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UT i LiT1ES

AGENDA SUBMISSION

To: Board of Directors, ENWiN Utilities

200808 01
M35

From: Shawn Filice

Re: Tree Trimming Analysis & Report

The attached report details the impacts trees have on power reliability to the rate payers in
the City of Windsor. The report shows that between 13 and 20% of all outages are due to
tree contacts, it also shows that EnWIN Utilities allows trees to grow closer to energized
conductors than a number of other utilities in the Province of Ontario.

RECOMMENDATION:

It is recommended that tree clearances be increased to match other Utilities at 10ft and
that overhanging tree limbs be removed to reduce tree failure related outages. As an
approach to minimize expenditures and test the effectiveness of this new trimming
procedure it is further recommended to phase it in as follows:

1. Greater Clearances in three (3) Areas of the City - It is recommended the new
clearances should be focused on the three (3) areas of the City that experience the
lowest power reliability resultlng from tree contacts.

2. + Limb Removal in one (1) of the three (3) Areas above - In order to test the
effectiveness of removing overhanging tree limbs and their impact on tree failures it is
recommended that it only be done in only one (1) of the three (3) identified areas of
the City.

3. Educate/lnform the public - The majority of tree contacts can be avoided if all future
plantings are aligned with prescribed guidelines when planting trees near overhead
condu ors. ‘

Director of 'Infrastructure
Afttach
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To: Shawn Filice

From: Robert Spagnuolo

Re: Effect of Tree Contacts on System Reliability

EXECUTIVE SUMMARY

Historical outage statistics show that over the past five years Tree Contacts are the
number one cause of outages in Windsor making up on average 20% of the yearly
SAIF! statistic and 13% of the SAIDI statistic (see Figure 1).

Figure 1 - Affect of Tree Contacts on System Reliability Statistics
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This report was created to recommend ways in which this affect can be reduced. Our
current tree trimming policy is to trim one third of the City every year at an 8-foot
clearance of the conductor. This clearance distance is the smallest as compared to six
(6) other utilities, four (4) of which are located in Ontario (see Figure 2).
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Figure 2 - Comparison of Tree Clearance for Medium Voltage Circuits
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Studies have shown that free growth only makes up 15% of tree related outages while
tree failure makes up the remainder’. The only way to prevent tree failure such as
branches or entire trees from falling into overhead conductor is to increase the ROW
(Right-of-Way, the distance between planted trees and the pole) or to remove any
overhanging tree limbs. Tree growth failures can be reduced in a number of ways
including increased tree trimming clearances/frequency, aerial cable, etc. It is
recommended that tree clearances be increased to match other Utilities at 10ft and that
overhanging tree limbs be removed to reduce tree failure related outages.

In order to minimize costs, maximize the benefits, and test the effectiveness of the new
trimming procedure it is recommended that the new clearances should be focused on
the three (3) areas of the City that experience the worst tree outages. In order to test
the effectiveness of removing overhanging tree limbs on tree failures it is recommended
that it only be done on Area 1 (see Figure 3).

Figure 3 - Recommendation

increase Clearance to 10ft Radius
& Remove Overhanging Limbs

‘Increase Clearance to 10ft Radius

! Siegfried Guggenmoos, July 2003, Effects of Tree Mortality on Power Line Security
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PURPOSE

The purpose of this report is to analyse the affect of tree contacts on system reliability
and to propose ways in which to reduce their impact. The report identifies areas in
Windsor that experience the worst tree related outages so that risk reduction methods
“can be applied in these areas first. The report also looks at how effective the current
tree-trimming program is and proposes possible improvements and their expected
impact on reliability.

ANALYSIS
IMPACT OF TREE CONTACTS ON SYSTEM RELIABILITY

Tree contacts have a consistent impact on system reliability. Figure 4 shows that over
the past 6 years tree contacts have made up on average 20% of the SAIFI (System
Average Interruption Frequency Index) statistics and 13% of SAIDI (System Average
Interruption Duration Index) statistic. This category has the greatest percentage impact
on system reliability behind equipment failure. This category deserved to be looked into
to determine if there is anything we can do differently to help reduce the impact of tree
contacts on system reliability.

Figure 4 - Affect of Tree Contacts on System Reliability Statistics
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CURRENT TREE TRIMMING PROGRAM

Every year EnWin hires tree trimming contractors to prune trees in one third (1/3) of the
City of Windsor. The City is split into three strips from west to east called Area A, Area
B, and Area C.. The three (3) areas are divided vertically by Dougall Avenue and
Central Avenue. Each area is also split in two (2) halves denoted by a number, i.e. A1
and A2. Each half of an area is then contracted out and can either be awarded to the
same tree trimming company or to two independent companies. The agreed upon 2008
rates for trimming outside of the planned area are $125/cut for limbs up to 8” in diameter
and $250/cut for limbs greater than 8” diameter.

EnWin currently requires tree-trimming crews to trim back 8 feet for primary lines and 6
feet for secondary lines. This is the smallest clearance compared to other utilities that
participated in a benchmark analysis in 2006 and two American Utilities that had their
trimming clearances readily available online (see Figure 5 below).

Figure 5 - Comparison of Tree Clearance for Medium Voltage Circuits
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METHOD

This report is based on six (6) years of outage data from the “trouble synopsis”
database ranging from 2002 to 2007. This data range was used so that it would cover
two (2) complete tree-trimming cycles. The “trouble synopsis” is a database that is used
by the Control Operators to record detailed outage information.

Tree contact outages were extracted from the “trouble synopsis” database and locations
for the tree contacts were determined either from the outage descriptions or from the
customers affected. The locations were then broken down into map coordinates
denoted by a letter and a number. The events and customer-hours of outage were then
summed up by coordinate and superimposed over a silhouette of the City of Windsor.
(See Figure 6 as an example) ‘
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CONCLUSIONS FROM LOCATION STUDY

Events

It was discovered that there are some areas in the city that experience a much higher
rate of tree contacts than other areas of the city. These are shown in Figure 6 as dark
orange and red. There are four areas in particular that show a higher rate of tree
contacts as compared with the rest of the city and are labelled 1 to 4 in Figure 6.

Figure 6 - Areas in the City with Largest Number of Tree Contacts
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" The coordinates were also used to map the total customer-hours of 6utage on an

overlay of the City. It was determined that there are four areas that experience a larger
than average customer hours of outage as a result of tree contacts (see Figure 7).

Figure 7 - Tree Contacts that Affect Greatest Number of Customers
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The geographic locations were then ranked from worst to best based on their combined
customer-hours of outage severity and number of events. This eliminated areas that
experienced a large number of outages but affected a small number of customers for a
short duration (Figure 6, #4) and areas that experienced one very large outage (Figure
7, #4). The ranking identified the top 10 worst areas in order to look into the causes in
more detail. Areas ranked 11, 12, and 13 were also included because they are
physically located near the worst 10 locations. Figure 8 shows the areas in question in
red. These areas can be grouped into three (3) general areas.

Figure 8 — Areas with the Worst and Highest Frequency Tree Contacts in the City

b WORsT AREAS

The three locations above were visited to determine the number, size, and location of
trees in the area. See Exhibit 1 for area boundaries.

AREA 1

This area has a large number of mature trees. Sections of the area that were recorded
as having tree contacts were visited to determine the severity of tree coverage. It was
found that some blocks have only one or two large trees while others are completely
covered. The trees have grown above the highest conductor and have overhanging
branches that are not trimmed back. As a result, tree branches can fall into the lines if
they are broken due to high winds or rot. See Exhibits 3 to Exhibit 8 in the Appendix.

AREA2 &3 ,

These two areas have much younger trees as compared to area 1. It was noted that in
some areas the trees were planted' directly under the conductor and have started
growing into the overhead conductor. Tree trimmers have done an excellent job of
trimming back the growth, however, contacts due to tree growth require regular
maintenance. This area could be improved by increasing the tree trimming frequency or
increasing the tree clearances. See Exhibit 2 in the Appendix.
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SOURCE OF TREE-RELATED OUTAGES
Tree related outages can be attributed to two types, tree growth and tree fallure

TREE GROWTH

Tree contacts related to tree growth were found to make up less then 15% of all tree-
~related outages according fo a number of research studies completed at various
utilities®. The studies have shown that small tree sprouts are burned off when they
make contact with energized conductor due to the heat generated by the electrical
discharge. This creates a natural trimming of the tree since small limbs cannot even
begin to grow. It is not recommended to rely on this though since dangerous step and
touch potentials can be generated around the tree base when these discharges occur.
In exgreme cases the current can be 15 to 20 times higher than the prescribed safety
limits®.

TREE FAILURE
Tree contacts related to free failures have a more severe impact since outages are most
likely a result of:

o A tree/branch taking down a conductor.

e A tree/branch causing phases to come in contact with each other.

e A tree/branch creating a bridge between two phases.

e A tree/branch taking down a pole thereby increasing the restoration time & cost
Tree trimming can help reduce tree failures by removing overhangs from large trees in
the right of way. However, the majority of tree-caused outages are a result of failure of
trees outside the right-of-way (off-ROW).

% Rees,Baltimore Gas & Electric, 2%, (Rees et al. 1994) - TransAlta, 2%-10%, (Guggenmoos 1996) -
Nlagra Mohawk, 14%, (Finch and Allen 2001) - Puget Sound Energy, 13.5%, (Rogers 2001)
Englneenng Justlflcatlon for Tree Trimming, October 1999
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TECHNOLOGY

There are a number of ways to try and reduce the risk of tree contacts. Each option has
a degree of risk reduction and a cost associated with it.

CONVERT TO UNDERGROUND Very Low Risk of Contact, 10x Cost

The best way to eliminate the effects of tree contacts is to move the conductor
underground (Figure 9). The downside to this option is the immense cost associated
with it. The conversion would require the removal of existing overhead infrastructure
and the destruction of property, and would not be possible in most locations.
Underground cables are exposed to a different type of tree contact through the root
system that can extend to a radius equal to the height of the tree. A Growth Limit Zone
(GLZ) of 0.5 meters is recommended between the underground cable and the extent of
the tree roots (see Figure 10) although this amount of space is usually not available.

ngure 9 - Convert to Underground

Figure 10 — Underground Clearance from Tree Roots
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RAISE CONDUCTORS Expensive, Only Feasible on Rebuilds
This option involves using taller utility poles so that the conductors are strung higher

than the tallest trees and therefore are clear from being damaged by fallen trees or
branches (Figure 11). This method could be adopted for rebuilds such as conversion

~work. An important consideration is that taller poles may require the purchase and

replacement of existing vehicles as the majority of the bucket trucks ENWIN currently
owns cannot work on pole greater than fifty-five (55) feet. In addition to the new
vehicles, sixty (60) foot poles also cost 35% more than fifty (50) foot poles ($1,274 vs.
$939).

Figure 11 - Raise Conductors

INCREASE CLEARANCES M)'nimal Cost, Minimal Effect, Irate Customers

Increasing the tree trimming clearances can help reduce outages by providing a larger
buffer area for swaying conductors and branches during high winds (Figure 12). It also
ensures that faster growing trees do not reach the conductors before the next trimming
cycle. The downside to this option is that trimming costs would increase, social political
influences may prohibit the change, and customers may be upset when their trees are
cut back even further than previous cycles. For example, customers in Area 1 have
traditionally complained about the amount of tree trimming and in some cases won't
allow access to their property to facilitate the trimming.

Figure 12 - Increase Clearances
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REMOVE OVERHANG BRANCHES Best bang for the buck, Irate Customers

As mentioned in the analysis, 85% of tree contacts are due to tree failure. Tree failures
involve either an entire tree falling into the conductor and pulling it down or a large limb
that breaks off the tree and falls into the conductor. Removing overhanging tree limbs
will eliminate the possibility of a limb falling down directly into the conductor (Figure 13).
By trimming up and out as in Figure 14 would help eliminate limbs that may not directly
overhang the conductor but if they were to break would fall into the line. The downside
to this option is that it would increase the cost of tree trimming and customers may be
upset when more of their tree is removed. Also, it may not be physically possible to
remove the branches in this fashion as it would further destroy the structure of the tree.

Figure 13 - Remove Overhanging Branches

Figure 14 - Remove Overhanging Branches on an Outward Angle
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-INSTALL AERIAL CABLE Expensive, Doesn’t Eliminate ALL Contacts

Tree cable is an insulated overhead conductor that can prevent phase-to-phase faults
(tree limb across two phases) and phase to ground faults (tree growing into the
conductor). However, a tree or tree limb could still fall into the line damaging the
insulation or could take the entire conductor down. Therefore tree cable does not
protect against all types of tree contacts. This is reflected in the report titled “56M2
Aerial Cable Study” which determined that a section of Aerial Cable that was installed
on a section of 56M2 in 2007 does not show any improvement over previous years. The
material cost and installation costs are also very expensive. The cable costs over 20
times more than bare conductor* and labour costs are 30% higher.

HAZARD TREE REMOVAL Expensive, Doesn’t Eliminate ALL Contacts

One option to reduce off-ROW tree contacts is to adopt a hazard tree removal program.
This entails hiring an individual to patrol the lines and identify potentially hazardous
trees that show high risk factors such as: bad lean, poor anchoring medium, poorly
formed trees, narrow angle crotches, co-dominant Ieaderss, or other structural defects
(see Figure 15). This program would also be valuable in identifying trees that have
been killed by the Emerald Ash Borer.

However it should be noted that only half of the trees that fail show any noticeable
defects®. Therefore, this program will not eliminate all off-ROW tree contacts even if the
inspector catches every visibly dangerous tree. Also, the risks associated with the
impact of severe weather such as lightning, ice storms, and windstorms on healthy trees
are not reduced with this method.

Utilities that use this practice as part of a normal maintenance cycle ranging from 3 to 7
years. Most programs removed about 3 trees per kilometre with the more intense being
6-9 trees per kilometre.

Figure 15 - Hazard Tree Identification and Removal

$29 61/meter for 4/0 tree cable vs. $1.38/meter for bare 4/0 conductor, based on 2007 installation
When two main branches of a tree are of equal strength & size, leading to the danger of the tree splitting
Slmpson and Van Bossuyt, 1996 and Finch and Allen, 2001
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INCREASE FREQUENCY OF TRIMMING | Easy to Implement, Minimal Effect

Increasing the frequency of trimming effectively does the same thing as increasing the
tree trimming clearance but reduces the damage inflicted on the tree. Customers will
not notice any difference in the appearance of their tree as opposed to increasing the
clearance diameter. However, increasing clearances does give the added benefit of a
higher tolerance for conductor and tree swing in windstorms.

Figure 16 shows the effect that the current tree-trimming program has on the number of
tree contacts. It is easily seen that the year the trimming takes place (in green) shows a
reduction in tree contacts as compared to the following two years. The bars show the
range of what can be expected in the given period. The upper and lower limits of the
bar represent values pulled from the two tree trimming cycles between 2002 and 2007.

The number of contacts in an area was divided by the total contacts for the year and
then compared to the average for that area over the 6 years in study. This was done in
order to normalize the data while still considering the effects of high winds during
storms. For Example, in 2006, Area A experienced 25 contacts, Area B experienced 5
contacts, and Area C experienced 8 contacts. Therefore Area A had 66% (25/ 25+5+8)
of the contacts of 2006. Area A made up on average 53% of the tree related outages
between 2002 and 2007.

47% (‘02) +51% (‘03) + 45% (‘04) + 66% (‘05) + 66% (‘06) + 42% (‘07) =53%
6 years

Area A was trimmed in’04 and '07 so:  53% (avg) - 45% ('04) = -8%
93% (avg) - 42% ('07) = -11%

Figure 16 - Effect of Current Tree Trimming on Frequency of Contact
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Reduction of Contacts as Compared to Average
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Yearly tree trimming would triple costs resulting in an additional one million dollars more
every year. The reliability benefit would only reduce tree contacts by an average of 5%
and reduce overall reliability by a little over 1%. Therefore thlS option wouid be very
expensive for the overall benefit.

EDUCATE THE PUBLIC Preventative’, Involves Customers, Inéxpensive

The majority of tree contacts can be avoided if customers would follow some simple
guidelines when planting trees near overhead conductors. Fliers can be supplied to
tree nurseries so that buyers are well informed before they plant trees. A bylaw can be
put in place to enforce these rules to prevent future tree related problems. However, if a
bylaw is not created or enforced, there is no guarantee that educating the public will
have any affect at all. Also, it would take 20-40 years before any payback
experienced and even then there would be no way to measure the cost savings since
they would be a result of avoided costs.

Figure 17 - Arbour Tree Foundation Tree Planting Guidelines
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I=en&start=7&um=1&tbnid=g9 w0sRrBXybGM:&tbnh=102&tbnw=124&prev= /|maqes%3Fq%3Doverhead
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ANALYSIS AND RECOMMENDATIONS

ANALYSIS OF ALTERNATIVES

A summary of alternatives is shown in Table 1. Each option is measured on its ability to
reduce tree contacts by tree growth and by tree failure considering its cost. Option 4,
the Removal of Overhanging Branches, was determined to be the best overall
alternative. This alternative had the second largest impact on reliability since it is the
fastest and most effective way of reducing tree failure related outages. The option also
has one of the lowest costs associated with it, which is estimated at approximately
$250,000 per year or 50% more than the current tree-trimming budget.

