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INTRODUCTION 

From the Chairman 
of the Board 

The year 2013 was one of great progress . .Much of the 
planning and preparation made by the IESO over recent 
years came into effect at precisely the right moment. 

This year's annual report gives readers 
an overvievv of the sector, where we can 
look back to see how far we've come, and 
look forward to the coming year and 
beyond to the goals that lie ahead. \Ve 
can zero in on the issues that matter the 
most and - in this new magazine-style 
format--- examine tbem at length. 

\"v1lat I've tonnd most interesting over 
the past year is the discussion of new 
opportunities and the choices we have to 
make to shape a more competitive and 
efficient electricity system. 

For 20Jil,, the IESO will continue to 
update its business, operating proee­
dun:s and tools to provide the flexibility 
needed to adapt to the ongoing changes 
to Ontario's power system. 

Achieving success will be challenging and 
complex, and not without risk. While new 
technologies can give us more options 
and benefits, they can also create uncer­
tainties and unintended consequences. 

The way to manage this complexity is, of 
course, through a commitment to work­
ing with our stakeholders in a visible and 
collaborative way. Transparency is cen­
tral to effective stakeholder engagement. 

The TESO promotes transparency in 
the seetor by providing clear and con­
sistent information, whether through 
this report, our stakeholder engagement 
initiatives or our nevv website. These 
initiatives stress robust information and 
provide context f(x this information to 
help enable sound deeision-making. 

2 INDEPENDENT ELECTRICITY SYSTEM OPERf\TOR 

This culture of eonsultation and 
collaboration starts at the top. The Board 
of Directors and senior management 
value healthy discussion and the sharing 
of opinions among each other and stake­
holders. It helps drive better decision­
making for the organization and the 
industry, and provide the best value tor 
the ratepayers of Ontario. ~ 

Tim O'Neill 

Chairman of the Board 
Independent Electricity 
System Operator 
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INTRODUCTION 

Taking Stock: The IESO and 
Ontario's Changing Grid 

Ontario's electricity sector is at a pivotal point. 

The supply shortages the province experienced a decade ago 
have been addressed through the addition of approximately 
12,000 MW of new and refurbished supply. The addition of 
more than 1,700 MW of variable generation to the grid was 
anticipated and addressed through numerous operational 
innovations, including new dispatch capability, a new online 
limit derivation tool and energy modelling software. 

At the same time, demand growth for 
electricity is expected to remain relatively 
flat over the next few years, with reduced 
expectations over the longer term. 

The increased uptake of variable genera­
tion sources, the changing character­
istics of the demand side of the market 
and the significant variability in system 
conditions over short periods of time all 
require increased flexibility in our power 
system. Our grid operations have indeed 
entered a new era. 

Flexibility is a key principle of the Long­
Term Energy Plan (LTEP) published in 
late 2013 - flexibility to meet the evolv­
ing changes in the demand torecast, and 
flexibility to address the variability of a 
power system heavily invested in wind 
and solar resources. 

Flexibility from both supply and demand 
resources will help keep the system 
reliable and improve the eff1eiency of 
the market while helping us meet an 
increasing array of challenges. 

Today's positive demand-supply outlook 
is expected to continue for the next few 
years, offering us a windovv of 
opportunity to lay the groundwork for 
meaningful developments that are 
needed to enhance the resiliency of the 
system and of our markets. 

Three speeific recommendations in the 
LTEP will help provide the needed 
flexibility: demand response, storage 
and capacity markets. 

The IESO has long been an advocate of 
demand response. \Ve believe there are 
opportunities for increased participation 
from the demand side in Ontario's 

4 INDEPENDENT ELECTRICITY SYSTEM OPERf\TOR 

electrieity market. By participating in 
this way, customers not only help meet 
system needs, they also help manage 
some of the cost pressures they face. 

The IESO is committed to exploring the 
significant potential for storage solutions 
in Ontario's electricity market. In 20H, 

we will have two new storage providers of 
regulation services. Consistent with the 
LTEP, we are also seeking another 35 M\V 
of storage projects for ancillary services 
and to gain experience with the operation 
of storage resources on the system. 

Capacity markets elsewhere have shown 
that they can provide flexibility in the 
short and medium term .. A capacity 
market with annual auctions for 
resources to compete to meet short- and 
medium-term needs could complement 
long-term planning and procurement, 
giving us greater flexibility to adjust to 
changing system needs without making 
unnecessary long-term commitments 
that could prove costly to consumers. 

Given the positive experiences ofneigh­
bouringjnrisdietions, the IESO believes 
it is worth exploring opportunities to 
develop an Ontario capacity market 
mechanism that fits within the provincial 
market construct. 
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"While the LTEP sets out important roles 
and responsibilities for the IESO and 
other agencies, there is more ehange 011 

the horizon. 

Shortly after becoming President and 
CEO of the IESO in 2013, I was asked to 
chair the Ontario Smart Grid Forum, a 
body whose work the TESO has support­
ed and led for approximately six years. 

Over the course of discussions at the 
Forum, vve now recognize that what we 
call smart grid could in fact challenge 
the fundamental role of every segment 
oft he eleetridty value ehain --- from bulk 
generation and transmission to distribu­
tion and ultimately, consumption. 

There are many drivers contributing to 
this ebange: solar power is eheaper tban 
ever, a role for storage is emerging, and 
microgrids are beeoming increasingly 
attractive complements to the more 
traditional service arrangements. 

In 20H, the IESO will expand its dia­
logue with utilities and other potential 
new entrants to the smart grid spaee. 
TcJgetber, we need to better identify and 
assess technology-driven developments 
like distributed optimization, transaetive 
energy and otber such innovations. 

Tbe IESO will celebrate its 15-year 
anniversary in 2014. For a deeade and a 
balJ, our employees have carried on the 
proud tradition of our predecessors while 
adapting to a changing electricity sector 
witb differing customer needs. 

It is clear that Ontario's eleetrieity see­
tor is in the midst of significant change. 
At the IESO, we see these developments 
as positive new opportunities --- and we 
are determined to do our part to capture 
these benefits for Ontario. ~ 

Bruce Campbell 
President and Chief Executive Officer 
Independent Electricity System Operator 

JIM VERT 

When Jim Vert makes a real-time 
decision about Ontario's bulk 
electricity grid, no one can overrule 
him -not even the President of 
the IESO. 

Vert and his teliow controi roorn 
superintendents have ultimate 
control over the system •,vhiie they're 
on shift, authority that's needed to 
rnake scores of criticai decisions 
aimed at keeping the lights on safely. 

The role requires a calm demeanour, 
sound judgement, a rigorous work. 
ethic and extensive knowledge ot 
Ontario's power systern. Vert has 23 
years' experience in the control roorr:. 

Even so, his training never stops, 
with approxi mateiy 15 forrnal 
sessions per year in addition to daily 
briefings on systern conditions and 
operator actions. This train! ng is 
i rnportant for Vert and his col-­
leagues, given that their real--tirne 
decisions are cHen rr:ade With 
iimited inforrnation. 

