04
:3

0:
00

.0

06
/1

0/
20

08
@

12
:0

0:
00

.0

06
/1

0/
20

08
@

07
:3

0:
00

.0

07
/1

0/
20

08
@

03
:0

0:
00

.0

07
/1

0/
20

08
@

10
:3

0:
00

.0

07
/1

0/
20

08
@

06
:0

0:
00

.0

08
/1

0/
20

08
@

01
:3

0:
00

.0

08
/1

0/
20

08
@

09
:0

0:
00

.0

08
/1

0/
20

08
@

04
:3

0:
00

.0

09
/1

0/
20

08
@

12
:0

0:
00

.0

09
/1

0/
20

08
@

07
:3

0:
00

.0

09
/1

0/
20

08
@

03
:0

0:
00

.0

09
/1

0/
20

08
@

10
:3

0:
00

.0

10
/1

0/
20

08
@

06
:0

0:
00

.0

Time (days/ hrs)

kW
 &

 k
VA

M28 kW

kVA Total



Vista Power Quality Set-up:
• Primary use of ION Vista is Power Quality.
• In addition to previous slides we monitor:

– Sag/ Swell
• Based on “CSA C235-83 Preferred Voltage 

Levels for AC Systems, 0 to 50,000 V” .
– Transients
– Harmonics
– Power availability (%)
– Number of Nines

• Values are typically recorded in an Excel 
spreadsheet and reset monthly.

• Sag/ Swell thresholds were adjusted in the 
Sag/ Swell module (via ION Designer) for 
each meter.

– Percentage values were adjusted from factory 
defaults to CSA C235-83 limits.

• Typically check global event log viewer 
weekday mornings.

• Weekly review of voltage event waveforms 
(unless SCADA alarms are triggered).

Power Quality Screen



Power Quality:

• As mention, primary use of ION Vista is Power 
Quality.

• Install data logger at customer’s service 
entrance and record voltage & current.

– Capture voltage/ current events.

• Compare those events to feeder events.
• Look for correlation.

• Assists in determining if events at a 
customer’s premises are feeder related or 
internal.

– Case at left, event recorded by data 
logger in top window was also recorded 
by ION 8500 meter at boundary point.

– Believe that feeder event caused 
transient seen at customer’s service 
entrance.

– Time stamps help to verify.

• 256 samples per cycle rate of ION 8500 
captures very fast transients, down to quarter 
cycle and less in my experience.

– Excellent when comparing to data 
loggers with same capture capabilities.

• Key item is to make sure data logger and PML 
clocks are set to the same time.

– Verify before each installation of a data 
logger.

Sinusoidal waveform with transient, data logger above, ION meter below.



Power Quality:
• Voltage sag recorded at customer’s 

service entrance also recorded by 
ION 8500 meter.

• Produce reports for customers that 
address:

– where problems are occurring
– what the cause of the problem is (if 

external)
– provide feed back as to utility related 

events (ex. % of corresponding 
events)

– possible utility/ customer work that 
can help eliminate problem

• Sinusoidal waveform with sag, data logger at left, 
ION meter below.



ION Reporter:
• Typically used to access historical data from customer site 

meter.
• Microsoft Excel format allows easy access to and navigation 

of data 
• Setup ION Reporter to pull data form the required log and 

add filters (ie: log) to pull data from database.
– Use date range to pull data for specific periods.

• Each report is time stamped.
• Can be used to compare to on-site data loggers as 

discussed previously.



ION Reporter:
• Waveforms displayed using 

Reporter.

• Time stamped logs make it easy to 
follow a sequence of events.

• Use this format of display to present 
waveforms for customers and 
management.

– Typically related to power quality 
issues.

– Sometimes general interest of 
number of similar events occurring 
in a specified period (ie: how many 
voltage sags occurred?).



August 14, 2003 - Blackout



Thank you for your time!

Questions?

Christopher Hale, C.E.T.
Senior Engineering Technologist

Halton Hills Hydro Inc.
43 Alice Street
Acton, Ontario

L7J 2A9
(519) 853-3700 Ext.222
(905) 453-2222 Ext. 222

www.haltonhillshydro.com