However, the best-ranked option does not address the concerns with tree contacts and
the lower than average tree clearances in Windsor. Increasing Tree Clearances,
Option 5, is the best alternative for reducing the probability of tree growth related
outages. Contractors are already hired to trim trees and would only need to trim an
additional 2 feet in order to match standards set by other Utilities. Therefore, the
increase is cost would only be approximately $100,000 or 20% above the current tree-
trimming budget.

Option 9 is the combination of option 4 and 5 above. Increasing Tree Clearances and
Removing Overhanging Branches would have the greatest impact on reliability.
The alternative would only cost $100,000/yr more than option 4, the best overall
alternative, and would address both types of tree related outages, free growth and tree
failure. Adopting this method is estimated to reduce overall SAIDI by 14 minutes in the
first year, reduce it another 14 minutes in the second year, and then another 14 minutes
the third year. This equates to a 14-25% reduction in SAIDI statistics and 8-25%
reduction in SAIFI. Higher reductions are possible in years plagued with storms like
2002 and 2005 where tree outages made up almost half of the statistics for the year. In
these years SAIFI and SAIDI could be reduced by as much as 45%.

Finally, Educating the Public is a low cost proactive method to help prevent or even
eliminate future outages. The downfall is that only newly planted trees will be affected
and most will not grow to a dangerous height for at least another 10-15 years depending
on the species. This alternative is not very attractive due to the long-term benefits and
would be difficult to justify financially but should be given serious thought since the
option is in good business practice, demonstrates good corporate citizenship, and could
prevent future corporate liabilities with homeowner privacy and children climbing trees
near live conductors.
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Potential Projects

Table 1 — Analysis of Alternatives

General Information Financial Information if Not Done | Expected Performance Improvement
Initial  Yearly . Discount a
Proj. Opt. Project Description Option Description Cost Cost Life Factor Hust Dot saint SAIFI MAIFI
@10008) (10005} (Years) fpu) [¥] minr yr Nr
2 1 Tree Contact Reduction Convertlo Underground | 4616.00  4616.00 40 01 N $ 8 11936 0.0147 0.0000
2 2 Tree Contact Reduction Raise Concuciors 129313 28213 40 0.1 N 2 g 03581 0.0044 0.0000
2 3 Tree CorfactReducon  Increase Clearancest10' [ 10000 100,00 100 01 N % k3 CABIE3 00567 0.0000
24 Tree CortactRedurion . Remove Overhanging Branches | 25000 26000 100 oi N | 8 8| tos22 01330 00000
2 6 Tree CortactReducion _Instal Arial Cable 105100 105100 40 01 N | 8 § | 083 0oog4 00000
2 6 Tree Cortact Reduction 'Hazard Tree Removal 31400 31400 100 01 H $ 3 oobam o Dnorer 0.0000
2 7 Tree Contact Reduction Increase Frequency of Trimming ) 1000.00 100000 100 0.1 No]...8 8 10,8222 0A330 00000
2 3 Tree ContactReduon  Educate Public 2000 500 100 01 N 3 8 07957 0.009% 0.0000
2 9 Tree Coriact Reduction Increase Clearancesin 10' & 35000 35000 100 0.1 N k3 3 14.0%42 0472 0.0000
Remaye Qverhanging Branches
Project Ranking
. . . . - Initial ~ Yearly S Oyerall
L . w A Ty
Proj. Opt. Project Description Option Description Cost Cost AlDI SAIFI ..w_;_ Rank
2 1 Tree Coritact Reduction Convertin Underground g 9 & 6 30 &
,m niact mma_u_acz Raise Conductors
¢ it Redich a5 Clearanice
.2 & |Tree Contact Reducion  Install Arial Cable I S S N L
2 §  Tree Cortact Reducion  Hazard Tree Removal ) 5 & 4. 4
2 7 Tree Contact Reducfion  Increase Fregquency of Trimming 7 7 2 2
2 ¢  Tree Contact Reduciion Educate Public 1 1 7 7
1t |
See Exhibit 9 - CUE Estimated Cost for replacing 50ft Wood Pole with 60ft Wood Pole
See Exhibit 10 - CUE Estimated Cost for replacing 50ft Wood Pole with 50ft Wood Pole
See Exhibit 11 - CUE Estimated Cost for Replacing Overhead Conductor
See Exhibit 12 - Estimated Cost to Increase Tree Clearances to 10 feet
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RECOMMENDATION

It is clear that EnWin does not trim its trees as far back as other Utilities do. Although
tree growth outages are minimal, insufficient clearance can cause contacts during -
heavy winds if the conductor sags during hot weather and/or heavy loading. In addition
to this method of prevention, it was shown that Area 1 has a number of tall, mature
trees that overhang the conductor and is therefore at a higher risk of tree failure
outages.

In order to test the theory while minimizing expenses and speeding up the time required
to see results it is recommended that only the severe areas (Area 1, 2, and 3) have their
clearances increased to 10ft and that only Area 1 have its overhanging limbs removed
(see Figure 18). This can be done in parallel with the tree-trimming contract for Area C
in 2009 since budget dollars will need to be approved before the test can take place. If
this action shows a substantial reduction in tree related outages then this action should
be taken across the City.

Figure 18 - Recommendation

ncrease Clearance to 10ft Radius & Remove Overhanging Limbs

-;% Increase Clearance to 10ft Radius

It would also be wise to begin educating the public about where they should plant
various species of trees in order to prevent future problems. Pamphlets can be handed
out at tree nurseries to distribute to customers. Ultimately a bylaw should be put into
place to enforce these rules and allow EnWin to remove trees at the owners cost if the
laws are broken.
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Adopting the new 10ft clearance and the removal of overhanging tree limbs on the trial
area is predicted to reduce total tree related outages by 10% and overall SAIDI by 0.9%
(9,404 customer-hours) on average if it is only 50% successful. See Figure 19 below.

Figure 19 - Affect of New Tree Trimming Technique on Overall SAIDI - (Trial Area Only)
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Adopting the plan for the entire city is estimated to reduce overall SAIDI by as much as

25% (105,731 cust-hrs) in severe years or 12% (33,310 cust-hrs) on average if it is 50%
effective. Refer to Figure 20 below.

Figure 20 - Affect of New Tree Trimming Technique on Overall SAIDI - (Entire City)
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If removing overhanging tree limbs would increase costs by 50% then it would cost $8
per customer-hour reduction on average. Tree trimming would show the most benefit in
‘a bad storm year which would reduce the per customer-hour cost to $2. In a relatively

calm year with minimal storms, the cost could increase to as much as $113/customer
hour. Refer to Figure 21 for a comparison chart.

Figure 21 - Cost per Customer-Hour Analysis
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ANTICIPATED DIFFICULTIES

This recommendation has its shortfalls. The biggest of which is that contracted tree
trimmers may not get the resident’s permission to cut their tree. We already receive
approximately 200 customer complaints per year about 8ft clearances so the complaints
will increase. Some legal inquiries should be made into creating a policy to charge
those customers whose tree damages our lines after they have refused tree trimming.

Discussions with Landgraff, one of ENWIN's approved tree trimming. contractors, has
brought up a few more complications. Estimating the increase in cost for 8 foot to 10
foot clearances and removing overhanging tree limbs is not an easy task. The estimate
would require a survey of the area first, which would increase costs. They recommend
that EnNWIN identify specific trees to trim to eliminate survey costs. Trees that are in
~ backyards without an alley would also be more expensive to cut and unfortunately the
majority of the worst performing areas in the city fit this criterion.

Dave Landgraff also suggested that ENWIN should consider removing and replacing
large trees instead of trimming them to the point of deformation. From his experience,
the majority of the large trees fit this category.
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All in all, complication will arise from getting access to trees that require trimming,
getting the authority to make the recommended trims, and estimating the total cost of
the work unless the work is very specific down to the individual tree.

IS

DistribUtion Engipeer, Lefel 2
Engineer in Training, M.B.A

Attch: APPENDIX
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APPENDIX

Exhibit 1 - Boundaries of the Three Worst Perfdrming Areas
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Exhibit 2 - St.Luke Rd. at Milloy St.
Trees directly below high line circuit

Exhibit 4 — Everts Ave, at Labelle St.
Very large mature trees with overhang
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Exhibit 3 ~ 2450 Mark Ave.
Tall mature /t‘mllewes'with large overhang

¥

Exhibit 5 - Curry Ave. at Labelle St.

Tree trim technique
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Exhibit 6- Behind South Windsor Arena Exhibit 7 ~ Behind South Windsor Arena

Large trees with a narrow clear path Dense tree coverage with falien tree

Exhibit 8- Avon Ct. near Sub 69

Dead fallen tree, young section




24

102

Exhibit 9 — CUE Estimated Cost for replacing 50ft Wood Pole with 60ft Wood Pole

Cost Summary by Resource Category -

Hours Breakdown
Labor & Other: EVWPWR Contractor
Site Time 11:00 0:00
Off-Site Adjustment 0.00 A,
Sub-Total; Labor 11:00 0:00

Other Resources
Sub-Total: Lahor & Other Resources

Materials:

New Materials
Estimated Salvage from Remaoved Materials

Sub-Total: Materials

Total Chargeable to Work Order:
Total Deferred:
Total Cost of Work Qrder:

Cost Breakdown
BEWPWH Contractor Sub-total
52.277.00 $0.00 52 277.00
$0.00 A $0.00
§2277.00 §0.00 §2.277.00
§84.14 $0.00 564 14
§2,361.14 $0.00 $2,361.14

5127429
$0.00
5127429

$3635.43
$0.00
$3635.43

Exhibit 10 — CUE Estimated Cost for replacing 50ft Wood Pole with 50ft Wood Pole

Cost Summary bj; Resource Category

Hours Breakdown

Labor & Other: BAPWR
Site Time 11:00
Dff-Site Adjustment 0.0
Sub-Total: Labor 11:00
Othet Resources

Sub-Total: Labor & Other Resources
Materials:

MNew Materials
Estimated Salvage from Removed Matetials

Sub-Total: Materials

Total Chargeable to Work Order:
Total Deferred:
Total Cost of Work Order:

Contractor

0:00

2N

0:00

Cost Breakdown
BAWPWR Contractor Sub-total
§2277.00 $0.00 §2277.00
$0.00 NIA $0.00
$2,277.00 $0.00 52 277.00
§684.14 $0.00 $84.14
52.361.14 $0.00 $2.361.14

$939.68
.- §0.00
$238.68

$3,300.82
50.00
$3,300.82
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Exhibit 11 -~ CUE Estimated Cost for Replacing 1 Span (15m/ 50ft) Overhead Conductor

Enwin Powerlines Ltd.

~ February 6, 2008 11:38 AM  Pags: 1

CUE Cost Summary

Work Qrder. ROBEX2 Cost of Replacing Overhead Conductor Status: PRELIMINARY
Version: 1 Date: D2/0672008
Lacation: Map: CUE
Estimator. R_SPAGNU Ptimary Contract:
Secondary Contract:
Cost Summary by Resource Category
Hours Breakdown Cost Breakdown
Laber & Other: BEWPWR Contractor EWPWR Contractor Sub-total
Site Time 040 0:00 $476.66 §0.00 $276.66
Of-Site Adjustment 0:00 NAA $0.00 Dl/A, $0.00
Sub-Total: Labor 0:40 0:00 5276.6b $0.00 $276.66
Other Resources §51.75 §0.00 $51.75
Sub-Tetal: Labor & Other Resources $328.41 $0.00 $328.41
Materials:
New Materials §54.75
Estimated Salvage from Removed Materials -50.55
Sub-Total: Materials §54.20
Total Chargeable to Work Order: $382.61
Total Deferred: $0.00

Total Cost of Work Qrder:

$382.61
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Exhibit 12 — Estimated Cost to Increase Tree Clearances to 10 feet

Increasing clearances to 10ft would not increase tree-trimming costs significantly since
the contractor is already at the location. However, removing overhanging tree limbs
would most likely increase costs significantly (see Figure 22). ‘

Figure 22 - Variance from 8ft Clearance to 10ft Clearance

e 8 f 201 sqft

10 f 314 =qft 113 soft 56% more

e 10ft clearance would cover 1.5 times more area than an 8ft clearance.

e Tree contractors price out trims based on the diameter of the branch being
trimmed. Branches up to 8” diameter normally cost $125/cut and branches >8”
cost $250/cut.

¢ Using the diagram above as a reference, an 8ft clearance would require 4 small
trims at $125/cut and the 10ft clearance would require 2 small trims at $125/cut
and 2 large trims at $250/cut.

e If both trims take 1 hour then the 10ft clearance would cost $750 vs. $500 for the
8ft clearance.

e 10ft clearance would cost 1.5 times more (or 50% more).




Typesof ' - : | Side Clearance

Growth Rate J
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Executive Summary

The City of Windsor requires an affordable and reliable electrical energy distribution
system to encourage investment and create economic benefits for the area. This report
reviews system reliability in general terms, compares ENWIN's reliability indices against
other large utilities in the province and concludes that continued capital spending for
recloser installations is required to ensure that system reliability does not diminish. The
reader is encouraged to understand the challenges and opportunities facing Powerlines
as outlined in this report.

The average age of the existing ENWIN Powerlines distribution infrastructure is 30 to 40
years and the average life of distribution infrastructure is approximately 40 to 50 years,
based on published reports. Eliminating or substantially reducing capital expenditures
necessary to replace deteriorated infrastructure would translate into reduced distribution
reliability and increased maintenance expenses. This will result in decreased customer
satisfaction and a potential loss of jobs in this increasingly competitive manufacturing
market.

As EnWIN’s infrastructure continues to age, the probability of equipment failure
continues to increase. A looped scheme recloser will automatically restore power to a
part of a feeder after a fault condition has occurred and resulted in a power outage. The
use of pole-mounted reclosers in a looped configuration can expedite power restoration
initiatives and improve reliability statistics while reducing operating and maintenance
costs. Similar protective schemes are becoming commonplace amongst Utilities across
North America.

The report recommends funding the implementation of a loop scheme distribution
automation program for the following reasons:

e |tis the option that best balances cost with reliability improvements;

e Improve reliability by 10% & move from a bottom Quartile performer to a
Third Quartile performer, just two places behind Horizon (Hamilton)
Utilities;

e Reduce outage costs to our large industrial customers by $1.1Million/year.



Local Development and Industry Needs

The City of Windsor decided to maintain ownership of the distribution assets to ensure
affordable and reliable power for industry and residential consumers and to use
distribution infrastructure as an asset that can be leveraged to create economic
development in the area.

Windsor's high density of manufacturing plants requires reliable power in order to
effectively compete in the highly competitive global environment. Power outages,
whether short or long in duration, create industry down time, scrap, and lost production
since many of the manufacturing processes are highly automated and microprocessor
based. The OEB Performance Based Regulation (PBR) has been structured to ensure
reliability is not sacrificed for the sake of increased profits. Phase two of PBR will
mandate continuous improvement in reliability and service quality levels. OEB working
groups have been established to define the service and productivity factors that will be
considered. Additionally, local distribution rates must remain competitive in order to
ensure that local industry is competitive. A balance must be maintained between
distribution rates and the cost of reliability.



Introduction & Purpose

The purpose of the EnWin Powerlines organization is to provide safe, reliable,
cost effective electricity to the end use customers and at the same time increase
the value of the asset for the shareholder. The shareholder (City Of Windsor)
wanted to utilize the asset to successfully enhance economic development in the
City of Windsor. When evaluating a prospective site, industry places a high
emphasis on electricity reliability and price. The reliability of the electrical
distribution system together with the price of electricity (delivery as well as
commodity) are primary drivers in the decision making process on whether to
locate a heavy manufacturing facility in the region. This is especially true for high
energy load operations such as galvanizing and metal casting plants where the
impact of interrupted power has severe consequences in the shutdown,
purging/waste of material in process and restarting of production. Please refer to
Appendix F for a discussion of the issues large manufacturers must consider
when evaluating prospective sites.

The EnWin customer base consists of approximately 85,000 residential,
commercial, and industrial customers. The Windsor - Essex County area has
one of the highest densities of manufacturing industries in Canada. The
industrial customers are primarily manufacturing plants that are either directly or
indirectly involved in the automotive industry and are using just in time (JIT)
processes to compete in this extremely competitive market. Manufacturing
plants use computer controlled manufacturing processes, which are dependent
on a high degree of electrical distribution reliability. A power outage disrupts the
manufacturing process, creating scrap material, lost productivity, damaged
tooling and missed delivery schedules. It is very clear that in any economic
analysis determining the level of capital spending required to sustain the
distribution system, both LDC costs and customer costs should be considered.

Investing in system reliability improvements supports our purpose to provide
safe, reliable, cost effective electricity to our customers. The “do nothing option”
i.e. do not spend any money on system reliability initiatives, results in increasing
customer outage times and frequency as well as substantially increasing
manufacturing inefficiencies.

The shareholder has declared that EnWIN Powerlines Ltd. must operate as a
safe, efficient and cost effective electricity distribution utility whose performance
is “best in class”. The objective of this report is to identify a go forward strategy
ensuring EnWIN’s Reliability indices compare favourably with London Hydro and
Horizon Utilities (Hamilton Hydro). This report will identify the root causes of
power interruptions, the impact these interruptions have on EnWin Powerlines
Ltd. (EwP) customers and how this methodology can be employed to improve
system reliability.