"VIe usually don't know exactly what 
happened or why until days after the 
fact" he says. 

Vert is not daunted by the fact that 
he has the tina I word while on shift 

"You sort of get used to it," he says, 
adding, ''I don't make deciSions in 
!solation. I get feedback frorn many 
different sources as issues evolve. 
It's a real tearn effort We do well 
when we're working together." 

OAI\I 
ALEXANORU 

The variety in Dan Alexandru's 
workload is both one of his biggest 
challenges and one of the things he 
likes best. 

Alexandru is a settlement 
coordinator for the IESO's Meter 
Data Management group. 

' ,'RUSSEL 
MASCARENHAS 

Russel Mascarenhas is using his 
co-op placement at the I ESO to 
apply classroom teachings in 
optimization to real-world problems. 

Mascarenhas. an industria! 
engineering student at the University 
of Toronto, works as a junior market 
analyst for the Market Assessrnent 
and Cornpliance Division. There, he 
processes computerized si rn wlations 
of various market conditions to help 
his team assess the various impacts 
of rnarket participant conduct 

The experience is paying off. 

"in school you are assigned a 
project, you do it once and that's 
it,~~ he says. J·Here ifs rnore of a 
process. You get to go back and 
forth until you find a sol uti on that 
meets everyone~s needs.'' 

Mascarenhas is one of approximately 
25 co-op students at the I ESO at any 
given time. Most of thern perform 
four-rnonth placements. 

The students are drawn from a 
variety of programs such as finance, 
engineering and computer science 
frorn numerous Ontario coileges 
and universities. 

"The program benefits both the 
students and the I ESO," says 
Fran~;ois Dekytspotter, Manager of 
Hurnan Resources at the IESO. 
"Co-op students bring a lot of 
enthusiasm and fresh thinking to their 
roles. As a result, vve've seen their 
contributions grow over the years." 

Each day, his tearn collects and 
validates data from more than 
4,000 wholesale rneters and rr:akes 
sure it's ready for settlement 

Aiexandru also troubleshoots issues 
market participants may have with 
their data. 

"I enjoy the fact that we don't know 
what torr:orrow is go! ng to bring, but 
one of the challenges is that I have 
to handle unexpected changes to our 
workload,'' he says. "i help with 
some of the more corn plex issues, 
so I can get pulied aside to assist 
various colleagues at any tirne." 
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late-summer heat 
wave that began on 
September 10, 2013 

was a welcome surprise to many Ontarians. Patios 
across the province were bustling with business that 
day, as people enjoyed the last rays of summer before 
fall. In the provincial capital, temperatures reached 
into the 30s, accompanied by high humidity and 
nearly doubling the nighttime high. 

In the IESO control room, operators were contending with what could 
become an increasingly common event- a one-day 10,000 megawatt 
(MvV) svving in demand. 

The event required operators to turn on a dime, shifting their focus from 
surplus management in the early morning to a potential shortage just 
hours later. Every available generating unit in the province was pressed 
into service. 

It wasn't that long ago that the operators of Ontario's bulk electricity 
system were able to rely on decades of tried and true methodologies to 
help guide them through challenges like the ones posed on that day in 
September. Extreme fluctuations in supply and demand were less frequent 
and largely predictable events in those days. Operators had time and years 
of historical data to rely on. 

In 201:3, however, the IESO's operating environment was marked by com­
plexity and constant change. There were many instances when the prov­
ince moved from surplus to potential shortages and back to surplus--- all 
within the same day. At another time, an overloaded circuit in a faraway 
jurisdiction in Virginia caused ripples that reached all the way into the 
I ESO control room. 

8 INDEPENDENT ELECTRICITY SYSTEM OPERf\TOR 

This dynamic environment is now con­
sidered the 'new normal' for the IESO 
and is redefining the organization's 
behaviour, challenging its assumptions 
and opening tbe door to new possibilities. 

Ontario's l~ew Electricity 
Landscape 

Numerous factors are reshaping the cur­
rent landscape. The IESO has dozens of 
nevv market participants, new technolo­
gies and, at times, extreme variations in 
both supply capability and demand. At 
the same time, Ontario's reconfigured 
asset base includes a coal fleet tbat is in 
the final stages of being phased out, new 
natural gas-fired resources, a full nuclear 
fleet and the addition oflarge amounts of 
renewable generation - changes that, all 
told, amount to lost flexibility tbat must 
be f(mnd in new places and in new ways. 

These changes, \Vhile transf(xmative, are 
not unexpected. The role of the IESO as 
system operator is to ensure reliability of 
supply through the market while keeping 
the grid in balance, regardless of external 
circumstances. That balancing process 
starts months- and years- in advance. 

Over the past few years, the IESO identi­
fied emerging pattern shifts and planned 
for their onset. Through a steady process 
of revision, redesign and addition, the 
organization revamped its real-time 
operating methods, tools and training 
programs to prepare for tbese changes. 
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From Study to Consultation 
to Implementation 

Many of these tools became operational 
at precisely tbe right moment. 

For example, security eonstraints that 
serve as speed limits for the flow of elec­
tricity throughout the province were 
modernized from rigid and eonservative 
calculations into more dynamic ones. 
vVith the Online Limit Derivation tool, 
the IESO novv bas the ability to calculate 
operating limits in close to real time, 
taking into account dynamic and con­
stantly shifting parameters. Tbe IESO 
can theref(xe allow much more power 
to flow through speciilc points on the 
grid, reducing congestion and increasing 
operational flexibility. 

This new tool took centre stage in July 
201;3, when a record rainfall in the 
Greater Toronto Area flooded two major 
high-voltage transf\1rmer stations. The 
transformer stations were taken out of 
service, ultimately leading to tbe loss of 
:3,800 MW of demand- the third-largest 
such interruption in Ontario's history, 
behind the province-wide blackouts of 
1965 and 200:3. 

In the past, restoration eff(xts would 
have relied on staff experience and 
partial simulations. The Online Limit 
Derivation tool changed that, allowing 
system limit experts to capture the full 
state of the power system and immedi­
ately begin studies using an exact model 
of the system. Less time was spent on 
modelling and more time on analysis of 
the power system. 

While the tool laid the groundwork f()r a 
speedier restoration process, the restora­
tion effort itself was a collaborative one. 

·lwOOI MW 

The transmitter and other affected local 
distribution companies worked diligently 
to effectively restore a11 :32 high-voltage 
circuits. Their work was widely praised, 
for good reason. 

Internally, the effectiveness of the Online 
Limit Derivation tool in a real-time 
contingency is now prompting the IESO 
to consider widening its application in 
emergency procedures. 

Another. more visible addition was the 
Renewable Integration Initiative (RII), 
which added a suite of enhancements 
designed for large amounts of new vari­
able generation resources. Thanks to 
strong collaboration with stakeholders 
and agency partners, the RII introduced 
three signifkant new features: forecasts, 
visibility and a new dispatch tool. 

