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1910 — Electricity brought to London

1993 — Water, Parks and Recreation transferred to the
City

2000 — London Hydro incorporated under Ontario
Business Corporation Act
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London Hydro operates in a
regulated environment

 Distribution System Code as per the Ontario Energy

Board

» Ontario Regulation 22/04 — “Electrical Distribution Safety”

 The Green Energy Act




London Hydro’s role in the
supply chain

Owned by
London
Hydro




London Hydro has significant
experience and knowledge

/th largest out of 80 Ontario utilities

280 employees (14 licensed Engineers)
148,000 customers

Record peak demand of 717 MW (in 2011)
1,365 km of overhead line circuitry

1,480 km of underground cable circuitry
39 substations

15,200 distribution transformers

29,000 distribution poles

125 automated switches

London
Hydro



Asset Management

* |tems Considered:
— Age and Life Expectancy
— Plant Condition
— Inspection Plan
— Risk Assessment

— Maintenance/Refurbishment and Replacement
Programs

London
Hydro
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will likely need to be replaced

Approximately 11,400 poles
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Asset Management

~ Condition of Asset

Poor
10%

Fair Good
33% 57%
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Asset Management

Regular Field Inspections and Audits

ENTER NEW OVERHEAD AUDIT Audics: [TIIETX] . Corrective Action Priority
Grid#: Location: ["“U'ge“‘ 9Tk el

——Poles — Supports —Pins and Insulators
Condition of Pole Crossarms Broken Broken Pins Wasder
Broken Rotten Loose Sunk
Cracked Cracked Unattached
Excessive Surface Wear Guy Guard Missing
Needs to be Straightened Strain Insulators Broken
Grading Change Mashouts
Insect Damage

— Hardware and Attachments — Transformers/Terminal Poles/Protective Devices ——— r Conductors and Cables —

Broken Switch Device#: -I Inadequate Sags

Arrestor Damaged
: Cie Transtormer Mounted Low Conductor Clearance
Primany Lead Needs Repair on Hangers
; : ; i Broken/Frayed Conductors
Defective Bushings Leaking Oil [E : :
Exposed Ground Rod Fust E Fi e e
P Tree Trimming Required

- Nomenclature Missin Neutral and Ground
Ground Wires Broken : ) B e =
Nomenclature Needs Replacing

around wire guards Removed/broken Control cabinet damaged

Cable Guard Missing or Broken @ E

[~ Conclusions
Requires Closer Inspection [ All OK Inspected By: _| Sofents A Closa
scnonlCarmens J oo N
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Guys

HE

Insulators
Primary Braken
Secondary Broken

Brace Irons Bent
Missing
Broken

EEE

Loose or Missing Hardware
Insulators Unattached from Pins
Conductor unattached from Insulators
Insulators Flashed Ower

Tie Wires Unraveled

ol sl el sl
Sl sl sl el
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Asset Management

Risk Assessment

Service Interruption, In Customer Hours

18000 -
16000 A
14000 -
12000 -
10000 -
8000 -
6000 A
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2000 -

Broken Insulator Trends and Impact
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Reliability

Reliability involves:

« The analysis of outages (“‘no hydro”)

* Risk assessment

* Problem solving to prevent future occurrences

« Working with manufacturers to make designs more reliable
« Working with third party test facilities

London
Hydro



Outage Frequency Performance
SAIFI
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Equipment Related Outages - 2010

Customer Hours

Hydro ;
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Silicone Injection
of Cables




Reliability

Root Cause Analysis

London
Hydro
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System Planning

Hydro One Network Inc. — ==

Transformer Stations: S éf?"g
e | 5% ég :

— Buchanan EHHHRE
— Clarke
— Highbury

— Nelson

— Talbot

— Wonderland
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Long Term Projected Load Growth

System Planning

-= Actual Load - MW
Linear Regression
Load
Hi - Forecast

—* Avg - Forecast

—-»— | o - Forecast
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System Planning

Spatial Area Forecasts to
determine areas requiring
additional capacity

Build Dates

m— 2006
— 2007
—==32005
— 2009

C Clarke TS

T Tamot s
H Highbury TS
B Buchannan TS

W Wonderland TS
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Engineering Design