Background

Current State

In 2004, (See MEARIE report, Appendix B), EnWin Powerlines Ltd. was a
bottom Quartile performer by ranking 13" overall for Large Utilities in Ontario
(out of 16) for outage reliability statistics (See Table 1)*.

Enwin Hamilton London Hydro 2004
Powerlines Hydro (Rank 14) PROVINCIAL
(Rank 13) (Rank 9) AVERAGE
SAIDI 1.21 0.77 1.32 0.919
(hrs.)
SAIFI 273 1.03 2.09 1.337
CAIDI 0.44 0.74 0.63 0.735
L (hrs.)

Table 1: 2004 Reliability Statistics "AT A GLANCE"

*NOTE: London Hydro did not participate in this study. The London Hydro
statistics were obtained via telephone and their rankings were placed in manually
for this report.

SAIDI - Defined as the average interruption duration for customers served
during the year. EnWIN’s 2004 SAIDI was 1.21 hours (1 hour and 13 minutes).
This compares against the MEARIE 2004 Provincial large users SAIDI value of
0.919 (55 minutes)

SAIFI — Defined as the average number of times that a customer is
interrupted during the year. EnWIN’s 2004 SAIF| was 2.73 interruptions per
customer. The 2004 Provincial average is 1.337 interruptions per customer.

CAIDI - Defined as the average length of an interruption. EnWIN’s 2004
CAIDI was 0.44 hours (26 minutes). The 2004 Provincial average is 0.735 hours
(44 minutes).



Future State

EnWin Powerlines has established corporate goals for 2006 to set the stage to
become “best in class”. To become best in class, EwWP must take steps to
become a top quartile “Large Utility” system reliability performer in the Province
of Ontario.

Challenges/Issues

The challenge is to balance the costs of reliability with the level of service
customer's demand, at a price the customer is willing to pay. In addition to
customers demanding better service at lower cost, the regulator (the Ontario
Energy Board — OEB) has entered the picture with rate decisions tied to service
reliability. This point was exemplified during Hydro Ottawa’s rate application
hearings on January 23, 2006. The OEB voiced numerous concerns over
Ottawa Hydro’s proposed Capital Spending reductions and their impact on
reliability and service quality levels (Refer to the OEB’s website for rate
application hearing transcripts http://www.oeb.gov.on.ca/documents/cases/EB-
2005-0381/vol01 230106.doc).

When economics associated with reliability is discussed, there are three different
perspectives: the electric utility's viewpoint, the customer’s viewpoint, and the
regulator’s viewpoint. Each have different concerns and interests, as such, each
will yield a different set of conclusions regarding expenditures on system
reliability.

Electric Utility’s Viewpoint

From EwP’s viewpoint, the economics include expenditures to improve reliability
in order to generate an increase in kWh sales (i.e. less than $4,000 per year). In
addition to the quantitative measures there are additional benefits such as
improved customer service, decreased customer complaints (examples of
customer complaints can be found in Appendix G), better public relations, and
decreased pressure from the OEB. Another factor which has not been
traditionally considered, is the justification for reliability expenditures to keep
existing customers or attract new customers from choosing an alternate site to
re-locate and/or build facilities and subsequently purchase power from a
competitor. By comparison, the automobile manufacturers in North America
have improved the reliability of their products in order to retain existing
customers, maintain revenues, attract new customers, etc. EwP is now in a
similar situation, forced by customers and the OEB to expend resources on
reliability improvement in the face of new competition (competition being other
communities where these manufacturers could move/build their facilities).



Customer’s Viewpoint

Customer’s demand reliable power because outage costs from lost production,
scrapped material, and additional cleanup and repairs can be significant. The
commercial and industrial customers in the City of Windsor lose approximately
$7.8 Million dollars each year due to unplanned power outages. This calculation
is based upon formulas found in the Institute of Electrical and Electronics
Engineers (IEEE) Standard 493-1997 (See Appendix A)

These findings are anecdotally supported in the form of a letter (See Appendix G)
from one of Windsor's larger manufacturing customers, Kautex Textron. In this
letter, Kautex claims that power quality in 2002 cost their facility $160,000. They
also indicated they don’t experience the same level of interruptions in other
facilities in North America. If Kautex decided to close their doors in Windsor due
to irterior power quality, the net reduction in distribution revenue would be
$195,136.73/yr.

Similar letters and conclusions can be found in this same appendix where there
are a number of referenced complaint letters regarding power quality.

Regulator’s View

Performance Based Ratemaking (PBR) seeks to establish an environment that
stimulates the utilities to improve efficiency and keep prices in line with inflation.
This has the potential of forcing some utilities to sacrifice maintenance and other
costs for the sake of providing a reasonable rate of return to their shareholders.
As customers are held captive, the OEB is charged with the duty to ensure
Utilities do not forfeit reliability for profits. They do this through benchmarking
Service Quality Indicators such as those mentioned above (i.e. SAIDI, SAIFI and
CAIDI) and any indices over the 3-year average must be explained to the OEB.
With this data, rate plans can be compared against annual performance to
baseline performance standards. In addition to this, there are talks surrounding
penalties being included to discourage deterioration in service with budget cuts.

Root Cause Analysis

EnWIN requires a 60% system reliability improvement to reach the top quartile
performers. To move from the current state (13" in the Province) to the planned
future state (top quartile performer) the root causes must be identified and
addressed. An analysis of the outage statistics for the years 2001 through 2003
identified Lightning, Trees and Adverse Weather as the predominant factors
related to unplanned power outages (See Appendix C).



Review of the 2005 Outage statistics, shows the root causes below:

2005 Outage Causes

Defective Equipment
18%

Lightning
14%

Adverse Weather
10%

Foreign Interference
12%

Unknown/Other
3%

Tree Contacts
33%

Scheduled Outage
10%

Loss of Supply
0%

Figure 1: 2005 Root Causes of QOutages

To improve System Operating Reliability we must:
e Limit the number of incidents and avoid major incidents (Prevention);
e Limit the consequences of major incidents when they do occur

(Response)

Weather :
Trees :

Response of SAIDI

p System Faults |—=—p| Protective | —— 3 SAIFI

Animals : Devices CAIDI
ni :
MVA,
Equipment :

PREVENTION RESPONSE

Figure 2: Prevention and Response Initiatives



A number of programs focusing on PREVENTION are already in place and are
summarized below:

» Defective Equipment related outages — Infra-Red Scanning, Insulator
Washing, System Inspection (Poles, Wires, Grounding, Underground
Vaults, etc), Station Maintenance Preventive Maintenance and the
Rehabilitation (4.16kV Conversion) program are all initiatives EnWIN
undertakes to minimize outages caused by defective plant and equipment.

e Weather & Rodent related outages - Tree Trimming, installation of
“squirrel” guards, installation of “tree-proof” cable, installation of lightning
arresters and fused taps are all programs aimed at preventing/reducing
outages related to weather, trees and animals.

The Recloser Loop Scheme program focuses on RESPONSE, more particularly,
how protective devices can be utilized to help improve system reliability.

Proposals

A variety of system reliability improvement proposals along with their
corresponding projected reliability improvements are listed below:

. Cost
SAIDI Projected -
Project Improvement Cost ($M|I:/|°ons)l
0,
(%) Improvement
Loop scheme 10 $1 M 0.1
implementation
More  aggressive tree 5 $300k/yr for 0.74
trimming 20 years Not practical,
NPV =$3.7M politically
sensitive
Tree cable installation on 10 $4 M 0.4
existing 27.6 kV circuits
Replace overhead line with 30 $40 M 1.33
underground cable

Of the proposals mentioned above, the loop scheme implementation offers the
largest return on capital employed with respect to reliability improvements. More
aggressive tree trimming may not be financially and politically attractive as many
residents are very concerned over the aesthetics of aggressive tree trimming.
Changing the clearance standard from 8 feet to 16 feet would entail the
destruction of many trees within the City limits. Tree cable installations were
piloted in 2005 with the rebuild of the Riverside area in the City of Windsor. The
benefits related to this program will be presented next year based upon field data
expected this year. Replacing overhead lines with underground cable comes at
a premium of more than 5 times the current overhead reconstruction costs.



Based upon these factors, it is argued the loop scheme implementation on 27.6
kV feeders is the most economic method to improve system reliability quickly.

Loop Scheme Theory

The theory behind the loop scheme methodology is to allow the system
protective devices to operate without human intervention thus allowing the
system to restore power to as many customers as possible in as short a time as
possible. It is constructed using recloser devices in the middle (mid-point
reclosers, denoted by A & B in Figure 3, below) and at the ends (tie-point
reclosers, denoted by T) of the circuits. The mid-point reclosers were installed
between 2002 and 2004. The loop scheme can provide isolation of faulted
sections within a given distribution circuit and simultaneously, re-establish
service to all customers unaffected by the faulted section within a relatively short
period.

Components and characteristics

Substation circuit breaker - A substation circuit breaker is a mechanical switching
device, capable of making, carrying, and breaking currents under normal
circuit conditions and also, making, carrying for a specified time and
breaking currents under specified abnormal circuit conditions such as
those of short circuits.

Mid-Point recloser - A mid-point recloser is a recloser electrically located
between a breaker and a tie-point recloser. The mid-point reclosers are
normally closed.

Tie-Point recloser - A tie-point recloser is a recloser located at the electrical
halfway point between two sources or two distribution feeder circuits.
Typically a tie-point recloser is electrically located between two mid-point
reclosers. The tie-point reclosers are normally open.
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The configuration is shown in Figure 3.

Source 1 ‘/ B ‘/

Source 2 A

Figure 3: Classical 3-Recloser loop control scheme

Classical 3-Recloser Fault 1 Scenario

A permanent fault exists at location F1 (Figure 3), between the Source 1 circuit
breaker and the mid-point recloser B. The Source 1 circuit breaker will recognize
the downstream fault and go through its one reclosing shot to lockout. On lockout
of the Source 1 circuit breaker at certain time (t;, seconds) the mid-point recloser
B will recognize a loss of 3-phase voltage at t;, seconds, after the initial fault or
(Eq.1) and automatically open, isolating the faulted zone, F1, on the source side
of the recloser.

ty =ty + 10s (Eq.1)

The tie-point recloser T will at the same instant recognize a loss of 3-phase
voltage on the Source 1 side of the recloser. After an additional delay time from
the initial fault at Source 1 or (Eq. 2), the tie-point recloser T will close. This
establishes service from Source 2, to recloser A, and through the tie-point
recloser T to the open sectionalizing recloser B.

ty=t; + 10s (Eq. 2)

According to the published literature (See Appendix E), utilities employing this
technology can significantly improve system reliability. In some test cases,
improvements of up to 25% were anticipated. These improvements will vary
based upon a variety of factors such as customer class make-up, length and
configuration of circuits, etc.
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Benefits from Loop Scheme

The improvement can be achieved by reducing the outage time when a fault
occurs at F1 in Figure 3. Traditionally, emergency responders are dispatched to
isolate faulted sections of line. In many instances this may take up to a couple of
hours. By implementing the loop scheme, the load on the healthy sections can
be transferred in less than a minute. Outages lasting less than one minute in
duration are not counted in the reliability indices.

Based upon the analysis of EnWIN’s historical fault data (See Appendix D),
system reliability can be improved by 10-15% using a loop scheme. Two
scenarios were analyzed using EnWIN's 2005 reliability data (NOTE: It would
have been too difficult to adjust the 2004 figures for this analysis, as such, 2005
outage data was used). These were, Present System (which includes 32 mid-
point pole top reclosers and the Loop Scheme. The following table summarizes
the findings of this analysis:

Reliability Index Present Loop Scheme
(2005) System (% Change)
SAIDI 2.65 2.28
(14.09% Improvement)
SAIFI 3.16 2.70
(14.57% Improvement)
CAIDI 0.84 0.84 (No Change)

In summary, this table shows that had the tie-point reclosers been installed in the
system, the reliability would have improved by 14%.

Assuming tie point reclosers had been installed in 2003 and the 10%
improvement to reliability indices (a conservative estimate) had been realized for
2004, EnWIN would have improved their provincial ranking to the 11" position.
This is squarely in the third quartile, just two places behind Horizon Utilities
(former Hamilton Hydro).

Furthermore, this improvement in response time translates to customer cost
savings in the order of $1.1 Million per year (see Appendix A). This is the
minimum amount that customers should be willing to pay in rates for improved
reliability. Other intangible factors such as inconvenience will result in a higher
investment level.

Another concern impacting system reliability is related to cost saving measures
being introduced this year with the planned reductions in shift coverage by the
trouble department. As exposure related to un-manned shifts increase so do
potential liabilities and response times related to power interruptions. The loop
scheme proposal will help alleviate some of these pressures.

12



Other Benefits

The loop scheme, if implemented, will enable quick transfer of load between
feeders. A loop scheme recloser has the potential to be used not only for
reliability improvements but also for fast load shedding and restoration during
emergencies. This provides an added benefit by ensuring EnWIN’s most critical
customers (i.e. large manufacturers and Hospitals) are protected from extended
loss of supply.

Another benefit relates to the provision of better customer service regarding
supply voltage inquiries/complaints. Since these tie reclosers will be installed at
the ends of the feeders, EnWIN staff can better obtain power quality information,
which will enhance the ability of the System Operators and Planning Engineer to
address customer supply complaints such as low voltage problems due to long
feeder lengths and load increases. The availability of real time information from
the reclosers will allow the company to proactively deal with low voltage
problems.

An added benefit of the improved power quality is the retention of key customers
such as Ford, General Motors, Daimler, Kautex, Windsor Mold, etc. plus the
added potential of drawing in or attracting new facilities and/or plant expansions.
Again, supporting information relating to these factors can be found in
Appendices F & G.
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Conclusion and Recommendation

If the improvement to distribution system reliability can’t be economically justified
through an increase in kilowatt-hour sales, why is it so important to continue to
spend in this area? One reason is, pressure from our regulator, the Ontario
Energy Board and their threats to establish minimum performance levels
measured by SAIDI, SAIFI and CAIDI. Based upon the 2004 MEARIE report,
EnWin Powerlines Ltd. ranks 13" out of the 16 large Utilities in the Province of
Ontario when it comes to system reliability. OEB pressure to improve may come
in the form of penalties for failing to meet established benchmarks accompanied
by refusal to allow EnWIN to increase their rates to cover ever-increasing costs.

Another driver is the avoidance of negative public relations. A utility with a
reputation for unreliable service cannot attract major industrial customers to its
service territory much less maintain its existing customer base.

General customer satisfaction is another factor to consider. A cornerstone of
EnWin Powerlines’ Ltd. mission statement is to provide reliable electrical service
to its customers. EnWin Powerlines Ltd. corporate objectives also include the
desire to foster a culture of continuous improvement with an eye toward being
“pest in class” where possible. This initiative is in keeping with that goal.

The recommendation of this report is to fund the project with the lowest cost
providing the maximum improvement to reliability, namely, the loop scheme
(distribution automation) plan. This program will cost $1 Million to be spent over
2 years (i.e. $500,000 has already been budgeted for 2006 and another
$500,000 will be required in 2007).

By implementing the loop scheme, ENWIN is expecting to:

. Improve system reliability by an additional 10% (see Appendix D-note
assumptions and Appendix E). All factors being equal, a 10%
improvement in reliability would place EnWIN two places behind Hamilton
in 11" place out of 16.

. Reduce impacted customer cost by $1.1 Million dollars per year (see last
page of Appendix A).

. Operate the reclosers remotely thus improving response time.

. Transmit voltage, current, power factor and power quality information
through the SCADA system to help system operation and planning.

. Provide quick load shedding and restoration ability during emergencies

14



Appendix A

Interruption Costs, Customer Satisfaction and Expectations for
Service Reliability
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Introduction

(This introduction is not a part of IEEE Std 493-1997, IEEE Recommended Practice for the Design of Reliable
Industrial and Commercial Power Systems.)

The design of reliable industrial and commercial power systems is of considerable interest to
many people. Prior to 1962, a qualitative viewpoint was taken when attempting to achieve
this objective. The need for a quantitative approach was first recognized in the early 1960s
when a small group of pioneers led by W. H. Dickinson organized an extensive AIEE survey
of the reliability of electrical equipment in industrial plants. The AIEE survey that was taken
in 1962 was followed by several IEEE reliability surveys, which were published in 1973
through 1979. These surveys from the the 1970s were the basis for the reliability data con-
tained in IEEE Std 493-1980. Six additional IEEE reliability surveys have been conducted
and published during the 1980s and have been updated in this revision of IEEE Std 493-1997.
The 1990 edition included pertinent tutorial reliability material and the cost of power inter-
ruptions data.

IEEE Std 493-1997 presents twe new chapters, Chapter 9, a new methodology for estimating
the frequency of voltage sags at industrial and commercial sites, and Chanter 10, a methodol-
ogy for estimating the number of tests required to demonstrate reliability of emergency and
standby systems. New appendixes have been added on high- and low-voltage circuit breaker
reliabilitv data. guarantees of gas turbines and combined cycle generating units, transmission
tine anc equipment outage data, interruption costs, and expectations for service reliability.
The existing appendices have been updated.

Tutorial reliability sessions on the design of industrial and commercial power systems were
conducted at technical conferences of the IEEE Industry Applications Society in 1971, 1976,
1980, and 1991.