Forecasts predict output from wind 
and solar facilities, using real-time 
information from hundreds of weather 
and other monitoring stations as well 
as output information from registered 
generators. This rolling projection has 
added critical information to the IESO's 
decision-making ability, giving 
operators substantially more confidence 
in their operation of grid-connected 
wind resources, with solar resources 
soon to be added. 

Visibility gives operators an instant 
glance at output from grid-connected 
and larger distribution-connected 
variable resources on the system. This 
knowledge will gain in importance, with 
an expected doubling of embedded 
variable generation resources in the next 
18 months. 

THE 1-\MOUI\IT OF COI-\L CiEI'JEfU\TINCi flESOLJqCES F<EMO\/f:'.D F!~OM 

THE CifliD 1!\12013, MI-\FlKII\ICj THE CLJL.MI!\1!'\TIOI'J OF 1-\I'J Of<DE!~L.Y t'\f\ID 

F?t.I..II-\BL.E PHt'\SE-OUT OF CO!'U.If\ISOUTHEF<I\1 0!\ITf\qiCJ. 

JOAI\II\IE 
HOSICK 

JoAnne Hosick, an engineer/ 
technical officer in the IESO's 
System Performance & Models 
group, is living proof that the 
transition from astronomy to power 
system engineering is not as 
far-fetched as one might think. 

Hosick supplemented her rnaster's 
degree in astronomy with a degree 
in power system engineering after 
working for a spell in the Hydro One 
control room. 

At the I ESO, she is part of a team 
that performs thousands of 
Si rrwlations to deterrrw1e potential 
limitations in the power system. The 
team then codes those limitations 
into mathematical equations. The 
equations are entered into real-tirne 
monitoring tools designed to set off 
alarms when the system approaches 
its limits. 

"The complexity of this work is 
extremely highr as is the responsi~ 

bility," says loan Agavri loai, 
manager of Hosick~s group. qAny 
error could have serious conse­
quences tor reliability.'· 

Surprisingly, Hosick. says her time 
studying celestial objects left her 
well prepared for her current role. 

"My work in astronomy was rnainly 
runr11ng sirnuiations of galaxy 
mergers, which use a lot of the 
same numerical methods we use 
at the IESO ... she says. "So the 
transition frorn astronomy rnade a 
lot of sense tor me." 
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ENERGY OUTPUT AND INSTALLED 
CAPACITY BY FUEL TYPE 2013 

Nuclear 91.1 TWh 12.947 MW 

36.1 7,939 

Gas/Oi! 17.1 9,920 

Wind 5.2 1.725 

Goal 3.2 306 

Other 1.3 124 

Aft,s ot December 31, 2013 

The new dispatch tool for all grid­
connected variable resources gives 
operators the ability to quickly adjust 
hundreds of megawatts of power to 
deal with rapidly changing system 
conditions. 

The dispatch tool has become 
indispensable in helping to manage 
surplus situations. It bas even been 
used to f\1llow demand as it fluctuates 
throughout the day. 

More importantly, it has helped the 
IESO meet its critical grid management 
responsibilities. Dispatch helped when 
an overloaded circuit in Virginia resulted 
in unexpected cuts to Ontario exports, 
resulting in a sudden surplus. Similarly, 
when a 500-kilovolt line in Southwestern 
Ontario was forced from service unex­
pectedly, operators dispatched both wind 
and nuclear resources to meet intercon­
nection responsibilities in re-preparing 
the grid. 

·without wind dispatch, large generating 
resources such as nuclear units would be 
sbut down more frequently, taking more 
generation offline than is needed to solve 
short-term surpluses, resulting in a com­
plicated and eostly process. 

Nevv energy modelling software that 
became operational in 201:3 vvill capture 
a broader spectrum of transmission con­
straints and charaeteristics of resources 
that allows for hourly evaluations of 
system adequacy, enhaneing the IESC>'s 
planning processes. 

Better, more eomprehensive informa­
tion is another key to understanding and 
adjusting to ehanges in Ontario's elee­
tricity infrastructure and supply mix. 
In this environment. enhaneed knowl­
edge translates into planning flexibility, 
whieh in turn creates grid resilieney. 

Tapping Unused Flexibiiity 

The IESO took another step forward in 
201;3 by entering into agreements and 
integrating emerging alternative tech­
nologies into Ontario's eleetricity regu­
lation market. Following a eompetitive 
procurement process, three proponents 
were seleeted to provide a total of 10 MvV 
from alternative sources of regulation, 
specifically from aggregated load, battery 
storage and flywheels. 

One ofthese proponents is working to 
harness pre-existing flexibility by allow­
ing eompanies with automated beating 
and eooling systems and other processes 
to offer that flexibility to the market. 
Those eompanies will respond to IESO 
signals by momentarily increasing or 
redueing their usage - without affecting 
their own processes. 

All of these changes, representing a rela­
tively small investment, are the produet 
of extensive consultation with sector part­
ners, including market participants, as 
well as the hard work of IESO staff. who 
have shown a great degree offlexibility in 
adapting to its new operational realities. 

System Performance 

The results of all these changes are nota­
ble, and play out every day in real time. 
Despite a high degree of complexity and 
ehange, Ontario's bulk electricity system 
performed well in 2013. 

A\/E!~ACiE NUMBEF< OFTOf~I'JADOf:'_S Dr\ITI-\F?IO CiET':i EVEflYYEAF?. 
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IN t'\I'JTICIPI-\T!ON OF TOF<I\IADOES 1'\r~D OTHE!~ EXTF<EME VVEATHE!~ 

E\/EI'JTS, I ESO OPEfU\TCmS F?t.POSTUF?f:'_ THE CiFl! D TO Ll MIT THE 

IMPACT 0!\1 EQUIPMENT 1'\ND qELIABIL!T'{ 

INDEPENDENT ELECTRICITY SYSTEM OPERf\TOR 

AUGUST 14~ 2003: 
THE DAY THE GRID 
WENT DOWN 

The province's electricity 

system has changed a lot 

since the blackout of 2003. 

Ten years on, it's more 

complex and diverse, with 

8,000 MW of nevv and 

4,100 MW of refurbished 

generation brought into 

service. The IESO also has 

a clearer picture of activity 

in neighbouring jurisdic­

tions. And the entire North 

American grid is novv held 

to higher, mandatory 

reliability requirements. 

Regulatory standards are 

more specific about the 

roles and responsibilities of 

system and transmission 

operators and are moni­

tored and enforced through 

sanctions. Despite these 

new measures, ask Chief 

Operating Officer Kim 

Warren if a major blackout 

like 2003 could ever 

happen again and he'll say: 

"It is much less likely, but 

we never say never." 
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Th,; IESO and its market participants 
were able to effectively manage the high 
degree of intraday fluctuations in sup­
ply and demand and address the chal­
lenges posed by extreme weather events. 
Demand response played an increasingly 
prominent role in helping to balance th,; 
system. providing a combined 1.200 MvV 

of demand reduction on the hottest days 
of the year. 