M LINEAR DIMENSIONS $SHOWN IN MILLIMETRES 19 103
LOWEST CONDUCTOR, ONLY MAR 2007
e INDICATED FOFR. CLEARANCES
Construction T e
TG SUIT GT5H)
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_—n/"— -
= REFER TO CHART & ADD
FUSE 10 SULT
B350
3(30011)1\! 1250mm B4
MIN..
? (E5D)
- REFER TO CHART
ez B
84260
B . TRANSFORMER SIZE TO SUIT
—_— -
jz‘ *;f(?oﬁg,{;%“} 16KV/27 6K V] BK.V/13 8KV
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Operation and Maintenance

Physical Obstacles
Subsurface unknowns

London
Hydro
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Operation and Maintenance

Difficult locations

London
Hydro
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912011 Enginaoring Projects Capital Schedule

Infrastructure Projects
Substation Rebulids
1Al Supply U Ll
11A2 T1.L Switch Replacemants
11A3 Sub 92 Rebuild
11A4 Sub 97 Conversion Phase 2

11A5 Sub 49 Animal Contact Protection
11A6 Substation Transformer Temperature Monitoring
11A7 Sub 23 Reclosing Relay Replacement

Subdvisions
1181 Silicone Injection of Underground
1182 Park Subdivi: Rebul
1183 Rep of Air
1184 Fully Depreciated and Leaking Transformer Replacement
185 S Peadestal
1186 Vault Transtormer Replacements
1187 of gl Backup Supply
188 of Fault on F
Main Feeders

11C1 Ridout St 13.8kV Voltage Conversion
11C2 26M43 Feader Construction Phase 1
11C3 4M15 Feeder Extension
11C4 Crumiin Rd Feeder Upgrade and 8.32kV Voltage Conversion
11C5 Sub 26 and 46, 13.8kV Voltage Conversion
Network
11F1 of T
11F2 Replacement of Primary and Secondary Cables
11F3 Eliminate East End Network-Adelaide St. Area
11F4 Network PILC Replacement
11F 8 Network 208 Voltage Risers
11F6 Manhote Cable Rebulids
Overhead Lines
11G1 Repl of Fully Depreciated Poles
11G2 Rey of Poles to Pole Fires
1163 of Fully D On Areas
11G4 13M15 O
11G5 26M53 Overhead Reliability Enh
11G6 R | and ol 0 Plant
System Automation
11H1 Recioser installations.
11H2 Temp Monitoring Davis
11H3 RTU Replacement Program
11H4 SCADA E
11HS Migration to Digital Radios

City & Developer Works

City Works Projects
1101 City of London (Road authority) Relocations
Developer Works Projects
11E1 Devel Driven Distribution Circuits E. i and

11E2 S y Service Upgr

11E3 New Single Family el D
11E4 New Multi-Housing Underground Distribution
11ES New C. 1 S

"o
110
no
110
110
110
10

18

132
"2
12z
132
132

250
250
250
250

Replace aging Infrastruciure

Bazed on OE8 Audits

Deprocioted Plom & Equipment
Emengency & Flarned

Extemal Party Related

Various Locations

Projects City Drivers

Customer Driven
Dewsloper Driven
Dewoloper Drven
Developer Drven

|

Mon 103111

Mon 17211
Mon 27111
Mon 2/711
Maon 27011
Maon 2711
Mon 620011
Mon 207111
Mon 820¢11
Mos 130011
Mon 124111
Moa 1724111
Mon 52111
Mon 37711
Mon 1724511
Mon 28011
Mon 411714
Mon 4411
Mon 2718
Mon 3281
Mon 4M)1 1
Man 2601 1
Mon &1t
Maon 38Nt
Man 53011
Mon 17311
Mon 371
Mon 13011
Man 22111
Mon 530/11
Mon 88/
Moan 46411
Mon V10511
Men 328711
Thu 3t
Mon 11711
Fa I
Mon 1110411
Fraior
Fr 42111
Ths W11
Tue 111714
Moo W51
Mon V17011
Franni
Maon 14011
Men 1110011
Man 1110011
Mon 1110711
Man 11011
Ason 1110¢11
Mon 1710611
Non 110711
Mon 110611