This recommended practice was prepared by a working group of the Power Systems Reliabil-
ity Subcommittee, Power Systems Engineering Committee, Industrial and Commercial
Power Systems Department of the IEEE Industry Application Society.

This IEEE Recommended Practice serves as a companion publication to the following other
Recommended Practices prepared by the IEEE Industrial and Commercial Power Systems
Department:

— IEEE Std 141-1993, IEEE Recommended Practice for Electric Power Distribution for
Industrial Plants (IEEE Red Book).

— IEEE Std 142-1991, IEEE Recommended Practice for Grounding of Industrial and
Commercial Power Systems (IEEE Green Book).

— IEEE Std 241-1990, IEEE Recommended Practice for Electric Power Systems in
Commercial Buildings (IEEE Gray Book).

— IEEE Std 242-1986, IEEE Recommended Practice for Protection and Coordination of
Industrial and Commercial Power Systems (IEEE Buff Book).

— IEEE Std 399-1990, IEEE Recommended Practice for Industrial and Commercial
Power Systems Analysis (IEEE Brown Book).
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— IEEE Std 446-1995, IEEE Recommended Practice for Emergency and Standby Power
Systems for Industrial and Commercial Applications (IEEE Orange Book).

— IEEE Std 602-1996, IEEE Recommended Practice for Electric Systems in Health
Care Facilities (IEEE White Book).

— IEEE Std 739-1995, IEEE Recommended Practice for Energy Management in Com-
mercial and Industrial Facilities (IEEE Bronze Book).

— IEEE Std 1015-1997, IEEE Recommended Practice for Applying Low-Voltage Cir-
cuit Breakers Used in Industrial and Commercial Power Systems (IEEE Blue Book).

— IEEE Std 1100-1992, IEEE Recommended Practice for Powering and Grounding
Sensitive Electronic Equipment (IEEE Emerald Book).

Participants

The following members of the working group of the Power Systems Reliability Subcommit-
tee contributed to these chapters:

Chapter 1:

Chapter Z:
Chapter 3:
Chapter 4:

Chapter 5:
Chapter 6:
Chapter 7:

Chapter 8:

Chapter 9:

Chapter 10:

Don Q. Koval. Chair

Introduction—b. Q. Koval, Chair; C. R. Heissing

Pianning and desigr—C. R. Heising. Chair; B. G. Douglas, P. E. Gannon, C. E.
o fag = Qo
Beising, A. D. Patton
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C. R. Heising, D. O. Koval, P. O’Donnell

Evaluating and improving the reliability of an existing plant—C. E. Becker,
Chair; B. G. Douglas, C. R. Heising, D. O. Koval

Electrical preventative maintenance—C. R. Heising, Chair; S. J. Wells
Emergency and standby power—A. Kusko, Chair; C. R. Heising, D. O. Koval

Examples of reliability analysis and cost evaluation—R. Lennig, Chair; M. H. J.
Bollen, P. E. Gannon, R. H. Gauger, C. R. Heising, D. O. Koval, D. J. Love

Basic concepts of reliability analysis by probability methods—A. D. Patton,
Chair; M. H. J. Bollen, R. H. Gauger, C. R. Heising, D. O. Koval, D. J. Love, C.
Singh

Voltage sag analysis—L. E. Conrad, Chair; M. H. J. Bollen, Vice Chair,; C. E.
Becker, W. F. Braun, J. Csomay, B. G. Douglas, U. Grasselli, D. O. Koval

Reliability compliance testing for emergency and standby power systems—D. O.
Koval, Chair; C. R. Heising

Other members of the working group who contributed to the development of the 1997 version
of this recommended practice are as follows:

K. W. Carrick P. P. Khera A. T. Norris
S. .

E. Golpashin A. Kusko
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COST OF ELECTRICAL INTERRUPTIONS
IN COMMERCIAL BUILDINGS

Power Systems Reliability Subcommittee Regort
Philip E. Gannon, Coordinating Authorl/

Abstract

An 1EEE sponsored relisbility survey to deter-
wmine the cost of electrical Interruptions in commer—
cial bulldings was completed in 1974, Tha survey
form was a simplified version of forms used {n 1972
reliability study of industrial plants., The survey
included building types and locaclons, and length and
cost of electrical service {nterruptions. The survey
results reflect data from 48 companies covering
5S bulldings in the United Scates. Thisx information
is useful in the design of electrical systems for
commezcial buiidings,

Introduction

Knowledge of the cost of power outsges, both for nor-
wsl and erftical servicer, it useful in Che design of
commercial bullding power systems, allowing cost-
affeccive judpementz to be made with respecc te the
inscellation of & second wrility company service, sn
eoergency generstor, o7 possibly ar uninrerruntible
power supply.

During 1974, the Relisbility Subcommittes of the
Indugtrial zud Commercial Power Systems Commirtee
completed & survey of the cost of electrical {nter-
ruptions in commercial bulldings in the United Stetes.
Inciuded in this paper are the following vesults:

1 Cost of power vutages to commercial buildings
{$ per KWH of undelivered energy).

2 Cost of power outages to comwercial buildings
($ per square foot/hv and § per employee/hr).

3 Criticsl service loss duration time (length of
time before an interruption causes a signif-
icant loss).

% Miscellaneous fteme relative to prevision of
auxiliary generators, types of electrical ser-
vice, and other physical data.

Survey Porm

The survey form {s shown in Appendix A (two pages).
A simple multiple choice or single line f{ll-in
form was utilized {n an attempt to reduce the time
of the responders, but still provide partinent decta
for a meaningful analysis.

Response to Survey

A total of 48 compantas reporting on 55 buildings re-
sponded o the survey with complete dsta. Incomplete
data, omitting the critical outage cost informatfon
was vecejved on 121 additional buildings. Unfortu-
nately, this data was of no value in the present
survey. Valid data was submitted slmost equally for
builldings located {n the eastern, central, and western
regions of the U.S.A.; with 43 percent of the bulld-
ings {n downtown areas, 17 percent in urban areas, and
40 pevcent in suburban aresas. Forty-six percent of
the butldings were used 5 days per week; 39 pexcent,

6 days per week; and 15 percent, 7 days per week.

Copyright @ 1998 |EEE. All rights reserved.

Survey Data Preparastion

All of the returned survey forms were reviewed. Use<
sble data was punched onto computer cavds for use ia
dats proceasing.

Survey Resules -- Cost of Power Qutages

Each respondent was asked to report on the cost of
power outages as follows:

1 Dollars per failure -- 15-minute duration, one-~
hour duration, and greater than one-hour dura-
tion; total value of lost operation tncluding
wages, damages for delays, loss of computer time,
and loss of retall siles minus cost of goods not
sold was to be included.

Z Critical service loss duration time -- length of
time pefore st intecruptior causer © significant
lose,

I Bullding maximuc power demand, and ussge, ar well
&% aree Aanc number of employees.

Tne dste made it possible to cskzulate the cost of
power outages in terms of doliere per k{lowatt-hours
of undelivered energy &t bullding peek load.
The average cost of power outages from the survey for
the buildings surveyed is glven in Table 1.

TABLE 1

AVERAGE COST OF POWER GUTAGES
FOR BUILDINGS IN THE UNITED STATES

All commercial buildings $7.21/KWH not delivered

Office buildings only §8.86/KWH not delivered

1/ Other members of Sub-Committee:

The average maximuu demand was 3,095 KW for all com-
mercial buildings reporting outage costs. The maxi-
wum demand for the office bulldings was only 3,035 KW,

Additional datails of the cost of power outages avre
given in Tables 2, 3, and 4. The tables present szddi-
tional data including:

1 Outaege costs for "office buildings® as a function
of duration of outage for three time periods.

2 Effect of computers on outage costs.

3 Relacionship of outage costs to: KWH not deliv-
ered, to cost per 1,000 square feet per hour of
building affecred, and to cost per emplayee per
hour affected.

A.D. Patton Chair-
man; C,R, Helsing, Viee Chairman; C.E. Becker;

¥.F, Chamow; W.H. Dickinson; M.D. Harris; R.T.
Xulvicki; D.W. McWilliams; R.W, Parisfan; Stanley

Wells
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TABRLE 2

QUTAGE COSTS FOR “OFFICE BUILDINGS™
AS A FUNCTION OF DURATION
(WITH AND WITHOUT COMPUTERS)

APPENDIX C

TABLE 3

OUTAGE 00STS FOR "OFFICE BUILDINCS"
AS A FUNCTION OF DURATION
(WITHOUT COMPUTERS)

Sasple Sampld
Sire | Maximus|Minimun |Average, Size MinimumjAvarag
15-Minute Duration 15-Minute Duration
Coat/peak KW hr. Comt/pask KW hr.
not delivered 25 1§ 22.221§ 1.50fs 7.54 not delivered 11 |$ 10.70|¢ 1.50|% 5.84
Cost/1,000 8q. ft. of Cont/1,000 sq. fr. of
bldg./hr. 26 247.6 10.5 61.8 bldg./hr. 11 107.4 10,54 49,54
Cost/employee/hr. 26 52.0 3.0 16.0 Coat/smployse/hr. 11 28.36 3.00} 12.5§
1-Hour Duration |1-Hour Duration
o e e’ (:ottlp:l\;‘ﬂ h:' 13 1§ 13.33|¢ 0.91{% 5.30
not delivered 29 |$ 24.93|5 0.64)5 6,74 pot delivere . . .
Cont/1,000 »ar fe of w;;/ﬁ,g:o st s e | s s
bldg. /hr. 32 | 125.00f s5.24] s3.12 . /hr. . . ]
Cont/employee/hs, 32 34,30 125t 12.22 Cost/employee/hr. 15 26.57 1.25F 10.64
Duration I Hou: FEE‘.M&E
Coei/pesl XV n:i. Cost/peak E¥ hr. 1 18100.0008  1.974¢ 36.66
not delivere 13 jS106.001¢ G, C 16,16 Cost/L, 000 sy, f£0. of
Corcri 000 ae. fe. af | AR et bidg./hr. * | 320.00] 45.00) 130.00
vldg. fn:. L | 32.00, 1.08| 6t.os  Kesc/espioveesnr. 2| sl coo| 2752
Cost/employee/hr. 14 75.80 G. 48 16.41}
TABLE 4
OUTAGE COSTS FOR "OFFICE BUILDIRGS®
AS A FUNCTION OF DURATION
(WITH COMPUTERS)
Sauple
Sixze |Maximua!MiniounlAverage
15-Minute Duratien
Cost/peak XW hr, not
not delivered 14 18 22.22)% 1.88}% 8.89
Coat/1,000 sq. ft. of
bldg./hr. 15 2%0.00| 16.57] 78.21
Cost/employee/hr. 15 52.00 4.00| 18,53
1-Hour Duration
Cost/pesk KW hr.
not delivered 16 |$ 24.93($ 1.88|% 8.30
Cost/1,000 sq: ftr, of
bldg./hr 17 125.00| 15.88| 54.52
Cost/employee/hr. 17 34,30 4.00[ 13.62
Duration 1 Mour
Cost/peak ¥W hr.
not delivered 10 |5 67.66{ 0.16{5 9.81
Cost/1,000 8q. ft, of
bldg. /hr. 11 226.19 1.05] 44.08
Cost/employee/hr, 11 75.82 0.68! 12.70
292

Copyright © 1998 IEEE. All rights reserved.



|EEE

APPENDIX C Std 493-1997

TABLE 5

CRITICAL SERVICE LOSS DURATION TIME
FOR "ALL BUILDINGS"

Service Loas Durstion Time

1 ? 3 X 3 S I 1 12
Cycle |Cyclas{Cycles] Sec. [Sec, {Nin.] tin.  Nour|tovurs

Porcent of buildings

with rritical service less - .
duration less then er equsl n 3 ” l}! 182 |61 [ 642 | 792 | 200%

te the time fadicated.

TARLE 6

CRITICAL SERVICE LOSS DURATION TIME
FOE “OFFICE BUILDINGS"

L derviec hawe Wmcather Tim ]

Dot ba bt b1 obs s ety b
yehe foysies Gy Bod. Prec Msn. I Mie. ) Bour mers:

§ Pereest of ullidiogs
vtk eritieal sorvies leae .
vation dest tnmn ot eeeed| 36 ] 10| 1 p2sz 13k fser fver {ast fuee:

B Rl Line indheated, { f

TAELE 7

RELATIONSHIP OF AUXILIARY GENERATORS
ARD SINGLE FEEDER SERVICE TO "ALL BUILDINGS"

Buildings |No Auxfliary
Husber with Generation
of Auxiliary and Only
Responses |Generation|Single Feeder

Buildings with

computers 23 15 1
Buildings with-

out computers 32 13 7
TOTAL 55 28 8

Survay Results -- Criticsl Service Loss

Duration Time ably define. The results of the survey indicate that

individual requirements for electrical anergy are such
The amount of time &n electrical service can be inter- that 1¢ is probably not possibkle to establish a gen~
rupted before it causes significant lossas is a ques- eral crictical service loss duration time. The survey
tion which our profession has not besn able to suit- results are shown in Tables 5 and 6.

Copyright © 1398 [EEE. Al rights reserved. 293



{EEE
Std 493-1997

TAMLE B

TYPE OF ELECTRICAL SERVICE
TO ™ALL BUILDINGS"

APPENDIX C

TABLE 5
PHYSICAL DATA == "ALL BUILDINGS"

TABLE 10

PEYSICAL DATA ~~ "OPFICC BUILDINGS®

! }l Snnmid
lrex Eize |Manieum!Minimomjaverage i

Ares, wg. ft. x 107 % L.600] 38 I
humber of fluors 35 L1 2 i}
Nusber of smpioyees 35 7,000} 150 1,652
Aannal usage -

Megevwatt houre 32 51,046 840 G, 4ad4
Peak XKilowatt demand 32 17,000| 270 3,033

Sample
Nusber Type of Jervice Iten Size [Maxisum[M¥inimua|Average
of Single Kultiple 3
Respenses| FesdariNetwork| Fesder [Other hrea, sg. f¢. x 10 54 2,085 3 400
Butidings Mumber of flooxs 55 52 1 12
e aters » ! y i Nusber of smployees s1 | 7,000] 2 | 1,38
Buildings
Annual usage -
e ] (M A Megawact houts s2 {101,300 210 Ju1,em
Pask Kilowatt demsnd 52 17,250| 9% 3,095
TOTAL 55 13 18 19 5

TABLE LI

AVERAGE OF PHYSICAL DATA
FOK "ALL BUILDINGS"
ARD FOR "OFFICC BUILLINGS™

{0 ML | offree
Lces i buﬂding:}buﬂﬂngm f
] i
Hegawat: houre/1,00C ag. f5.
of bufldinge srsa/year 35.5 35.5
Hegawatt hours/empioyne/ysar 2L.2 7.8
Feak Kilowat: dewand/1,000 sq.
£r. of building ares 1.3 11.5
Peak Kilowatt demand/employes 5.0 2.5
Employees /1,000 xq. ft. of
building Ares 3.9 6.7

Thirty-six percent of "all buildings" veporcting could
be without alectrical energy for 5 minutes before the
lack of energy was considered to be critical, whila
6 percent could be vithout energy for only 2 cycles
and 3 percent for only one cycle befora signifizant
losses were incurred.

Fifty percent of the "office buildings" reporting
eould be without electrical enargy for 3 minutes
before the lack of energy was considerud to be criti-
cal, vhile 10 percent could be without energy for only
2 cycles, and 5 percent for only one cycle before sig-
aifticant losaes were incurred.

Precautionary measures taken to minimize critical out-
ages in duildings where computers are instslled are
indicated in Tadble 7, whare 65 percent (15 of 23) of
the buildings reporting have auxiliary generating
uvnita, Ouly 4 percent (1 of 23) of the buildings re-
porting have no auxiliary generation and sre merved by
& #ingle feeder from the utility cowpany. A like cow~

294

parison is shown for buildings not having computers;
in chese instances, 41 parcent of the buildings have
suxiliary generation and 22 percent are served by sin-
gle feeders from the utility company.

Yable 8 shows thi type of alactrical service to all
buildinga reporting. Eilghty-seven percent of the
buildings vith computers have network or multiple
feeder service, vhile 53 parcent of the bufldings
without computers have network or multiple feeder
aervice,

Survey Results -- Dessnd snd Usape Data

Each respondent was asked to report groaas floor area,
nuaber of floors, nuaber of employees, and electrical
energy usage and demand. While not directly related to
the subject of this paper, the data 48 of interest, and
will perhaps allow the reader to make & better judge-
ment of che validity of the dets presented previcusly.
The details sre givea in Tables 9, 10, and 1l.

Copyright © 1898 IEEE. All rights reserved.



APPENDIX C

It is balieved that the employes data for the “aAll

Buildinga" category may not be valid, sinca it appears
that not all saployess wvsre raported for some multi-

function buildings, the office/retail category im
particular,.

Conclusions and Discussion of Results

1 Cost of Power Outages (Tables }, 2, 3, and &)

IEEE
Std 493-1997

d A comparizon of the aversge costs of outages
for commarcial buildings with that for indus-
trial plants (Reference 18 shown in Table
12, The data (s intarpreted to mesn that
short-term outages in industrial plants could
be more costly than those in commercial build-
ings, while long-term outages are more coatly
in cownarcial buildings.