The province's interconnections con­
tinued to act as a large shock absorber, 
allowing interconnected jurisdietions 
experiencing tight supplies to import 
power, while allowing others in oversup­
ply to export. The province effectively 
exporkd elcetrieitythroughout 2013 and 
did not depend on imports to maintain 
reliability at any point during the year. 

A Subtle Shift 

Ontario has made gt"<:at strid,;s in its 
supply outlook by adding new renewable 
generation, natural gas infrastrueture 
and new transmission to the market. in 
addition to increased demand response 
and new technologies such as storage. 
However, it has also lost considerable 
amounts of flexible generation. A full 
3,000 M\V of coal generation was retired 
in 2013 alone. 

Both th,; addition and elimination 
of resources were done in an orderly, 
controlled process, with no impact 
on reliability. Nevertheless. a shift 
continues to take place. 

During the next several years, large 
swathes of nuclear generation will cycle 
out of service for rdurbishment. Ontario 
is transitioning from a period of ample 
supply to a period of adequate supply. 
Despite that fact. surplus baseload gen­
eration events will continue. 

The TESO continues to aggressively 
pursue efficient solutions to new 
challenges. Recent investm,;nts will soon 
yield new demand forecasting capabili­
ties, outage management protocols and 
operator training simulations to help the 
organization with these tasks. 

Other solutions are further out on the 
horizon. System operators require an 
even broader vi,;vv of system conditions 
in other interconnected jurisdictions 
to reduce the likelihood that incidents 
occurring hundreds ofkilometi\:s away 
will impact the Ontario power system. 

In 2013, increased complexity and con­
stant change were the prevailing themes at 
the IESO. Ontario's increasingly complex, 
interwoven system will continue to require 
creative solutions in 2014- and beyond. ~ 

+160% in 5 years 

APPROXIfv1ATE PERCENTAGE I~JCREASE IN GAS GENERATOR 

CAPACiTY BETWEEN 2008 Ar~D 2013, HiGHLIGHTiNG THE 

RELATIVELY YOUNG AGE OF ONTARIO'S GAS GEr~ERATIO~J 

FLEET. GENERATI~JG CAPACITY ROSE BY 4,800 MW OVER 

THAT TIME, AS EIGHT !~EW STATim~S WERE ADDED. 

' ,'JENNIFER 
CUI 

Just as it is for an emergency 
room physician, being on call is 
part of Jennifer Cui's job. But her 
operations are performed on 
complicated computer systems. 
And her scalpel is a laptop. 

Cui, an electr:cal engineer, works on 
a range of software that ~1elps the 
systern run- software that contains 
all the bids and offers. for exarnpie, or 
that signals alarms when the system 
is approaching its operating limits. 

"We work. ciosely with our vendors 
and other teams within the bus1 .. 
ness:· she says. "If there's a 
s:tuation with an application- if H1e 
flow calculations aren't converging, 
for example-- we work with people in 
the Operations group as wei! as our 
vendors to pinpoint the root cause." 

One week in five Cui is on call, 
ready to tackle cornplex problems 
at any time of day- or night. 

"You always have to have your phone 
by your side," she says. 

MEGAN 
DONER 

University graduates with business 
degrees are in for tough competi­
tion in the job market So Megan 
Doner. an assistant engineer/ 
technical officer at the IESO, put 
herself at an advantage by earning 
a second concurrent degree in 
computer science. 

At the i ESO, Doner is putt: ng both 
degrees to good use in ~1er work 
for the Market Settlements group 
where. in addition to other tasks, 
she ensures the accuracy of bill:ng 
for the I ESO market 

Her business background helps 
give her an in-depth understanding 
of the market. Computer science 
gives her the tools to transform 
•·a substantial amount of raw data 
into meaningful information:· 
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TECHNOLOGY 

Emerging Challenges: 
Cybersecurity 

National Geographic's American Blackout, a dramatic 
portrayal of a large-scale power outage broadcast in 
2013, is a reminder of the emerging risk posed by 
cybersecurity threats. 

In this fictional national power outage, 
store shelves are empty and fuel supplies 
bave evaporated. Increasingly desper­
ate citizens roam the streets, looking for 
food, fresh water and anything else that 
may help tbem survive. 

A.nd all of it is caused by a cyberattack that 
could have been staged with a couple of 
thousand dollars in computer equipment. 

The production's worst-ease scenario 
premise may be extreme, but tbe faet 
remains that eyherattaeks are posing 
new challenges to businesses in an array 
of sectors. Over tbe past decade, com­
puter-generated attacks have increased 
in number, complexity and consequences. 

As an organization with responsibility 
for critical infrastructure, the IESO takes 
cybersecurity very seriously, actively 
vvorking to secure the grid against cyber­
attacks, and monitoring threats and 
vulnerabilities on a continuous basis. 

To do this, the IESO employs a special­
ized team of cyberseeurity experts who 
are all Certified Information System 
Security Professional (CISSP) trained 

and compliant. The IESO also com­
plies vvith a variety of North American 
Electric Reliability Corporation (NERC) 
standards governing the protection of 
critical infrastructure. 

Through its extensive emergency plan­
ning experience, the IESO has developed 
mitigation plans for critical situations, 
induding cyberattacks, physical attacks 
and extreme weather events. 

In November 2013, the IESO partici­
pated in GridEx II, a continent-wide 
exercise that simulated a coordinated 
physical and cyberattack. The IESO 
took the Ontario exercise one step 
further than other jurisdictions by 
involving security and other agencies 
not directly involved in the electricity 
sector. The exercise gave IESO staff 
an important opportunity to practise 
real-time crisis response. 

However, the IESO's efforts alone cannot 
eliminate risks to Ontario's power grid, 
which eonnects with hundreds of 
transmitters, distributors, generators 
and large consumers. Cybersecurity 
is a shared responsibility. 

Recognizing this, the IESO has taken 
steps to promote better information­
sharing among industry participants. 
Those efforts include, most recently, 
the establishment of the Cybersecurity 
Forum in late 201.'3. The Forum aims 
to increase awareness of cybersecurity 
initiatives, develop and co11aborate 
on best practices and review current 
information about incidents. 

'~~big part of our efforts involves staying 
current," says Ben Blal,ely, team lead with 
the IESO's Security group and Chair of 
the Cybersecurity Forum. "vVe identify 
threats and solutions to those threats by 
collaborating and sharing information 
with industry members, as well as 
agencies such as NERC and the Canadian 
Cyber Incident Response Centre." 

Always important, information-sharing 
has been given additional impetus after 
security experts remarked that perpetra­
tors of cyberattacks use many of the same 
resources - servers and programming 
code, for example --- in successive attad\s. 

In tbis context, information-sharing 
can be critical in protecting against 
future attacks.~ 
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SNAPSHOTS 

THE CASE FOR 
DEMAND RESPONSE 
Managing the power grid has traditionally 
been a matter of ('on trolling supply output to 
meet changes in demand. Today, consumers can 
do the opposite by changing their consumption 
in response to prices that reflect system needs. 
This is called demand response. 