Fisleh
Fri 1230011
Fri 121811
Mon 117111
Fri62arm
Tue 7712010
The 10v13i11
Fn 7@
Man 31411
Mon 11/7i11
Wed 10¥12/11
Fri 129011
Fri 12211
Fatam
Tue 101811
Fn 1ozan
Wed S(11/11
Mon 824011
Fo 62711
Fr2nam
Fri 1018011
Fn @241
Fri 111
Fri 1orzeny
Frnazm
FrifiSin
Fri 12116111
Frinvnm
Fri12116m
Tue 711001
Fri 117250 1
Fniovzans
Man 117
Fri 120011
Frg2i11
Fri 1001411
Friizom
Thu B1&1 1
Fr201@11
Thu 1711
Fri12mi1
Wed 127111
Mon 1142841
Fe 1028/11
Fn 12
Thu 13
Fri 12730041
Fri 1211611
Fri12nem
Fri 12/30011
Fri 12190011
Fri 12/3011
Fri 125011
Fri 1203011
Fna2man

Engineering & Operations 2011 Gross Capital Budget

 CAP Budgat
$19,091,000
§13,987,000

$935,000
$85,000
$125.000
$850.000
$25.000
$15.000
$10.000
$25.000
$4,245,000
$2,670.000
$330,000
5400,000
5450,000
$25,000
$250,000
5110,000
$10,000
2,190,000
$350,000
$300,000
$440,000
$860,000
$240,000
$2,555,000
$1.320.000
$350.000|
$465.000
$200,000
570.000
$150.000
$3,507,000
$300,000
$500.000
52,457,000
$160,000
$110,000
$30,000
$465,000
§320,000
$10,000
$50,000
$20,000
565,000
56,004,000
$500,000
$500,000
$5,504,000
$830,000 |
$324,000
$1.600.000 |
$650.000
$2,100.000
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Downtown Network
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Downtown Network




Downtown Network

Network Sysieim Facis

20 MW the peak load
1 1 @@ the number of customers served

+ the number of people whose
5 jobs depend on the network
being up and running

London
Hydro




Operational Emergencies

At approximately 3:00 a.m. October
31, 2007 a twelve inch water main
broke at the intersection of
Dundas and Wellington

6:10 a.m. Sinkhole emerges



Operational Emergencies

« All 5 Feeders Supplying
Downtown affected

« 225 tons of sand, asphalt & debris
removed from site

London
Hydro
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Operational Emergencies

1 km of rebar

40 Cubic Meters of
Concrete

2 km of duct
200 m of Duct Bank

2.7 km of Secondary
cables, 250 Connections

London
Hydro
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Operational Emergencies

* 0.5 km of Primary
Cable

20 Primary Lead
Splices

« 8 hours per splice

4 completed in 1 day

« 250 switching
operations

e 21 continuous days of
work




Broken Pole — Wires Intact

Pole hit by
Drunk
Driver




Broken Pole/Wires Down

e —

wind
Damage

Electrical
And
Physical

Hazard
.~ :
~
/
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Operational Emergencies
amage on St. James St., London — 1976




Renewable Generation in London

« Under Net Metering:
— 5 customers generating up to 20 kW solar power

« Under microFIT:
— Approx. 125 customers (residential and commercial) up to 1,000 kW
— QOver 70 applications approved for approx. 600 kW more solar power
— Over 800 applications submitted to OPA in London in total

London
Hydro



Renewable Generation in London

Bio-Gas
Storm Fisher Bio-Gas plant 2.8 MW (SOP-FIT)
- Commercial Operation Day in Sept. 2010

Solar PV

11 FIT solar generators connected for a total of 1.6 MW
- 16 additional connections pending capacity allocation

Water

Fanshawe Dam generating up to 610 kW .
- retall embedded generator (“grandfathered”)




Renewable generation in Ontario

IESO tracks the renewable generation
projects connected to transmission systems

(>50 kV):

1,100 MW wind power connected
* 6,700 MW hydro power connected
* No solar power connected

London
Hydro




Solar related opportunities

Non-rooftop > 100 kW only on
Class 3 Lands or higher,
according to the Ministry of
Agriculture

Scarce areas within C of L where
such projects could develop

Agricultural land in Ontario to be
used solely for its purpose

Real estate availability for ground-
mounted solar panels

10 acres 2 1 MW

City of London
-SOIL CLASSES 3, 4, and 5 -
—

Hl class 5
] Rural Sstmement Areas (35 described by the Omclal Fian

=) uroan Growtn Boundary



Wind related opportunities

No wind power generation applicants in London
OPA encourages wind power generation

Not reliable for peak shaving

Great for added renewable energy in Ontario

SN




Questions?