4 There 1s a wide spread in the coat of power
outsges (KWH not delivarsd) in commercial
buildings. Even within lika types of build-
ings, with or without computers, thers is s
great difference in the costs assigned.

b The cost per KWH not delivered increases
greatly whan the outsge duration time exceeds
one hour. An sxception to this is buildings
with computers.

It i probable that for outages of lass than
one hour, smployeas may remain partislly pro-
ductive and the temperature of their snviron-
meat vemaing tolerabla. For longer outages,
saployses may heve to be furloughad for the
remeinder cf the day.

¢ The cost of power interruptions for buildings
with computers verie: frox 56, 89/KWH sverage
for outeger of li-minutes duration te $%.81/

. for outager of grester than one hour. Lt
it suspected that the small differencial 4x
due to the fact that & short durstion as well
ac ¢ long outsge rendere the computer ipoper-
546, #nd Lhe employsksr ATE eliher nom~produc~
tive during thit period or repairing possibis
damsge caused by the outags.

& Additional information on the cost of power
outages in Sweden, Norway, snd the United
States 1is contained in Referencs J.

2 Crieical Service Loss Duration Time
Tables 5 snd 6)

& As would be expected, there {5 & wida spread
in the critical time of a power intarruption.
This is probably due to the wide variacions of
type of work being accomplished, the type of
equipment involved, and the general work eavi-
ronment, For example, a windowless building
in vhich & sensitive computer operation is
performad would be wore repidly sffected than
& vindow-wall building performing normal of-
fice fuanctions.

b Xt i# suggested thar & future survey ateempt
te define the reasons for the wide variances.

¢ Damend end Usepe Dzze (Tabler §, IC, &nd i)

& Of the "sll building” dats veported, the sreas
averaged 400,000 square feet, 1I fioors in
height, with an annusl usage of kimos: LI,000C
magavett hours, and & demand of 3,095 KW.
Minimue and maximum datz were not svailable.

TABLE 12

COMPARISOR OF AVERAGE O)STS OF POWER OUTAGES
I¥ COMMERCIAL BUILDINGS AND INDUSTRIAL FLANTS

Type

Cost

All commercisl buildings

$7.21/KWH not delivered

Office buildings

$8.86/KWH not delivered

Industrial plants — all

$1.83/XW interrupted +
$2.68/XWH not delivered

The data for "office buildings" indicate aver-
age values within 10 percenc of that for "all
bufldings,” except for the number of amployess,
wvhich ie 16 percent grester.

b The average electrical usage for all buildings
and for office buildings only is nearly equsl
when placed on & par uait basis (33.5 XWH/
8q. Ft.) as 1s the paak demand (11.3 Wacts/
8q. F&. ko 11.5 Watts/Sq. Ft.). The relacien-
ship of usage and demand to employees does not
correlate for sll buildings and office build-
ings only. Az menticned heretefore, the va-
11dity of employee data with ragard te the
Office/Ratail category of buildings is ques-
tionsble., On this basis, no atteapt to draw
conclusions has been made.

Copyright @ 1998 |EEE, All rights reserved.
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SURVEY FOR! ON COST OF ELECTRICAL INTERRUPTIONS IN COMMERCIAL BUILDINGS

W INSTITUTE DF
ELCETRICAL AND
ELECTRONICS

® ENGINEERS, ING.

INDUSTRY AND GENERAL APFLICATIONS GROUP

RELIABILITY SUBCOMMITTEE OF THE INDUSTRIAL
& COMMERCIAL POWER SYSTEMS COMMITTEE

- n e m e e ---ae LR N lecdﬁulltptyu:

[}

v Blectaiedily ia an dntegral part of

own coory day Bie. 1 it Ln't Texai A& R niversie

¢+ available -- what {2 its ceoncmic Electric Power 1 "S.ty

v effect? Please help us to {ind Colleve St “" "%h 7\;;:3
1 outl by filling out this form, ege Station, TX

[}

« ®mmeeEeE.n - .. D Date

b, COMPARY HNAME {FiY1 §n 3-)etter abbrevistion of nawe)

2. BUILDING NG, {Fi1} in sequence number 1, £, 3, etc.
for busiding(s} repartec on)

3. BUILDING TYPE (Check type which best describes your building}:
[Jotrice O office/Retat? Sales O Office/Retatl Sales/Apartment
3 Retedl sates [ other (describe)

4. BUILDING LOCATION {Check applfcable f{tems):
{0 bowntown; 1 urban; 0 Subyrban;
) usA: Eastern; 3 usa: Central; T ush: Western

5. BUILDING DATA - GENERAL

Gross Area, square feet
Humber of Floors
Average Usage of Building: Hours/Day Days/wWeek

Estimated Number of Office Employees (if any)
Estimated Annuzl Retaf) Sales (if any)

Is Auxfliary or Emergency Generation Provided: 0 ves Ok
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IEEE
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SURVEY FORM - COMMERCIAL BUILDINGS IN USA Page 2 of 2
6. BUILDING ELECTRICAL USAGE DATA

7.

Electrical Energy Usage for 12-month Perjod KWt
Electrica) Maximum Demand for this Period Ko

Type of Service: [ Single Feeder; [ Network; [} Multiple Feeders With
Autematic Transfer

O other (Explain)

COST OF A JOTAL INTERRUPTION OF ELECTYRICAL SERVICE TO YOUR BUILDING
e PEAK PERIOD: (Best Upinion ~ 17 ne INLerruptions have
occurred, zssume hypothetical instances}

&} 15-Minute Duration 4
b} t-Hour Duration §
¢} Kours burstion $

boes &, b, o~ ¢ include Tosses from —
an *on-line' electronic computer? i Yes O e

For "Office Buildings" loss should include wages of all employces affected,
plus any other direct costs incurred including delays, and damage to equip-
rent. This would include any losses from an “on-line" electronic computer.

For "Retail Sales“ cost should include estimated loss of sales minus cost
of goods not sold, plus cost of any damage incurred.
LENGTH OF INTERRUPTION OF ELECTRICAL SERVICE

1f there a definitive length of time before
an intervuption causes a significant Voss? [ Yes O Ko

If "Yes", what is maximum time before
significant losses will be incurred? Hours Minutes

Copyright © 1998 IEEE. All rights reserved. 297



IEEE
5td 493-1997

APPENDIX O

Table 2. Customer Outage Cost Surmnmary

Generation Outage

Transmission or Distribution Outage

Market Segment Mean Outage Cost Mean OQutage Cost
Residential Customers

Cost Par Event $4.91 $5.39

Cost Per Peak kW h $) .88 $2.07
Comm ercis| Cuatom ars

Cost Per Event 360419 $1,317.2)

Cost Per Peak kWh $21 .02 $45.82
Industriai Custom era

Cost Per Event 34,443 00 $5,403 55

Cost Par Peak kWh $3.60 $7.61
System W ide

CastPer Event n/a nis

Cost Per Peak kW h $7 79 $16.15
Micharl J Sulhvan, “Volume Five: Outage Cost Jummary”, in finet Repast for Value Of Scrvice Study, December 1992

market segment means (i.e., the mean for commercial ot
industrial customers). For example, multiple R’s for
regression models predicting outage costs arising from
different kinds of outages ranged from .67 to .34. That is,
these models explain between 34 and 67 percent of the
variation in outage costs about the averages for the market
segments — a statistically significant improvement over the
predictive power arising from market segment alone.

Since much less information is required to estimate customer
outage costs from the parameters in the regression model, it
is possible to calculate customer specific outage cost
estimates for all large customers (from regression models)
and thus to obtain detailed estimates of customer outage costs
without the expense of on-site surveys of all customers. Thas
approach is being used by Duke Power Company to calculate
circuit specific outage costs including unique estimates for
each of its 1,000 largest customers.

Although less of the variation in residential interruption cost
is accounted for by variation in other household attributes,
significant statistical associations are found between
residential customer interruption costs, the size of the

£ Cerameci
0 Inchantrial

household and the age of its inhabitants. In general, the
older the members of a household, the lower the houschold’s
average interruption cost. When children are present,
customer interruption costs are significantly higher.

Circuit level interruption costs should be used when applying
interruption cost information to transmission and
distribution planning problems. While system average
interruption cost estimates are meaningful and useful for
generation planning, significant errors can be made by
applying system average figures to particular circuits.
Because of the variation that exists across circuits in the
distribution of customers by market segment and size,
customer interruption costs for particular circuits may
deviate dramatically from system averages.

From the individual customer’s point of view, generation
outages (i.e.,. those including advance warning) are
inherently less costly than transmission and distribution
outages (i.c., those without warning). Advance warning
significantly lowers the costs of outages for commercial and
industrial customers. Table 3. illustrates the effect of
advance notice on customer outage costs.

x

DHHDHHHW

Y
i
ix
5
Ik
E w
3 8 i
0 | L. [t
30.00 <110 310 $100.0 S 3k 3100k >$im
$100 141k 31k 3100k L1t
Fig. 2a. Commercial and Industrial Customers
4

482

0O -3D 40-31 $1-3T $2-B $4-3F SEK SE IR $D G

Fig. 2b. Residential Customers
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Calculations showing Customer’s lost cost based upon IEEE report:

ENWIN Revenue Loss

Cust-hour 34,789

Cust interr

hour/Cust 0.41

Total cust 85,446

Average Demand 508.1

Loss, MWh 206.9

Loss cost $ 3,384.99

Crew 60

Cost of crew $ 18,000.00

Total cost 21,384.99

Project cost $ 500,000.00

Present- Customer Outage Loss-Cost per year
Resideritial Commercial Industrial Total
kW on total kW on total
kW on total commercial industrial
residential cust, cust,
201,696 [cust, demand 120,915.90 |demand 185,438.25 |demand 508,050
$ 2.07 |/kWh $ 7.21 |[kWh $ 7.61 |[kWh
$ 1,206,566.29 |ost per year $2,519,431.51 |lost per year | $ 4,078,193.76 |lost per year | $ 7,804,191.55

32

TotalCust-hour 246,931
Total cust 85,446
hour/Cust 2.89
Projected - Customer Outage Loss- Saving Per Year
Residerrl:ial Commercial Industrial Total
kW on total kW on total
kW on total commercial industrial
residential cust, cust,
201,696 [cust, demand 120,915.90 |demand 185,438.25 |demand 508,050
$ 2.07 |/kWh $ 7.21 [/kWh $ 7.61 |[/kWh
$ 169,987.71 |lostperyear |$ 354,951.39 |lostperyear}$ 574,558.41 |lost per year|$1,099,497.51
TotalCust-hour 34,789
Total cust 85,446
hour/Cust 0.41




Appendix B

2003, 2004 and 2005 Utility Performance Management Survey -
By MEARIE Group
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fUSS  R20

System Average Interruption Duration Index (SAIDI)

Large Utilities
Thunder Bay 1.96
Waterloo North 1.85 Q,_‘
-~ Barrie O B 1.35 L1z
Enwin 1.21
Burlington 1.16 Q
Toronto 1.10 3
St. Catharines 0.96
Hamilton 0.77
Hydro Ottawa 0.75 Ql
Hydro One Brampton 0.73
PowerStream 0.59
Qakville 0.56
Kitchener-Wilmot 0.54
Guelph 0.43 Ql
Greater Sudbury 0.38
Enersource 0.37
Count 16
Average 0.919
Range (min, max) 0.37 to 1.96
Medium Utilities
Peninsula West 4.60
PUC Distribution 3.61
Haldimand County 3.07
Newmarket 2.04
Peterborough 1.95
Norfolk 1.90
Festival 1.89
Grimsby 1.83
Brant County 1.62
Chatham Kent 1.61
Collus Power 1.38
Halton Hills 1.14
Welland 0.74
Orangeville 0.58
Whitby 0.46
Orillia 0.41
Woodstock 0.34
St. Thomas 0.15
Count 18
Average 1.629
Range (min, max) 0.15 to 4.60
CONFIDENTIAL Page 217
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Yr. 2004

R22 System Average Interruption Frequency Index (SAIFI)

Large Utilities Lase
Enwin 2.73 (N
Thunder Bay 2.71 e

-~ Waterloo Nonh 2.20 .09 ‘l 3’
St. Catharines 1.70 3
Toronto 1.60 o
Guelph 1.55 W\ %
Barrie 1.33 jo
Hydro One Brampton 1.27 9
Hamilton 1.03 g
Oakville 1.03 )
PowerStream 0.99 G
Burlington 0.93 5
Hydro Ottawa 0.66
Enersource 0.62 N
Greater Sudbury 0.53 i
Kitchener-Wilmot 0.51 t
Count 16
Average 1.337
Range (min, max) 0.51 to 2.73

Medium Utilities
Norfolk 3.69
Peninsula West 3.55
PUC Distribution 3.27
Welland 2.98
Peterborough 2.42
Haldimand County 1.84
Festival 1.80
Orillia 1.39
Chatham Kent 1.30
Newmarket 1.28
Halton Hills 1.00
Whitby 0.86
Orangeville 0.64
Grimsby 0.47
Woodstock 0.46
Collus Power 0.35
St. Thomas 0.32
Brant County 0.03
Count 18
Average 1.536
Range (min, max) 0.03 to 3.69
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Y r. ooy
R21 Customer Average Interruption Duration Index (CAIDI)

Large Utilities 2avk
Burlington 1.25 ‘(“«]-
Hydro Ottawa 1.15 o
Kitchener-Wilmot 1.06 '
Barrie 1.01 14
Waterloo North 0.84 12 £
Hamilton 0.74 'K
Thunder Bay 0.72 it
Greater Sudbury 0.72 to
Toronto L ombod 0.69 ol g;
PowerStream 0.59 %
Enersource 0.59 [N
Hydro One Brampton 0.57 s
St. Catharines 0.56 y
Oakville 0.55 2
Enwin 0.44 2
Guelph 0.28 i
Count 16
Average 0.735
Range (min, max) 0.28to 1.25

Medium Utilities
Collus Power 3.90
Grimsby 3.87
Haldimand County 1.67
Newmarket 1.59
Peninsula West 1.30
Chatham Kent 1.24
Halton Hills 1.14
PUC Distribution 1.10
Festival 1.05
Orangeville 0.91
Peterborough 0.80
Woodstock 0.73
Whitby 0.54
Norfolk 0.51
St. Thomas 0.46
Orillia 0.29
Welland 0.25
Count 17
Average 1.256
Range (min, max) 0.25 t0 3.90
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Ye. 200%

R68 System Average Interruption Duration Index (SAIDI) excluding Blackout

Large Utilities Ramie
Watetloo North 2.63 !
Burlington 1.91 :ﬂ Q‘L%
Enwin P . 1.84 L6 ”; rg
Toronto 1.47 '
Hydro One Brampton 1.40 10 } e
Hamilton 1.16 i
PowerStream 1.02 4
Thunder Bay 1.01 * Qz
Kitchener-Wilmot ) 0.97 ke |
Oakville 0.92 £/
Guelph 7 0.68 ?
Greater Sudbury 0.61 -y
St. Catharines ) 0.53 E !\E
Enersource 0.3 /
Count 14
Average 1.181
Range (min, max) 0.39 to 2.63

Medium Utilities
PUC Distribution 441
Bluewater 3.80
Halton Hills 3.49
Festival 3.16
Haldimand County 3.04
Aurora ’ 2.66
North Bay - 2.00
Woodstock 151
Whitby 1.50
St. Thomas 1.39
Norfolk 1.27
Collus Power 1.06
Peterborough 0.92
Orangeville 0.01
Count ’ 14
Average 2.159
Range (min, max) 0.01 to 4.41

Small Utilities
Kenora . : 8.45
Lakeland 1.27
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NE. 2002

R72 System Average Interruption Frequency Index (SAIFI) excluding Blackout
Large Utilities (‘Li'*:’.lf:
Waterloo North 431 v
Hydro One Brampton 243 Eié
§
Enwin LoRpOn 2.30 249 ;z
Toronto 1.98 b
Burlington 1.92 1o
Thunder Bay 1.80 Z
Guelph 1.74 T
Kitchener-Wilmot 1.42 o
Hamilton 1.28 .
PowerStream 1.24 =
Oakville 1.10 K
Greater Sudbury 1.07 E
St. Catharines 1.0¢ E
Enersource 0.7¢
Count 14
Average - 1.739
Range (min, max) 0.76 to 4.31
Medium Utilities
Aurora 4.35
St. Thomas 4.07
Bluewater 4.03
Festival 4.02
PUC Distribution 2.78
North Bay 2.57
Haldimand County : . 1.62
Norfolk 1.31
Peterborough 1.15
Whitby 1.04
Woodstock : 1.01
Orangeville 0.39
Collus Power 0.38
Halton Hills 0.01
Count . 14
Average 2.052
Range (min, max) 0.01 to 4.35
Small Utilities
Kenora 2.05
Centre Wellington : 1.91

CONFIDENTIAL 2004 : Page 196
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"Currie, Don" To: <sfilice@enwinpowerlines.com>

<curried@LondonHydr cc:
o.com> Subject: London Hydro Reliaibility Stats
02/03/2005 09:44 AM

Hi Shawn:
Please find attached the reliability stats you have asked for.

The published OEB stats include things like the 2003 blackout and any Hydro One related outages. Last
year we had several bad Hydro One operations at Talbot TS which affected our stats.

The internal stats remove all the things that are out of London Hydro’s control to manage.