THE ONTARIO EXPERIENCE 

Ontario's system needs are constantly 
changing. Consumers ean provide valu­
able flexibility through demand response. 

There are 4.8 million smart meters 
allowing consumers to respond to 
time-ot:.nse rates by shifting demand. 

Ontario has a robust high-tech seetor 
developing new products and services 
to help manage energy needs. 

In maJ:Jaging the grid, the IESO sched­
ules the lowest-cost generation to meet 
demand. If consumers offer reduced 
consumption into the market, more 
expensive generation may not be needed. 

Opportunities for demand response are growing. 
New technologies will allow consumers to have 
mo:re control over the.ir electricity use, manage thei:r 
costs and contribute to system 1·elia:bility. 

Demand response provides a valuable 
resouree to Ontario. Over the hot summer 
days of 2013, it helped reduce peak demand 
by an average o£1,200 megawatts. This came 
from large industrial customers redueing 
their energy use during the five peak days of 
the year, the DR:3 program, large consumers 
bidding for energy in the market (also known 
as dispatchable load) and time-of-use rates. 

The province's Long-Term Energy Plan 
sets a target of using demand response to 
meet 10 per cent of peak demand by 202:3. 
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SNAPSHOTS 

THE EVOlUTION OF DEMAND RESPONSE 
In the Long-Term Energy Plan, the Ontario government tasked the IESO with evolving current 
programs and working witb consumers to develop new initiatives tor demand response. 

Current Demand Response 

Program-based demand response such 
as peaksaverPlns and DR3 are activated 
wben the grid is under strain, usually 
during hot summer days. 

Current demand response programs are 
mostly focused on managing demand 
peaks. Ontario has built a solid 
foundation from which to expand for 
more products and services. 

Demand response takes advantage of existing infra­
structure to provide services that in some eases have 
previously only been offered by generators, adding a 
highly flexible resource to support system reliability. 

The IESO has recently launched a pilot program 
allowing institutional, commercial and industrial 
consumers to provide aggregated regulation serviee. 
In this way, demand response helps the grid 
maintain second-to-second balance, by responding 
to small and frequent changes in energy demand 
and generation. 

Future Demand Response 

Already, some large consumers are par­
ticipating in tbe mm·ket, responding to 
wholesale prices. By expanding its role in 
the market, DR can rwtlvely participate 
on a level playing :field with generators 
and energy traders to provide services like 
managing local or regional conditions or 
minute-to-minute baJaneing. 

The IESO is taking a lead on investigating 
market-based opportunities to expand 
the role of demand-side resources. 
A new stakeholder working group has 
been established to support this efi:ort. 
www.ieso.ca/drwg. 

lEARN MORE ONUNE 

The Ontario Smart Grid is an interactive 
website that helps educate consumers on 
how their response to price and system 
signals can help grid reliability. 

Visit www.ieso.ca/outariosmartgrid 
to learn more. 

Learn more about where we are now 
and the future of demand response by 
visiting the IESO website: 
www.ieso.{~a/demand.response 
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FEATURE 

HOvV CAN ONTARIO'S ELECTRICITY SYSTEIVI BECOME MORE 
RESPONSIVC MORE EFFICIENT AND TAKE ADVANTAGE OF 
NEW OPPORTUNITIES- PROVIDING NE\/V-FOUNO FLEXIBILITY 
TO HELP KEEP THE LIGHTS ON'? 

rganizations that have complex operational 
responsibilities are often driven by a 
singular value. As is the case at the IESO, 

when it comes to reliability, change must be care­
fully managed and controlled. These organizations 
analyze, assess and consult, taking the necessary 
time to design rules and structures that will ensure 
continuity and consistency. 

As technology, entrepreneurship and consumer needs continue to evolve 
at breakneck speed, questions emerge: Can institutions ebange fast 
enough or are they destined to become roadblocks? Can they adapt exist­
ing structures to f~1cilitate and foster ehange? 

"For the IESO, our goal is not just to ensure that change doesn't impact reli­
ability," says Bruce Campbell, President and CEO of the IESO. "'We want to 
ensure that we can harness change to enhance reliability. And that means 
adapting the way we've structured the system so that it can attract innova­
tion and new efficiencies that will make the entire system work better." 

The Transformation Continues 

Ontario's power grid has now reached the point where all the investments in 
new and refurbished supply have assured adequacy of the electricity supply. 
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BRUCE CAMPBELL, PRESIDENT AND CEO OF THE IESO: 
"VVE vVANT TO ENSURE THAT VVE CAN HARNESS 

CHANGE TO ENHANCE RELIABILITY" 

In 2013, Ontario had more nuclear units 
available for service and operating than 
at any other time since market opening. 
"Wind generation has at times provided as 
much as 13 per cent of the province's ener­
gy needs. With the 201:3 introduction of 
wind dispatch, this zero-carbon resource 
has evolved to provide valuable flexibility, 
augmenting the supply flexibility provided 
by Ontario's new gas generators. These 
advances in supply have been accompa­
nied by new opportunities for electricity 
consumers to manage their electricity use. 

This ambitious program has been imple­
mented through contracting investment 
in new generation, new transmission, 
amendments to market rules and the 
deployment of new technologies --ali 
facilitated by a significant commitment 
to stakeholder engagement. In short, the 
sector acted decisively to put many key 
changes in place. 

Yet looking forward, can the industry 
rely on the same tools to absorb con tin­
ued change? Kim Warren, the U<:SO's 
Chief Operating Officer, views change 
as a constant, and one which requires a 
more fundamental response. 

"Certainty in operations vvill be a rarity. 
We need practical and efficient means to 
manage the volatility we see within a 
day's or week's operations. Our current 
approaches may not be tbe answer to our 
problems as they have in the past."' 

"\'Vhile contracts and regulated rates 
for new and refurbished generation 
have been important tools in replacing 
Ontario's coal facilities and supporting 
investment in renewable energy, they can 
be difficult to adapt to rapidly changing 
circumstances. That's why the industry is 
exploring the evolution of market mecha­
nisms-- building on tbe inherent respon­
siveness of markets to address changing 
conditions in ways that both protect 
reliability and drive greater efficieneies. 

The Future A.in't What 
it Used to Be 

In 1989, Ontario Hydro forecast that pri­
mary energy demand in Ontario would 
near 200 terawatt hours by 2014. This 
forecast was based on sound planning 
methodologies, historical patterns and 
projections ofbowthe population and 
economy would grow. The reality, howev-
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er, is that total Ontario demand reached 
just 141 terawatt hours in 2013 and will 
likely remain at the same level in 20H·. 

The lesson here is not that the forecasts 
missed the mark, but that circumstances 
have changed so significantly that long­
term plans can no longer be set in stone 
- they must be constantly adjusted and 
revised. Tbe province's new Long-Term 
Energy Plan recognizes this reality, and 
will be assessed on an ongoing basis in 
tbe light of systematic energy statistical 
reports made available to the public to 
support broader, well-informed discussion. 