Don Currie
Sub-Stations

London Hydro
519-661-5800 Ext. 5726
Fax: 519-661-5275

From: Sheil, Greg

Sent: Thursday, February 03, 2005 8:13 AM
To: Currie, Don

Subject: Reliaibility Stats

I must warn you these are our internal stats and not necessarily the stats that are published by the OEB.
Maijor Event Days (MED) have been removed. This is not yet an accepted practice by the OEB, hence
the difference in iublished data. | decided to include the OEB stuff. (some of the MED’s are due to

Hydro One) Book1.xls



Appendix C

An Outage Statistic Evaluation of the EWP System, Agenda
Submission — Dated 2005 01 19
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To:T. Koshik

2004 03 16
- MO8/FE
From: K. Damphouse

An Outage Statistic Evaluation of the EWP System

Scope:

This document describes the current outage statistics that EWP has generated for
the years 2001, 2002 and 2003 with emphasis on the latter. This document will also
analyze these statistics and indicate what indices improvements can be experienced
due to recommendations that will follow. These recommendations will be based
upon other Utility practices as well as the uniqueness of the EWP system.

The indices in guestion are as follows:

SAIDI ~ Defined as the total outage time that a customer on our system can
expect to be out per year (on average).

SAIFI — Defined as the average number of outages a customer can expect per
year.

CAIDI — Defined as the outage time that a customer will be out PER outage per
year (on average).

ASAl - Defined as the percent time that power was available for the year (on
average).

SAARI - Defined as the average number of momentary outages a customer
can expect per year.

Note: The Ice storm of 2002 and Blackout of 2003 were excluded from this study,
due to the rarity of their occurrences and the amount of monies required to defeat
them.

Strategies:

The main indicators for the EWP outage statistics are:
¢ Number of Outages
¢ Number of Customers affected by Outages
¢ Number of Customer Hours experienced during Outages



These indicators are the factors that must be decreased to improve the EWP
indices. The only way to accomplish this is to foliow tried and true methods that
other utilities have tried (with success) and look for industry standards that we may
currently not be following.

Qutages:

In looking at the outages in detail for the last 3 years, with an emphasis on 2003
{due to it being the ‘closest’ to the EWP current time), some rather surprising facts
come to light. These are as follows: _

1. Some feeders are too large in that when an A/R or A happens, 4000 to 5000
customers are affected. The average number of customers per feeder is 1900.

2. Pole top reclosers had hold offs for months on end, thereby aliowing what would
have been an A/R to severely affect the EWP 2003 indices.

3. EWP operating practices allow for main station breakers to be opened and left
open while repairs are made.

4. The vast majority of Customers affected are due fo trees in wires (or windy days
with no cause —~ which indicate trees due to the feeders that expenenced the outage
having the most tree Coverage)

3. Animals are minimal in the problems they cause and are easuly rectified.

€. Lightning storms, although severe and impactive, do not cause as much damage
as earlier suspected.

Analysis:

We will now look at the above items in detail to see what is actually happening on
the EWP system.

Part 1

There are a humber of feeders in the EWP system that are too large with too many
customers as compared to other feeders. See Appendix A — Part 1 for examples.

These feeders when impacted by a tree branch, squirrel, lightning, etc affect the
EWP indices heavily due to the large volume of customers affected. In comparing
the outages of these feeders to other feeders (with reduced or more average
number of customers), it is clear that more outages will be experienced by the larger
feeders due fo their increased exposure, thereby compounding the problem. This
increased exposure due to size makes having very large feeders detrimental to the
EWP indices since they will experience more outages due to exposure (and
therefore these outages will have a much_larger impact due to the number of
customers).



A constraint on this is the Essex TS loading restrictions as well as the financial
benefit to EWP of maximizing the load on Walker TS #2 which will be considered in
the recommendations section. ‘

Recommendation:

It is recommended that EWP look into balancing some of its feeders to minimize the
impact to the indices when a fault occurs and a breaker opens. Most notably is the
loading of Walker TS # 2. This loading is in place due to financial benefits, yet there
are 4000 customers on 3 separate feeders (12,000 total) and one empty feeder bay
(65M21). If financial conditions are such that EWP wants to keep the load on
Walker TS #2, than at least the load should be shifted around to make best use of
this empty feeder bay and help reduce the indices.

This should be done at other stations as well to draw a balance between station
loading and the indices, since most of the past studies have mainly dealt with
loading and haven't looked at the indices and the impact moving load around will
cause.

Other Utilities have an a maximum of 15 — 20 MVA per feeder (London Hydro for
exampie). '

It is therefore highly recommended that a detailed study of the EWP system be
done to balance the TWP sysiem as best possibie, while still maintaining icad
restrictions.

Analysis:
Part 2

The Joslyn reclosers purchased to sectionalize the EWP system during outages
and thereby reduce the indices were not used correctly after the initial installation
and therefore caused the EWP indices to dramatically increase. See Appendix A —
Part 2 for examples.

The pole top reclosers were a contentious issue with the line staff from an operating
perspective and as such they were put in service with a Hold-off in effect on each
one of them, thereby not only defeating their purpose, but disabling the main stations
breakers from Auto-Reclosing. This in effect had a double effect on the EWP
indices, since an A/R that would have occurred, now turned into a sustained outage.
In looking at the Appendix A — Part 2 it shows that if the pole top Reclosers were put
into service and used as intended, EWP indices would have been much improved.
The SAIDI statistic would have dropped by 10%, SAIFI would have dropped by 21%,
CAIDI would have increased and the time power was available ASAI would have
remained almost the same. The SAIFI dropped due to the outages moving to the
SAARI statistic (A/R as opposed to breaker lock-out) and the CAIDI number went up
which is insignificant, due to it being an average time per outage experienced with
SAIDI, and SAIFI being the important indices.



Recommendation:

It is the recommendation of this report that more pole top reclosers be purchased
and that more automation be installed on the EWP system. There will be quicker
restoral times due to this automation as well as SCADA and therefore the indices will
be improved that much more. These pole top reclosers will minimize the feeder size
(thereby simulating Part 1 above) and reduce outage sizes when they do occur.

It is also the recommendation of this report that any and all pole top reclosers that
are put in service from this point forward are either put into service fully so that EWP
can benefit immediately from them or if a permanent Hold Off is required due to the
line staff safety fears, then the overhead ILS bypass must be used, thereby placing
the units out of service. This must be done in order to avoid the severe detriment to
the indices that was experienced in 2003 due to this permanent Hold Off condition
being in place for many months.

It is also a recommendation that EWP investigate a fuse burning strategy as
opposed to a fuse saving strategy. EWP should be looking at protecting the larger
number of customers from extended outages. This was explained in detail by Gene
Liu (see file Outage in 2001 — 2002).

Analysis:
Part 3

EWP operating practices allow for main station breakers to be opened and left
open while repairs are made. |t is apparent from some outages studied that the
practice of the crew arriving upon a fire, accident, wires down or even trees in wires
is to call the operating staff and have the main breaker opened. This is logical in
that it is usually the quickest way to isolate the problem. However, there are a few
outages that show that this is not the best solution to improve the indices. See
Appendix A— Part 3.for an example.

In the example it can be seen that the SAID! drops 5.6%, SAIFI drops 2.1% and
CAIDI drops 3.5% due to the removal of 1 outage that was dealt with incorrectly due
to bad operating practices. These practices are very detrimental to the EWP
indices. This is one outage that caused a 5% increase in the SAIDI statistic, was
avoidable and cost EWP almost $1600 in lost revenue.

Recommandation:

It is apparent that the biggest detriment to the EWP indices (besides trees in
wires) are the operating practices of the EWP staff.

It is the recommendation of this report that the staff be gradually shifted from a
mentality of a ‘repair’ utility to a ‘restore’ utility. What this means is that when staff
come upon a fire, accident, trees in wires or anything that they feel requires a



breaker to be opened, they are to have in their minds (line staff and operating staff)
that the main purpose is to isolate the problem and then restore as many customers
as possible. This is different than existing practices where a breaker is opened, the
situation assessed to see how long it might take to repair and then work begins.
This is very detrimental to the indices and as such, EWP should implement an
arrival, isolate (by breaker if necessary, but the nearest LBS would suffice) then
restore as many as possible by opening an LBS, calling the operating staff to have
the breaker restored to service, then repairs can begin. When repairs are complete,
then the LBS can be closed to pick up the small portion of the feeder. A customer
may have to be cut clear, the breaker can be restored, then the repairs can begin.
There will be instances were this is slightly overkill, but this may have to be a
judgment call on the staff's part (due to years of experience in the field), but the
priority after safety must be restoration and not repair.

Implementation of this type of work procedure in EWP is going to be difficult due
to the increase in work required by field staff, but it is a utility standard in other
utilities and is what is required to keep the indices low.

Analysis:

Part 4

The main outage cause on the EWP system that is the most impactive and can
be investigated/controlied seems to be frees in the EWP plant. This is mainly due to
the large number of overhead feeders in the EWP system that run through heavily
treed areas of the city. The number of outages and the stats on these outages are
shown in Appendix A — Part 4.

In looking at the Appendix A — Part 4, it can be seen that if all the tree related
outages in 2003 could have been reduced to zero, SAID! would have dropped by
42%, SAIFI would have dropped by 43% and CAIDI would have stayed relatively the
same. Eliminating all tree outages is difficult to do, but with these large indices, this
is a definite goal that should be strived for. This is the ‘biggest bang for the buck’
philosophy.

In investigating the outages affecting the EWP system it became apparent that there
were a significant number of tree in wire outages which heavily affected our indices
as well as outages on very windy days with no apparent cause. These outages
occur mainly on feeders in heavily treed areas, indicating tree contact.

Recommendation:

e

It is the recommendation of this report that the feeders with the most tree coverage
be looked at by someone driving the entire length of the feeder and marking on a



map where there is heavy tree coverage. These marked up maps can then be used
to have insulated conductors installed in only the areas requiring it (not whole
feeders since may be great lengths with no trees anywhere near wires). EWP
should use aerial cable or some other type of insulating material to cover these lines
and minimize tree contact. If there are single phase run-offs that are heavily tr_eed,
than a fused tap should be installed instead as a cost saving measure (which will be
effective due to the fuse burning methodology.

Toronto Hydro as well as London Hydro have installed covered wire (aerial cable) in
heavily treed areas with great success.

The cost of this covered wire is approximately 35% over the cost of regular wire and
as such it should be used where EWP is doing 4.16 kV conversions in heavily treed
areas. This would improve the indices even though EWP is increasing 27.6 kV
feeder lengths (see Part 1), which is a double bonus.

Tree trimming should be maintained in these areas as well to minimize contact and
follow ups should be done to insure the trimming is done properly and fo
specification. This may be undertaken by a light duty person to minimize cost o
EWP,

The following feeders requirs immediate atiention: 24MZ2, 24M4, 25M7. 355M2Z,
55M23, 55M25 and 25M10.

Analvysis:
Part 5

One outage cause that has been thought to have been a very large factor in the
outages experienced on the EWP system has been animals. Animals as a whole do
not cause a significant number of outages per year on the EWP system as can be
seen in Appendix A ~ Part 5.

In looking at the Appendix A — Part 5, it can be seen that if all the animal related
outages in 2003 could have been reduced to zero, SAIDI would have dropped by
1.5%, SAIFl would have dropped by 2.6% and CAIDI would have increased by
1.2%. Eliminating all animal outages is difficult to do due to the small number of
outages occurring, the randomness of them and the small impact they have on the
total system. )

Recommendation:

Due to the small number of animal outages that are experienced it is recommended
that the locations that would most heavily impact the statistics be retrofitted to
minimize the damage by animals. This entails covering all exposed terminals on top



of Substation transformers as well as the potheads being fed from the substations
with some sort of insulating wrap that will eliminate animai contact.

The animal guards that are currently being installed on pole top transformers is the
correct direction for EWP due to the large number of customers involved in an
outage on a 27.6 kV feeder.

Any installation of Aerial cable, insulated conductors or better tree trimming in
heavily treed areas as outlined in Part 4 will significantly reduce animal contact as
well. This is mainly due to the fact that these are the areas most frequented by
squirrels, crows, raccoons efc.

Analysis:
Part 6

Lightning storms, although severe, do not cause as much damage as earlier
suspected to the EWP system. The analysis of the outage statistics show that there
are a number of lightning outages, but most become Auto-Recloses (A/R’s) with the
rest affecting the system, but not as the worst cause (that wouid be trees in wires).

ir looking at the Appendix A — Part €, it can be seen that if ali the lightning related
outages in 2003 could have been reduced to zero, SAIDI would have dropped by
9.7%, SAIF! would have dropped by 11.1% and CAIDI would have increased by
1.5%. Eliminating all lightning outages is near impossible due to the randomness of
them as well as the severe nature of a lightning stroke.

Recommendation:

Due to the inconclusive nature of the many studies done by large utilities throughout
‘North America on lightning and surge protection, it is recommended that EWP
continue with installing surge arrestors on the system.

Final Conclusions:

To implement the above ideas, techniques and be successful, it will require a
dedicated effort on the part of the EWP staff.



The most daunting part will be the requirement of a person to check all outages that
occur to confirm if certain methodologies are actually being followed (or not). This
person will have to meet with the Trouble Dept, OH, UG and Operating staff to
question (in a non accusational tone) the current practices and reinforce the new
methods and thinking until such time that the EWP staff's mindset shifts to a restore
as opposed to a repair mentality.

An attached Appendix B showing the # of outages caused by Lightning, Animals and
Tree contact has been included showing the years 2001, 2002 and 2003 for
comparison purposes. In looking at Appendix B, it can be seen that Trees in wires
has the largest impact to the EWP indices for all three years, further re-inforcing the
need for better tree trimming or covered conductors.

SCADA Manager
Kevin Damphouse

Kd/kd



AGENDA SUBMISSION

To: EnWin Powerlines Ltd. Board of Directors

200501 19
M35

From: Shawn Filice

Re: Service Quality — 2004 System Reliability, AS AT JANUARY 157, 2005

In 2003, EnWin Poweriines was 12" overall (for both SAIDI and SAIFI), for Large Utilities
in Ontario (out of 14) for outage reliability statistics as shown in Table 1.

2003 Enwin 2003 PROVINCIAL % VARIANCE
Powerlines AVERAGE :
SAIDI (hrs.) 1.84 1.181 + 35.8%
SAIFI 2.30 1.739 + 24.3%
CAIDI (hrs.) 0.80 0.682 - +14.7%

Table 1: 2003 Reliability Statistics "AT A GLANCE"

in 2004, EnWin Powerlines Ltd. had established a corporate goal to improve
system reliability by 15% for the Calendar year. This was measured by comparing -
the year's reliability indices against the previous 3-year average (See the attached
Outage Summary Statistics for details) reduced by 15%.
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2004 EnWIN 2004 Goal % 2003 %
POwerlines (15% VARIANCE | PROVINCIAL VARIANCE
Reduction) AVERAGE (Provincial
Average)
SAIDI (hrs.) 1.2194 1.3211 -8.4% 1.181 +31%
SAIF] 2.7566 2.0195 + 26.7% 1.739 + 36.9%
CAIDI (hrs.) 0.4424 0.5566 - 25.8% 0.682 -53.4%

Table 2: 2004 Reliability Statistics "AT A GLANCE"

The 2004 statistics in Table 2 show that EnWin customers experienced an increase in the
average number of ‘outages’ experienced (SAIFI up by 26.7%) with a large decrease in the
average duration of these outages (SAIDI down by 25.8%) as compared to the 3 year
average goal.

Assuming the MEARIE 2004 Provincial large users statistics are the same as 2003, Table 2
draws a comparison between the 2004 Enwin and MEARIE numbers. SAIF! is larger due to
the large number of affected customers, yet we realized a 53 % reduction in CAID! {average
length of interruption). This is an upward trend in the quality of power for the Enwin
customers.

SAIDI - Defined as the average interruption duration for customers served during the
year. EnWIN'’s 2004 SAIDI was 1.2194 hours (1 hour, 13 minutes and 10 seconds). The
2004 benchmark for SAIDI average was 1.3211 hours (1 hour, 19 minutes and 16 seconds).
This compares against the MEARIE 2003 Provincial large users SAIDI value of 1.181 (1
hour and 11 minutes)

SAIFI - Defined as the average number of times that a customer is interrupted during
the year. EnWIN'’s 2004 SAIFI was 2.7566 interruptions per customer. The 2004
benchmark for SAIFI was 2.0195 interruptions per customer. The 2003 Provincial average
is 1.739 interruptions per customer.

CAIDI - Defined as the average length of an interruption. EnWIN's 2004 CAIDI was
0.4424 hours (26.5 minutes). The 2004 benchmark for CAIDI was 0.5566 (33 minutes).
The 2003 Provincial average is 0.682 hours (41 minutes).

Nearly 44% (100,000 customers) of the SAIFI statistic resulted from weather activity such as
lighting and windstorms. Planned Capital (i.e. 4.16kV conversions and connection of new
services) and Maintenance activities (i.e. PCB Oil Sampling and isolation of energized
conductors for safe work practices) affected approximately 44,000 customers thereby
explaining 20% of the statistic. 10% or 42,000 customers were impacted due to the loss of
supply from Hydro One and other factors such as defective equipment, public vehicle
accidents, animal contacts make up the remaining 26%.