Even in day-to-day operations, the level 
of predictability that system operators 
used to count on has dissipated, along 
with the value of historical trends and 
tested methodologies. They can be irrel­
evant- or worse, misleading- to the 
current day's operation. Grid operations 
are becoming more volatile and complex, 
with incidents increasing in scope and 
depth. And while the dispatch of wind 
generation and variable generation fore­
casting represent important tools for 
system operators, greater flexibility is 
stili needed. 
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The Changes /\head 

The next few years will likely prove again 
that constant change has become a 
eore t£:ature of the province's eleetrieity 
system. For example: 

• Increasing amounts of both nuclear and 
renewable energy contributed to surplus 
baseload generation throughout 201a, 

and will continue to do so over the next 
few years. At the same time, daily vari­
ability wi11 become more pronounced. 
By 2019, transmission-connected wind 
generation is expected to surpass "1·,900 

MW. This additional capaeity will have 
the potential to both add to, and help 
manage, surplus baseload generation. 

• Embedded solar and wind generation 
---output located within local distribu­
tion service areas- is expected to exceed 
2,700 :rvnv by 2019, adding increased 
variability to grid operations, with associ­
ated issues such as voltage control. 

• A new round of nuclear refurbishments 
is slated to begin in 2016, representing 
more than 8,000 MW of generation, and 
:3,000 MvV of generation at Pickering 
vvill be retired by 2020. As a result, the 
system will need to be regularly n~eon­
figured to adapt to changing power flows 
as the refurbishment schedule unfolds. 
Other resources, such as natural gas gen­
eration, demand response and intercon­
nections, will have to assume a greater 
role, once again changing the dynamics 
of balancing the grid. 

Flexibi!ity Through Markets 

Since 2002, the wholesale electricity 
market has worked to balance supply and 
demand within the province through the 
price signal, which has brought genera­
tors, traders and large consumers together 
to determine the most efficient way to 
meet the province's supply needs on a five­
minute basis. A great deal of experience 
has been gained over those years. 

The cold weather throughout January 
20H showed just how flexible the market 
can be --- and how the priee signal can 
effieiently balance the market. With 
rising demand, market prices effectively 
attracted supply when and where it was 
needed most; and -.,vhen there was 
surplus supply in Ontario, it provided 
generators with the opportunity to sell 

ANDY 
HE 

Andy He, an economist with a 
PhD from Carleton University, 
has a unique perspective on the 
operation of Ontario's wholesale 
electricity market 

He has spent the bulk of his 
1_1_.year IESO career monitoring 
rnarket operations, assess! ng 
rnarket participant behaviour 
and identifying defects in 
rnarket design. 

In 2013, he switcrted jobs, moving 
from the !vlark.et Assessment and 
Compliance Division to Mark.ets 
and Finance where, as a senior 
economist, he iS now helping model 
and assess potentia! changes to 
Ontario's bulk electricity market. 
Among the issues he has looked 
at is the application of storage in 
other markets. 

"It's very interesting/) He says 
about the change in perspective. 
"I've rnoved to the other end. 
I'm providing input to market 
and prograrn initiatives in order 
to increase efficiency and avoid 
adverse consequences in the 
first place." 

MOHAMED 
El-MADHOUN 

The opportunity to work directly 
with electricity sector partners 
is just one of the benefits of 
Mohamed EI-Madhoun's job at 
the IESO. 

EI--Madhoun, a senior engineer/ 
technical officer with the 
organization's Meter Data 
Management group, leads a tearn 
responsible for registenng and 
auditing revenue meters in the 
I ESO market. 

' ,'RHONDA 
WRIGHT HILBIG 

As a long·time leader at the IESO, 
Rhonda Wright Hilbig has played 
a role in its transformation into a 
customer-focused organization, 

A mechanical engineer, Wright 
Hilbig began her career working 
at a coal generation plant in 
Southw-estern Ontario. She was 
hired by the I ESO at its inception 
and spent her early days in 
customer service, he! ping grid· 
connected customers integrate 
into the market. A.t the time, 
the I ESO was an operations­
focused organization. 

Over lime, that focus has 
shifted. '"Now, it's customers 
first,"' she says. 

Wright Hilbig recently took on the 
role of manager of rnarket change 
initiatives, where she is responsible 
for spearheading the business and 
customer aspects of a market 
systems refresh and integral! ng 
demand response into the rnarket. 

She sees her latest role as a return 
to her roots. "i get to re-engage 
with consumers through programs 
that a!iowthem to participate in 
the market," she says. 

L_ar ge producers and consu rners of 
electricity use the revenue rneters 
to measure all energy transactions 
into and out of the grid. 

The registration process 1 which 
holds market participants to strict 
standards, tak.es a month or two. 

'"There's a lot of interaction with 
market participants," says 
Ei-Madhoun, who holds a B.Sc. 
in engineering. HYou have to be 
a real !y good I istener, You need 
to know exactly what their 
concerns are." 
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CAPACITY MARKETS ALSO OFFER THE 
FLEXIBILITY TO INTEGRATE INNOVATIONS SUCH AS 

ENERGY STORAGE AND OTHER 
EMERGING TECHNOLOGIES. 

this surplus in export markets, bringing 
in revenues that offset capacity invest­
ments. During this period, the capacity 
payments that generators would have 
received through the Global Adjustment 
were significantly reduced, as wholesale 
prices worked to cover a greater share of 
the investment costs. 

A Market-Based A.pproach 

Given the flexibility that markets can 
provide, the IESO is examining ways 
to leverage markets further to build 
greater flexibility into the system -
whether in day-to-day operations or 
in helping to meet some of the nearer­
term capacity needs. 

Demand response - consumers 
responding to system needs - provides 
the pert£:ct argument for why markets 
need to adapt. Markets can tap into 
existing infrastructure created for other 
purposes in order to generate more 

1961 

flexibility from the demand side of the 
market. Tbis can come in tbe form of 
peak shaving, load following or even 
second-to-second response. 

Ontario already has experience with 
large consumers participating directly 
in the market. And now, with new tech­
nologies enabling consumers at all levels 
to take greater eontrol oftbeir energy 
use - \Vhether on their own or through 
aggregators - the industry is seeking to 
capture tbe value that consumers can 
provide and developing ways to com­
pensate them for that value. The aim is 
to put consumers, wbo want to better 
manage their electricity costs, on a level 
playing field with suppliers such as gen­
erators and energy traders. 

Opening the market to broader partici­
pation is supported by efforts to increase 
the role of demand response in Ontario. 
The Long-Term Energy Plan sets a 
demand response target oflO per cent of 
peak demand by 2025. In addition, it has 
called on the IESO to work with large 

THE YEI-\F? THE HYDfW-ELECTF<IC POVVEI~ COMMISSIDr\1 
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OF 01\ITf\f~IO, THE FOF<EFHJW~EI~ TO 01\ITf\qiCJ HYDF<O, 

Flf~ST USED 1-\ DICiiTf\L COMPUTEf~ (UI\IIVf\C II) TO 

EXPEf~IMEI\IT WITH OPTIMIZif\ICi ITS Er~EI~CiY SCHEDULII\ICi. 
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electrieity consumers on new initiatives 
that can put demand response efforts 
on par with other generation options in 
Ontario's electrieity markets. 

One of the ways in which the IESO 
could integrate greater levels of demand 
response is by developing capacity mar­
kets. Capacity markets can complement 
existing contracts and other procurement 
options by ensuring adequate supply 
without locking in that supply for a long 
period of time. 

As tbe province faces the potential uncer­
tainties associated with refurbishing the 
nuclear fleet, markets may allow system 
planners to more easily aqjust for the 
ebb and flow of system needs at lower 
costs than long-term commitments made 
through contracts. A properly designed 
capacity market could deliver near-term 
flexibility to dynamically adjust to revised 
or unforeseen changes in demand and 
supply conditions. 

Ted Leonard. the TES()'s Vice President 
- Markets and Chief Financial Officer, 
is keen to bring to Ontario some of the 
lessons about capacity markets learned 
from neighbouring jurisdictions. "At a 
time when we are under significant cost 
pressures, I want to know: How have 
other markets drawn out further effi­
ciencies'? How have tbose markets put 
downward pressure on capacity prices'? 
It's our responsibility to explore these 
developments to determine where the 
opportunities are." 

The IESO is looking at the experiences 
of system operators in Nevv York and 
New England, and also at PJM, whicb 
serves the Central East United States, to 
help determine if capacity markets can 
provide cost savings and increased levels 
of flexibility. 

'Hiiliiliiiiii!II!II!IIIIIIIIJIIJII!II!II 
APPROXIMATE NUMBER OF 
DATA POINTS GATHERED BY 
METERS ACROSS THE 
PROVINCE AND SENT TO THE 
IESO EVERY THREE SECONDS. 
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IMPACT OF DEMAND RESPONSE 

DEMAND REDUCTION 
Demand reduced as a result oi pnce measures and dernand response 

programs. Over several hot surnrner days in 2013, demand response 

helped reduce peak demand by an average of 1,200 MW. 
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"'0:1tario demand as s.upp!ied from the grid as well as estimate of demand supplied 
by ern bedded generat:on. 

Capacity markets are flexible enough 
to allovv for the full range of services 
that demand response providers ean 
offer, whieh are largely dependent on 
how they operate their facilities, what 
kind of machinery they use and their 
overall energy needs. A one-size-fits-all 
approach to demand response would 
limit the amount of demand response 
that can ultimately be made available. 

Jurisdictions that have introduced capac­
ity markets report noteworthy results, 
such as lower all-in costs, more predict­
able prices and significant increases in 
demand response participation. Capacity 
markets also offer the flexibility to inte­
grate innovations such as energy storage 
and other emerging technologies. While 
the eosts for some of these technologies 
may not currently be competitive, this is 
changing quickly due to the pace of tech­
nological advances. 

Throughout 2014, the TESO will be work­
ing to develop a capacity market and 
consulting with stakeholders on a "made 
in Ontario" approach that reflects the 
sector's unique circumstances. 

Bruce Campbell reinforces the need to 
adapt for the future: "Over the past few 
years, the grid has capably handled the 
demands made of it. But we can't con­
tinue to do things in the same way we 
always have. Nuclear refurbishments, 
new technologies and consumer needs 
won't wait for a time that's convenient 
for us and, one way or another, they will 
all affect our business. Exactly how may 
not yet be dear, but for some of us tbis 
potential new world will be a made-to­
order opportunity. At the IESO, we want 
to manage these changes, and not bave 
them manage us." ~ 

NEW FLEXIBILITY FROM ONTARIO'S NUCLEAR UNITS 

THE EIGHT U~JITS AT THE BRUCE GENERATI~JG STATIOf\1, 

FOR EXAMPLE, CAf\1 CHANGE OUTPUT BY MORE 

THAf\12,300 MW, PROVIDING A REMARKABLE AMOUNT 

OF FLEXIBILITY FOR A BASELOAD RESOURCE. 

' ,'EDWARD 
ARLITT 

A 14-year veteran of the IESO, 
senior strategic analyst Edward 
Arlitt witnessed - and worked on 
- the initial implementation and 
ongoing evolution of Ontario's 
wholesale electricity market 

Ar!itt, who graduated with an M.Sc. 
in information systerns frorn the 
L.ondon School of Econornics, 
initial!y worked on the developrnent 
of Market Rules. Other projects 
followed, including the irnplernenta. 
tion of the I ESO's Day· Ahead 
Cornrnitment process and later, the 
I ESO 's Smart Metering System 
lrnpiernentat!on Prograrn. 

Today he is involved in the IESO's 
corporate strategy development, 
he I ping integrate new demand 
response i nltiatives into the market, 
and serves as the IESO's 
representative on various smart 
grid·· related foru rns. 

''I enjoy rny current role," he says. ''It 
aliows me to stay abreast of the iatest 
trends in technology anli electricity.'' 

HANY 
HABIB 

Reducing the time it takes to perform 
a business process from seven days 
to two days is impressive. 

Multi pi ied 2, 200 ti rnes over H1ree 
months, this one improvement 
becomes a real boon to bus I ness 
efficiency. 

That is the story behind the IESO's 
automated registration process for 
mark.et partie! pants. 

Hany Habib, a software engineer 
with the I ESO's Business Solutions 
group, served as the lead developer 
on the process. 

"There are so many benefits to 
automation," says Habib, who 
graduated with a B.Sc. in computer 
engineering frorn Ain Sharns University 
in his native Egypt. "Efficiency, fewer 
human errors, and of course it frees 
up staff to do otr1er work." 
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TECHNOLOGY 

Ontario's Smart Grid 
Five Years On 

Technology moves fast in the digital world. In 2008, the 
iPhone was just starting to revolutionize the cellphone 
market. Netflix had just opened its doors to give subscrib­
ers unlimited access to streaming video. And the Ontario 
Smart Grid l-"orum - whose members represent utilities, 
associations, public agencies and universities - started its 
worl{ to achieve the vision of a smart grid for Ontario. 

Since it was founded, the Forum, with 
the support ofthe Corporate Partners 
Committee, has explored a myriad of 
smart grid-related issues, advocating for 
a coordinated approach to smart grid 
development. 'While these groups act as 
independent bodies, the IESO supports 
the Forum's ongoing efforts-- witb IESO 
President and CEO Bruce Campbell act­
ing as its current Chair. 

Ontario has placed itself well ahead 
of most other jurisdictions around the 
world in terms of smart grid develop­
ment. 'With more than 4.8 million smart 
meters installed in bomes and businesses 
and almost all low-volume consumers 
on time-of-use rates, the province has 
created tbe basis for a smart grid. But 
as the Ontario Smart Grid Forum noted 
in its five-year assessment, this leading 
position migbt not last long. 