Even though the SAIFI statistic shows there were 26.7% more customers affected in total,
these same customers experienced a 25.8% decrease in the average outage duration. We
were able to achieve this due to a ‘new’ (or renewed) philosophy that was implemented in
the early part of 2004. Rather than reacting in a “knee jerk” fashion, our staff, now take a
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moment to think through the most ‘efficient’ method of restoration that will have the least
impact on the customers prior to dispatching crews.

Analyzing these statistics indicates we met the SAIDI and CAIDI expectations, however,
we failed with respect to the SAIF| goal. Being ahead of the SAIDI and CAIDI statistics

is very positive considering there was a high volume of system activity due to a number
of thunderstorms during the month of May.

Even though the majority of our outages stem from uncontrollable factors such as the loss of
supply from Hydro One, weather and defective equipment. The frequency of these
interruptions and the number of customers impacted can be minimized.

We employ a variety of maintenance activities and install specific materials to help us
address the tree, animal and pole fire concems. Our “Annual Insulator Washing program” is
in place to minimize the occurrences of pole fires, our “Annual & Area Tree Trimming
contracts” are in place to deal with the tree contact incidents, and “Animal Guards” are
installed on all transformer bushings to deter animals from getting foo close to energized
equipment.

Our capital programs such as Recloser and “fused-tap” installations minimize the number of
customers impacted when outages occur. There are now 32 pole-mounted reciosers
connected to the system, which have helped to improve system reliability by 5% since July.
RECOMMENDATION:

For information purposes only.

LA

Director of Operations
SF/dl
Attach.
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Historical data analysis on fault sections
Customer-hours caused by faults on first half of

27.6 kV feeders* 44,633.6
Customer-hours caused by faults on Second half of

27.6 kV feeders 56,131.4

% First/(First+Second) 44%
% Second/(First+Second) ) 56%
Total Customer-hours caused by unknown reasons | 95,089.4
Spreading Customer-hours caused by unknown

reasons to the first half of 27.6 kV feeders. 42,119.6
llSpreading Customer-hours caused by unknown

reasons to the second half of 27.6 kV feeders. 52,969.8

otal Customer-hours on the first half of 27.6 kV

eeders between 2000 and 2003 86,753
Calculated annual Customer-hours on the first half

of 27.6 kV feeders o v 21,688
Average annual system customer-hours 125,062
Percentage of Customer-hours on the first haif over

total Customer-hours ** 17%

Note: * The historical data used are from 2000 to 2003 database
** Only faults that caused breaker trips are considered in the analysis.



Historical outage data from 2000 to 2003

b as

20000509 0.40 2700 1080.0 {First half 55M22  |ALL 55M22 CUSTOMERS SQUTH OF ALICE ST (INCLUDING SUBS 64 &53)
20010130 0.03 3633 109.0 | First half 15M5 15M5 CUSTOMERS

20030308 0.03 1368 41.0{First haif 230M1 231 CUSTOMERS.

20030308 0.03 1368 41.0{First half 23M1 23M1 CUSTOMERS.

20021007 0.03 2751 82.5|First half 24M3 24M3 CUSTOMERS.

20020817 0.03 1340 40.2[First half 24M5 24M5 CUSTOMERS

20000203 0.08 2825 235.4 [First half 24M6 24M6 CUSTOMERS.

20001110 0.03 3525 105.8 |First half 25M10  ]25M10 CUSTOMERS

20010522 0.03 3525 105.8 |First half 25M10  §25M10 CUSTOMERS (INCL. STN.58-T2, STN.59)

20010522 0.03 1691 50.7 | First half 25M11 25M11 CUSTOMERS (INCL.STN.22-T1, STN.54)

20010615 0.05 1306 65.3 {First half 25M13  |25M13 Ocmﬂogmmw (INCL STA. 88)

20011022 0.03 1306 39.2|First half 25M13  |25M13 CUST. (INCLUDING STN. 68, & 24M4 LOAD ON NORTH WOOD)
20010911 0.03 3079 92.4{First haif Nma_w. 25M7 CUSTOMERS (INC. STN 51)

20010414 0.08 0.0{First half 55M21 55M21 CUSTOMERS

20030201 0.05 6 0.3(First haif 55M21 55M21 CUSTOMERS

20030201 0.05 5128 256.4 |First half 55M22  }55M22 CUSTOMERS

20030628 0.05 4071 203.6 [First half 55M23 55M23 CUSTOMERS AND 56M2 CUSTOMERS W. OF HOMEDALE
20010414 0.08 197 15.8 [First half 55M26  |55M26 CUSTOMERS

20010622 0.03 50 1.5{First half 55M5 55M5 CUSTOMERS

20020718 0.03 2130 63.9[First half 55M5 55M5 CUSTOMERS {55M5 CARRYING PART OF 55M22 & 56M2).
20020718 0.08 3573 285.8 {First half 55M6 55M6 CUSTOMERS.

20020819 0.07 3164 221.5|First half 56M1 56M1 CUSTOMERS

20030414 0.03 3164 94.9First half 56M1 56M1 CUSTOMERS

20030612 0.05 3164 158.2 | First half 56M1 56M1 CUSTOMERS

20030407 0.05 2311 115.6 |First half 56M2 56M2 CUSTOMERS (INCL. STN. 62)

20030407 0.03 1490 44.7 [First half 56M3 56M3 CUSTOMERS (INCL. STN. 63)

20000924 0.03 1817 54.5|First half 56M5 56M5 CUSTOMERS
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20010422 0.03 1817 54.5|First half 56M5 , 56M5 CUSTOMERS

20000204 0.10 727 72.7 {First half 56M6 56M6 CUSTOMERS INCLUDING STN 71

20020417 0.03 3024 90.7|First half SoM7 56M7 CUSTOMERS

20020815 0.72 1683 1211.8 | First half 15M11 15M11 CUST.

20020706 0.20 3633 726.6 {First half 15M5 15M5 CUSTOMERS

20020706 0.52 4836]  2514.7 {First half 15M7 15M7 CUSTOMERS

20030621 0.03 4836 145.1 | First half 15M7 15M7 CUSTOMERS

20020815 0.53 1066 565.0 | First half 15M8 15M8 CUST.

20020413 0.08 2825 226.0 |First half 24M6 24M6 CUSTOMERS (INCL. STN. 72)

20010222 0.05 3525 176.3 |First half 25M10  |26M10 CUSTOMERS (INCLUDING STN 59, STN 5872)

20010222 0.07 1691 118.4 {First haif 25M11 ALL 25M11 & 25M12 CUSTOMERS (INCLUDING STN 2271 CUSTOMERS)
20010222 0.07 1306 91.4First half 25M13  |ALL 25M13 & 25M14 CUSTOMERS INCLUDING STN 42 & STN 68
20010222 0.05 3079 154.0 | First half 25M7 ALL25M7 CUSTOMERS (INCUDING STN 51)

20010121 0.03 50 1.5 |First half 55M5 ALL 55M5 CUSTOMERS EXCEPT FORD'S POWERHQUSE.

20000509 0.85 1817 1544.5 |First half 56M5 56M5 CUSTOMERS

20020309 0.20 1683 336.6 |First half 15M11 15M11 CUSTOMERS

20020625 0.07 2147 150.3 [First half 15M11 156M11 CUSTOMERS.

20030623 0.17 1683 286.1|First half 15M11 15M11 CUSTOMERS

20010508 0.15 4003 600.5 |First half 15M14 15M14 CUSTOMERS

20000316 2.80 3179  8901.2First haif 24M4 24M4 CUST.

20010905 1.28 3179]  4069.1|First haif 24M4 24M4 CUSTOMERS

20000318 1.10 3525  3877.5|First half 25M10  [25M10 CUSTOMERS INCL. STA 58 & 59

20000411 0.25 3525 881.3|First half 25M10  {25M10 CUSTOMERS INCL. STN 59

20010911 1.30 1691 2198.3 |First half 25M11 REMAINING 25M11 CUST. INCLUDING SUB. 54

20000203 0.12 1306 152.4 [First half 25M13  125M13 CUSTOMERS

20011024 0.52 1306 679.1|First half 25M13  |REMAINING 25M13 CUSTOMERS NORTH OF CAMPBELL AVE. AND TECUMSEH RD.
20020309 0.57 1980 1128.6 |First half 55M2 55M2 CUSTOMERS,

20010818 2.00 2000 4000.0 |First half 55M22 |REMAINING 55M22 CUSTOMERS EAST OF NORMAN, NORTH OF TECUMSEH
20010622 1.73 48 83.0|First half 5505 55M5 CUST EXCEPT FORD POWERHOUSE (TRANSFERRED TO 55M6 AT ENWIN'S REQUES
20020718 0.30 2130 639.0 jFirst half 55M5 55M5 CUSTOMERS (55M5 CARRYING 55M22 & 56M2).

20020718 0.10 2130 213.0[First half 55M5 55M5 CUSTOMERS (55M5 CARRYING PART OF 55M22 & 56M2).
20030407 1.60 2311 3697.6 [First half 56M2 562 CUSTOMERS (INCL. STN. 62)

20000203 0.40 727 290.8 |First half 56M6 566 CUSTOMERS INCLUDING STN 71

20010819 0.03 4177 125.3 {First haif 55M22  |55M22 CUSTOMERS INCL 64
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20000618 473 9.5|Second half [15M15  [15M15 CUSTOMERS (INCL. STA. 41 &57)

20010509 1066 53.3]Second half [15M8 15M8 CUSTOMERS, (STN. 58 AUTO TRANSFERRED TO 25M10)

20010423 . 978 29.3|Second half |23M2 23M2 CUSTOMERS

20010616 0.03 528 15.8{Second half |23M6 23M6 CUSTOMERS

20010725 0.03 16 0.5|Second half {24M1 24M1 CUSTOMERS

20010926 0.03 16 0.5|Second half {24M1 24M1 CUSTOMERS

20010124 0.03 35 1.1]Second hali |24M2 24M2 CUSTOMERS

20000728 0.03 1340 40.2|Second half |24M5 24M5 CUSTOMERS

20030201 0.07 2825 197.8]Second half ]24M6 24M6-RC1 CUSTOMERS

20030201 0.05 2825 141.3|Second half |24M8 24M6-RC1 CUSTOMERS

20030308 0.03 2825 84.8{Second half [24M6 24M6 CUSTOMERS 8. OF LABELLE, E. SIDE OF HURON CHURCH TO DOUGALL.
20031115 0.28 3525 987.0!Second half [25M10  §25M10 & 15M5 CUSTOMERS

20031115 0.03 3525 105.8|Second half |25M10  |25M10 & 15M5 CUSTOMERS

20010912 0.03 1691 50.7|Second half {25M11 25M11 CUSTOMERS (EXCEPT STN 54)

20000203| 0.116667 2983 348.0{Second half [25M14 25M14 CUSTOMERS

20010115 0.03 2983 89.5|Second half |25M14 |REMAINDER OF 25M14 CUSTOMERS (EXCEPT SITES 744, 1586)

20010708 2 3079] 6158.0|Second half {25M7 25M7 CUSTOMERS INCLUDING STN. 51.

20030201 0.1 3079 307.9{Second half {25M7 25M7-RC1 CUSTOMERS

20020819 0.03 3535 106.1}Second half |55M2 55M2 INCLUDING STATION 27 & 25M14 SOUTH OF SHEPHERD, EAST OF CRAWFORD
20011109 0.03 6251 187.5|Second haif |55M22  §55M22 CUST. (INCLUDING SUB 64)

20020415 0.03 6251 187.5[Second half [55M22  |55M22 CUSTOMERS. INCULDING STATION 64

20030704 3.98 6251] 24879.01Second haif |55M22  |55M22 CUSTOMERS BTWN WESTMINISTER & NORMAN, N. OF TEC.(POLONIA PARK)
20030704 1.9 6251] 11876.9]Second half |55M22  }55M22 CUSTOMERS EAST OF WESTMINISTER..

20020602 0.03] 1407 42.2|Second half [55M24 55M24 CUSTOMERS, PART OF 24M4 CUSTOMERS & 24M5 CUSTOMERS eZO_. STN 67)
20020721 0.03 2130 . 63.9{Second half {55M5 55M5 CUSTOMERS (INCLUDING SECT. OF 55M22 & 56M2)

20030316 0.03 3164 94.9]Second half 156M1 56M1 CUSTOMERS

20030320 0.05 3164 158.2|Second half {56M1 56M1 CUSTOMERS

20000203 0.1 4989 488.9]Second half |56M2 56M2 CUSTOMERS INCLUDING STN 62

20010519 0.43 4989  2145.3|Second half {56M2 56M2 CUSTOMERS INCLUDING RHODES DR. OPERATING CENTRE AND STN.62.
20010528 0.03 4989 149.7|Second half {56M2 56M2 CUSTOMERS INCLUDING RHODES DR. OPERATING CENTRE, STN. 61 & 62
20010613 0.03 4989 149.7|Second half |56M2 56M2 CUSTOMERS

20010808 0.55 4989  2744.0{Second half |56M2 56M2 CUSTOMERS (INCL. STA. 62)

20020723 0.57 4989  2843.7|Second half |56M2 56M2 CUSTOMERS EXCL. STN 62

20000327 0.07 1490, 104.3|Second half [56M3 56M3 CUSTOMERS

20000614 0.48 1490] 715.2{Second half |56M3 56M3 CUSTOMERS

20020422 0.03 1490 44.7|Second half |56M3 563 CUSTOMERS,

20010224 0.03 1817] 54.5|Second half [56M5 ALL 56M5 CUSTOMERS

20010408 0.03 1817 54.5|Second half {56M5 56M5 CUSTOMERS

20010712 0.03 1817 54.5|Second half (56M5 56M5 CUSTOMERS

20030904 0.03 1817 54.5{Second half |56M5 56M5 CUSTOMERS

20020202 0.07 3024 211.7|Second half {56M7 56M7 CUSTOMERS & 56M8 CUSTOMERS

20010422 0.03 2975 89.3|Second half [56M8 56M8 CUSTOMERS INCLUDING 56M7 CUSTOMERS E. OF FLORENCE.

20020817 0.03 1683 50.5{Unknown 15M11 15M11 CUSTOMERS

20021008 0.08 1683] 134.6]Unknown 15M11 15M11 CUSTOMERS.

20021103 0.08 1683] 134.6}Unknown 15M11 15M11 CUSTOMERS.

20000830 0.03 4003] 120.1{Unknown 15M14 15M14 CUST.

20001004 0.03 4003 120.1jUnknown 15M14 15M14 CUSTOMERS
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20010122 0.03 4003 120.1]Unknown 15M14 156M14 CUSTOMERS

20010509 0.03 4003 120.1]Unknown 15M14  |15M14 CUSTOMERS.

20020201 0.08 473 37.8{Unknown 15M15  j15M15 CUSTOMERS

20020201 0.28 3633 1017.2|Unknown 15M5 15M5 CUSTOMERS

20020201 0.12 3633, 436.0{Unknown 15M5 15M5 CUST.

20020201 0.05 4836 241.8]Unknown _ 15M7 15M7 CUSTOMERS.

20000118 0.266667 1066 284.3|Unknown 15M8 15M8 CUSTOMERS

20021008 0.08 1066! 85.3jUnknown 15M8 15M8 CUSTOMERS.

20031112 0.03 1066 32.0|Unknown 15M8 15M8 CUSTOMERS

20000626 1.88 1368  2571.8]Unknown 23M1 23M1 CUSTOMERS

20020131 0.2 1368] 273.6|Unknown 23M1 23M1 CUSTOMERS.

20001212 0.03 528, 15.8{Unknown 23M6 23M6 CUSTOMERS

20010209 0.03 528 15.8]Unknown 23M6 23M6 CUSTOMERS

20020309 0.1 16 1.6{Unknown 24M1 24M1 CUSTOMERS

20020131 0.52 35 18.2|Unknown 24M2 24M2 CUSTOMERS.

20020131 0.03 35 1.1|Unknown  124M2 24M2 CUSTOMERS

20020721 0.03 35 1.1]{Unknown 24M2 24M2 CUSTOMERS

20020131 0.03 2751 82.5|Unknown 24M3 24M3 CUSTOMERS

20020201 0.82 2751 2255.8|Unknown 24M3 24M3 CUSTOMERS INCL. STN 69
20020201 0.33 2751 907.8]Unknown 24M3 24M3 CUSTOMERS.

20020201 0.18 2751 495.2}Unknown 24M3 24M3 CUSTOMERS INCL. STN 69
20030212 0.03 2751 82.5{Unknown 24M3 24M3 CUSTOMERS INCL. SUB 69
20030212 0.03 2751 82.5/Unknown 24M3 24M3 CUSTOMERS INCL SUB 69
20031113 13 2751] 35763.0}{Unknown 24M3 24M3 CUSTOMERS.