According to some estimates, the number 
ofTnternet-connected devices exceeded 

the number of people on Earth sometime 
in the year 2008 -- the very year the Smart 
Grid Forum was founded. Using current 
estimates, that number could grow to 
more than 25 billion by as early as 2015. 

A smart grid is just one part of a growing 
trend toward the 'Internet of things' that 
will provide greater connectivity, control 
and capacity for automation and respon­
siveness - perhaps at an astonishingly fast 
rate of growth. The Smart Grid Forum 
bas been anticipating tbis development 
f(Jr some time now- though the greatest 
challenges may lie just ahead. 

The United States, South Korea, Japan, 
Brazil and various members of the 
European Union have all made smart 
grid development a priority. Open 
standards, investment in research and 
development, and consumer demand are 
leading the way to a proliferation of new 
approaches to managing electricity use. 
Depending on how one counts smart 
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grid-related spending, estimates of the 
size of the global market for smart grid­
related products and services range from 
S73 billion to $4-00 billion by 2020. It is 
no wonder that countries are looking to 
develop smart grid technologies to add 
value to their export portfolios. 

Indeed, smart metering only scratches the 
surface oftbe potential for smart grids. 
New industry clusters for energy stor-
age, demand response, home energy net­
works, smart appliances and distributed 
generation are emerging in Ontario and 
elsewhere. These capabilities may drive 
efficiencies across tbe electricity system, 
but they also generate high-value jobs that 
strengthen the province's economy. 

As competition picks up, Ontario will 
need to become even more focused on 
demonstrating its capabilities to the 
world. Local distribution companies 
are implementing smart grid projects 
to accommodate small-scale genera-
tion and changing customer demands. 
Established technology companies, start­
ups and Ontario's research institutions 
are strengthening the entire innovation 
cbain. For its part, the IESO is exam­
ining its rules and processes in order 
to create opportunities for all types of 
services and tedmologies to compete to 
provide for the province's needs. 

In the coming months, the Forum and 
the Corporate Partners Committee will 
discuss the emerging implications of 
connecting smart electrical grids and 
other energy systems such as thermal 
storage, combined beat and povver and 
natural gas. They will continue to 
advocate for ways that Ontario can 
extend its lead in tbe fast-paced smart 
grid world. ~ 

I,earn more about various smart 
grid technologies and the work of 
the Smart Grid Forum on the IESO 
website at www.ieso.ca. 
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"The most significant change in the I ESO wholesale 
market has been the renewed emphasis on stake­
holder initiatives as a result of the Electricity 
Market Forum. The IESO and market participants 
have already seen the positive impact through 
the implementation of rules to address surplus 
baseload generation. 

Ongoing stakeholdering will further enhance and 
evolve the market by evaluating all aspects of the 
current market and undertaking new initiatives to 
unearth potential efficiencies. Whether the changes 
are minor modifications, clarification of existing rules, 
overhaul of the unconstrained market price or new 
products (capacity market and day-ahead market, 
for example), we look forward to building on the 
cooperative efforts of the IESO, OPA and market 
participants, which will lead to more efficient 
operation of the market." 

"Ontario can take pride --- and some solace --- in the 
fact that we have put the crisis of inadequate energy 
supply behind us. Coupled to this stable generation 
environment is the achievement of the near-herculean 
task of closing the coal plants and putting Ontario's 
electricity sector on a low-carbon trajectory for 
generations to come. This will, over the long term, 
prove to be the envy of jurisdictions around the world, 
and more so, those U.S. states that surround Ontario. 

The emerging challenge to Ontario's economic 
prosperity is the underlying threat embedded in 
the contracts of some high cost variable generation 
that will put upward pressure on cost to consumers. 
The enablement of a smart grid ---another important 
Ontario achievement- has the promise and the 
potential to become a powerful tool in the hands of 
consumers to help mitigate the impacts of upward 
cost pressures. 

The magic we have achieved is this: Ontario's low­
carbon electricity sector has transformed itself into 
a driving force to embolden Ontario to become a 
modern energy economy based on electrified mobility 
and smart urbanization:' 
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"Ontario is widening its definition of smart grid to 
smart energy network - a grid that uses advanced 
communications technology to monitor and measure 
energy use not just for electricity but for natural gas 
and other sectors. This inclusive smart energy network 
can improve the flexibility and resiliency of the power 
grid. For example, natural gas and electricity are 
linked in terms of generation. In a world of smart 
energy networks, those same connections could be 
expanded on the consumer side. There are opportuni-­
ties for commercial and residential customers to help 
manage peak demand with technologies such as 
Combined Heat and Power (CHP), micro CHP, gas 
heat pumps or natural gas cooling. 

For smart energy networks to happen, working 
together is key. In Ontario, energy policy tends to 
largely be focused on electricity policy, with less 
attention on natural gas policy. Both systems have 
robust energy delivery infrastructure- transmission 
and distribution for electricity, and transportation 
and distribution for natural gas. To fully utilize this 
infrastructure, we must look at connecting the two 
systems beyond the large generation level, moving 
to foster downstream consumer applications." 

"Our customers need to see the value. Our supply of 
electricity and the markets that support it must make 
sense to them and be trusted. In the industry today, 
much of the complexity and competing dialogue can 
lead to quite the opposite. We need to embrace 
emerging ideas like automation, microgrids, renewable 
generation and social media in a way that improves 
and simplifies the experience for the customer. 
Accepting that the priorities differ for different 
customers, our customers need to be part of driving 
the investments we make. We also need to ensure 
this core infrastructure remains secure and reliable. 
Innovating with the vendors of the equipment that 
makes up our power systems and as an industry is 
key to maintaining or improving reliability and security. 
If we don't innovate, both will degrade." 
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"I believe that building a Culture of Conservation and 
'Conservation First' must be integrated into all 
energy-related decisions including system planning 
and infrastructure investment. We need to accept 
that conservation benefits consumers and society. 
We need to move to a state where conservation 
efforts are no longer confined to silos, compartments 
or channels but rather are a fully integrated approach 
in our system. Finally, we need greater coordination 
from all stakeholders understanding that the same 
fundamental approach applies whether it is 
electricity, natural gas, oil or water conservation." 

"Today's power system requires flexibility··· it is no 
longer sufficient to think of the grid's needs in terms 
of energy and capacity. As the current power system 
continues to evolve and new forms of generation 
are brought online. procuring this flexibility is 
becoming a real challenge. In order to manage 
intermittent renewable energy, fluctuating demand 
and other evolving grid management issues, grid 
operators need to be aggressively working with and 
piloting alternative sources of flexibility ... including 
demand-side management-based solutions and energy 
storage technologies. At the same time. we must 
explore and begin shifting to different mechanisms to 
effectively compensate energy resources for the value 
they bring to grid operations." 
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