20031113 0.2 2751 550.2|Unknown 24M3 24M3 CUSTOMERS

20031113 0.05 2751 137.6{Unknown 24M3 24M3 CUSTOMERS

20031113 0.05 2751 137.6{Unknown 24M3 24M3 CUSTOMERS

20031113 0.03 2751 82.5{Unknown 24M3 24M3 CUSTOMERS

20000728 0.03 3179 95.4|Unknown 24M4 24M4 CUSTOMERS

20020131 0.03 3179 95.4{Unknown 24M4 24M4 CUSTOMERS

20020131 0.03 3179 95.4|Unknown 24M4 24M4 CUSTOMERS

20000703 0.47 1340, 629.8|Unknown 24M5 24M5 CUST. INCLUDING SUB 67
20020201 0.97 1340]  1299.8|Unknown 24M5 245 CUSTOMERS INCL. STN 67
20021204 0.03 1340, 40.2|Unknown 24M5 24M5 CUSTOMERS

20000518 0.02 3060 61.2{Unknown 24M6 24M6 CUSTOMERS INCL. SUBS 70 & 72
20020131 0.03 2825 84.8|Unknown 24M6 24M8 CUSTOMERS

20020131 0.03 2825 84.8{Unknown 24M6 24M6 CUSTOMERS

20020131 0.03 2825 84.8|Unknown 24M6 24M6 CUSTOMERS

20020131 0.03 2825 84.8{Unknown 24M6 24M6 CUSTOMERS.

20020201 0.22 2825 621.5|Unknown 24M6 24M6 CUSTOMERS.

20000630 0.3 3525,  1057.5{Unknown 25M10  |25M10 CUSTOMERS

20010216 0.1 3525 352.5{Unknown 25M10  |25M10 CUSTOMERS, INCL. SUB 59
20020131 0.03 3525 105.8{Unknown 25M10. |25M10 CUSTOMERS

20000730 0.03 1691 50.7|Unknown 25M11  ]25M11 CUSTOMERS (INCL. SUB 22 A BUS & SUB 54)
20020201 0.03 1691 50.7{Unknown 25M11 25M11 CUSTOMERS.

20021209 0.07 1306 91.4|Unknown 26M13  |25M13 CUSTOMERS.

20030721 0.03 1306 39.2{Unknown 25M13  }25M13 CUSTOMERS.

20000203 1.966667 341 670.6|Unknown 25M5 25M5 CUSTOMERS.

20000602 0.02 3079 61.6(Unknown 25M7 25M7 CUSTOMERS, INCLUDING STN 51




Historical outage data from 2000 to 2003

20000728 0.03 3079, 92.4|Unknown 25M7 25M7 CUSTOMERS (INCL. SUB 51)

20000728 0.03 3079 92.4|Unknown 25M7 25M7 CUSTOMERS (INCL SUB 51)

20020308 0.33] 2956 975.5{Unknown 25M7 25M7 CUSTOMERS

20031111 0.13 3079 400.3|Unknown 25M7 25M7 CUSTOMERS

20020201 0.67 3535  2368.5{Unknown 55M2 55M2 CUSTOMERS.

20020201 0.22 3535 777.7|Unknown 55M2 55M2 CUSTOMERS & 15M5 CUSTOMERS

20020201 0.1 3535 353.5[Unknown 55M2 55M2 CUSTOMERS

20020201 0.08 3535 282.8{Unknown 55M2 55M2 & 15M5 CUSTOMERS ~
20020131 0.17 6251 1062.7|Unknown 55M22  |55M22 CUSTOMERS

20020131 0.05 6251 312.6{Unknown 55M22  |55M22 CUSTOMERS 10% 56M2 CUSTOMERS

20020131 0.05 6251 312.6|Unknown 55M22  |55M22 CUSTOMERS.

20020201 0.05 6251 312.6]Unknown 55M22  |55M22 CUSTOMERS.

20020131 0.08 3598 287.8jUnknown 55M23  ]55M23 CUSTOMERS INCL. STN. 53 & 57

20020201 0.05 3598 179.9|Unknown 55M23  |55M23 CUSTOMERS.

20020201 0.03 3598 107.9{Unknown 55M23  155M23 CUSTOMERS.

20020201 0.03 3598 107.9{Unknown 55M23  |55M23 CUSTOMERS.

20020131 0.97 2509]  2433.7{Unknown 55M24  [55M24 CUSTOMERS INCLUDING SECTION OF 24M4 & 24M5 (INCL. STN 67)
20020131 0.1 2509 250.9{Unknown 55M24  §55M24 CUSTOMERS INCLUDING SECTION OF 24M4 & 24M5 (INCL. STN 67)
20021103 0.28 2509 702.5{Unknown 55M24  |55M24 CUSTOMERS (INCL. PART OF 24M4 & 24M5 CCTS.)
20021125 0.03 2509 75.3|Unknown 55M24 |CUSTOMERS OF 55M24, 30% OF 24M4, 66% OF 24M5 INCLUDING STATION 67.
20021209 0.07 2509 175.6{Unknown 55M24  |55M24 CUSTOMERS. ( ALSO CARRYING 24M5 CUSTOMERS S. OF SOUTH CAMERON, FROM
20030704 0.2 2509 501.8{Unknown 55M24  |55M24 CUSTOMERS

20020131 0.3 3194 958.2|Unknown 55M25  ]55M25 CUSTOMERS.

20030704 0.6 3194 1916.4{Unknown 55M25 |55M25 CUSTOMERS & 24M3 CUSTOMES E. OF HOWARD.
20020131 0.63 4619  2910.0]Unknown 55M3 55M3 CUSTOMERS

20020201 0.15 4619 692.9{Unknown 55M3 55M3 CUSTOMERS.

20021110 .0.05 4619 231.0{Unknown 55M3 55M3 CUSTOMERS

20020131 0.25 2130 532.5|Unknown 55MS 55M5 CUSTOMERS.

20031112 0.03 2130 63.9{Unknown 55M5 55M5 CUSTOMERS.

20020131 0.77] . 3164}  2436.3|Unknown 56M1 56M1 CUSTOMERS

20021013 0.42 3164 1328.9{Unknown 56M1 REMAINDER OF 56M1 CUSTOMERS

20021013 0.2 3164 632.8{Unknown 56M1 56M1 CUSTOMERS.

20021206 0.03 3164 94.9|Unknown 561 56M1 CUSTOMERS

20000928 0.68 4989  3392.5|Unknown 56M2 56M2 CUSTOMERS

20010630 0.02 3164 63.3|Unknown 56M2 56M2 CUSTOMERS INCLUDING SUB 62.

20020131 0.05 4989 249.5{Unknown 56M2 56M2 CUSTOMERS

20000204 | 2.633333 1490{  3923.7|Unknown 56M3 56M3 CUSTOMERS (INCL STN. 63)

20020201 0.47 1490] 700.3|Unknown 56M3 56M3 CUSTOMERS.

20020201 0.03 1490 44.7|Unknown 56M3 56M3 CUSTOMERS.

20020201 0.03 1490, 44.7|Unknown 56M3 56M3 CUSTOMERS.

20020201 0.03 1490 44.7|Unknown 56M3 56M3 CUSTOMERS.

20000629 0.23 3024 695.5{Unknown 56M7 56M7 CUSTOMERS

20000802 0.03 3024 90.7{Unknown 56M7 56M7 CUSTOMERS [INCL SUB 61]

20020201 0.12 3024 362.9{Unknown 56M7 56M7 CUSTOMERS.
20020201 0.08 3024 241.9|Unknown 56M7 56M7 CUSTOMERS.

20021013 1.57 3024}  4747.7|Unknown 56M7 REMAINDER OF 56M7 CUSTOMERS,E. OF SOLIDARITY TOWER
20021013 1.07 3024] . 3235.7}Unknown 56M7 56M7 CUSTOMERS. (INCL. STN. 60)

20021013 0.37 3024 1118.9}Unknown 56M7 56M7 CUSTOMERS.

20020309 0.03 3633 109.0}Unknown 15M5 15M5 CUSTOMERS
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l. Introduction v

This paper presents a comparative analysis of distribution reliability improvements that
can be achieved by using various outdoor distribution devices. There are two
objectives for this paper: First, it is to discuss the application of the most common
types of devices, including line reclosers, automatic sectionalisers and manual
switches. Second, an analysis to quantify the reliability improvements that can be
achieved by using each (or a combination) of these devices, as well as a combination
of these devices.

As background on distribution reliability and the need for its improvement, one
explanation is as follows. De-regulation has resulted in a major cost cutting at many
utilittes. These cost cuts in equipment, crew size, maintenance, etc., could mean
major reductions in reliability. State utility commissions, hearing these concerns, have
reacied by requiring the reporting of reliability indices and in some states setting
performance standards. In some cases, mandates, penaliies and awards have been
enacted or are being considered. The question to the utility is, quite frankly, how do |
increase reliability at the lowest possible cost? Add to this concern the fact that power
quality for sensitive loads has created many new areas of concern (momentaries and
sags might be just as bad as sustained feeder interruptions) and you have the
dilemma virtually every utility in the world is facing. Reclosers, sectionalisers and
switches address these concerns.

in the application section of this paper, mechanical and electrical aspects of each type
of switching device will be discussed. For reclosers, by example, the common
configurations (i.e., single phase, three phase, loop systems) and ratings will be
~covered. Advantages and disadvantages of each type of apparatus will be discussed
relative to the other types of switching devices. In the reliability section, typical
System Average Interruption Duration Index (SAIDI), System Average Interruption
Frequency Index (SAIFl), and Momentary Average Interruption Frequency Index
(MAIFT) values for several radial and loop configurations utilizing reclosers,
sectionalisers and switches will be presented. The Customer Average Interruption
Duration Index (CAIDI) will not be covered since there is no significant difference
between device selection as it applies to the restoration of permanent faults. l.e., it
takes approximately as long to close reclosers after a permanent fault as it does for
sectionalisers and switches.

In the comparison section of this paper, three-phase reclosers with singie phase
tripping capability and single phase switches will be compared to three phase gang
operated devices in the same applications. Three phase reclosers with single phase
capability devices have become more commonplace with the development of



magnetic actuation, and brought into the market as a tool specifically to improve
distribution reliability.

There are a number of papers written on improving reliability directed towards one
type of device (i.e., reclosers, sectionalisers or switches) in various configurations.
This paper is geared toward comparing and utilizing a combination of these equipment
types to gain the highest possible reliability improvements. This includes conventional
configurations, as well as some non-conventional configurations worthy of exploration.

Il. Distribution Reclosers

Reclosers have been around for a long time and have always been considered one of
the "workhorses" of distribution system overcurrent protection. A distribution recloser
is designed to interrupt both load and fault current. Also, per its term, it is designed to
“reclose” on the fault repeatedly in a predefined sequence in an attempt to clear the
fault. Reclosers are predominantly located on the distribution feeder, though as the
continuous and interrupting current ratings increase, they are more likely now to be
seen in substations, where traditionally a circuit breaker would be located.

Reclosers have two basic functions on the system, reliability and overcurrent
protection. While one of the philosophies for the use of reclosers is to increass
reliability, in the past their use for many utilities was determined primarily because the
feeder breaker did not have proteciive reach ic the end of the feeder. This was due
to the fact that high load currents forced the minimum trip setting to a higher value
than the fault level at the end of the feeder. Nowadays, reclosers are more frequently
applied for reliability reasons, mainly due to three of their benefits: Reclosing
capability, single phase reclosing, and automated loop capabilities.

Reclosing: Reclosing, for over 30 years, was normal for virtually all utilities since most
lines were overhead and most temporary faults could be cleared by the recloser
before the fuse operated (feeder selective relaying). Modern reclosers have open
times as low as 100 milliseconds, allowing consumer power quality devices such as
microwaves and clocks to not be affected by momentaries.

Single-phase Reclosing: Single phase reclosers for main line feeders are more
readily available. Traditionally, single phase reclosers operated as standalone devices
with no electrical or mechanical connection between phases, and had lower
interrupting ratings. Modern reclosers, however, reclosers with three phase tanks and
higher interrupting ratings have been introduced which have 1 phase reclosing
capability. Single phase tripping yields significant improvements in reliability, as
demonstrated later in this paper.

Automated Recloser Loop Systems: Reclosers can be configured to work together
in an automatic restoration system. Automatic restoration provides a significant
improvement in the SAIDI and SAIFI index, with common applications including 3, 4 or
5 reclosers. Protection on single phase basis can compliment loop systems to further



improve reliability. This paper is intended to compare reclosers, sectionalisers and
switches, in the most common arrangements of up to three devices (2 midpoints and
one tie) outside the substation. Using more than 3 units on the system further
improves the reliability of a given system.

In addition to the protective and reliability benefits, reclosers with newer, more
sophisticated controllers have several additional useful features for application on
distribution feeders:

« Directionality - The increased use of distributed resources and automation
may make the ability to trip in each direction with different settings a
requirement.

¢ Under/Over Voltage and Frequency - The ability to monitor, alarm and
control on these power quality events. Underfrequency shedding may be
necessary or mandated in some regions of the country.

« Power Quality Monitoring - Performance based rates will force utilities to
monitor their system performance at all levels.

« Load Monitoring - Equipment loading will become a much greater issue as
higher loading of equipment to reduce costs becomes a factor. The recloser
could monitor this.

« Fault Monitoring - Information such as coordination success, 1%t fault
levels, success of reclosing sequences, oscillographic capture, eic., provide
utilities with data to improve system performance at virtually no cost.

« Flexibility - Since no one can predict the future, especially in the
environment we find ourselves today, one of the major requirements of any
intelligent device is that it must be flexible to changing system needs.
Reclosers can easily be reprogrammed with settings to match existing
conditions.

1ll. Sectionalisers

Sectionalisers can either take the form of a cutout with a CT ring around the tube and
an electronic actuation module, or they may take the form of a solenoid/actuator
driven devices with 6 bushings. Three phase setionalisers are devices which often
look similar to reclosers, but they have different functionality. The term “Sectionaliser”
is not to be confused with the generic term “Sectionalising” device, which is

sometimes referred to as the first recloser (outside the substation) in an automated
loop restoration system. The functionality of this device is significantly different.

The function of a sectionaliser is not to interrupt a faulted line, but instead count the
fault occurrences on the line and upon a predefined number of counts, and open up
when the line is de-energized. The interrupting device, which allows the counting
action, is either an upstream recloser or circuit breaker in the substation.



Sectionalisers are often used in locations where coordination with other devices is
difficult due to tight coordination curves, or they can be used in place of fuses in high
fault current areas (i.e. single or three phase taps near the substation) where it is
difficult to coordinate with the fuse. In either case, sectionalisers perform only as a
feeder selective (“save the tap”) arrangement, requiring the main line device to
operate in order to open. This may be disadvantageous where there are critical loads
on the main feeder, where a reduction in MAIF| is important.

Though sectionalisers are generally lower cost than reclosers, they have several
features useful for the utility:

+ Discrete Timing — Detailed coordination study is not required.
« Independent Phase Operation — Some models have the capability to
sectionalize on a single phase basis.
~« Cold Load Override - If the recioser has been in the open state for some
time, it is possible to have the sectionaliser “count” which can cause a
miscoordination event. Newer controls can make the counting dependent
on voltage, which can prevent this circumstance.
« One Shot Mode — Some sectionalisers can be switched over to one shot
mode for safety purposes or ic reduce the number of main feeder
interruptions.

IV. Switches

Manual and motor operated switches are the most basic type apparatus on the line.
These are typically air break devices which are not typically designed for automatic
operation and are for local (and occasionally remote) operation. These devices are
useful for manual temporary restoration of faulted lines, where if several are used can
be useful to reconfigure a line manually to regain as much of the segments as
possible after a fault. The problem with switches is mostly time. Without remote
capability, a manual switch operation can take up to 1 hour, significantly impacting the
overall feeder reliability.

Basic switches are typically lower in cost and provide the following features for the
utility:

« Simple device — Undoubtedly the simplest device on the system.

+ Motor operation — Can have motor operation to improve restoration time
through SCADA.

« Provides Visible Break — External switch blades provide visible break for line
work.

« Often have capacitor ratings or are dedicated for capacitor switching.



V. Reliability Comparisons

As mentioned previously, in the past feeder reclosers were primarily installed because
of the need to see faults further on the line, sectionalisers in place of fuses for more
defined protection, and switches were applied for reconfiguration of the feeder due to
loads and manual fault restoration.

Now, these devices play a key role in meeting performance measures mandated by
PUC’s and demanded by customers. The question for the engineer is: Which
device(s) will give the greatest reliability benefits? To assist the engineer in making
decisions, including types and locations of devices on the feeder, detailed modeling
programs are available. A modeling program can determine for a feeder or group of
feeders the optimal location and quantity of devices that will yield the greatest
reliability, taking the guesswork out of the task.

The reliability values in this paper were obtained using an analytical reliability analysis
program created by ABB Consulting, which is designed to determine the best methods
for improving reliability of a given feeder or system. For the purposes of this paper, an
example feeder (Figure 1) is used for reliability comparisons. The specific parameters
and assumpitions are for a typical suburban/rural circuits and are as foliows:

« 10 miles of 3-Phase 13.8 kV Main Feeder

« 8 single-phase iaterals, evenly distributed on the main feeder. Each lateral 3

miles long, and connected to the main feeder through a fuse

A total of 1800 customers (8 x 225 customers/lateral)

Parameters doubled for tied circuits

Manual devices require 1 hour to switch

Recloser loop tie points take 1 minute to reconfigure

Faults are distributed along all parts of the circuit

The model uses 0.12 sustained faults per year per mile and 0.18 temporary

faults per year per mile

« There are 0.04 sustained faults per year per mile per phase and 0.06
temporary faults per year per mile per phase

Figure 1 — Typical Distribution Feeder

Distribution Substation 10 miles

- ;o

B s

115 KV 13.8KV @ ﬁ @ @

When quantifying the reliability indices for various configurations, it is important to
establish a base case. The base case used in our model is given in figure 2. This




case consists of only one protective device, located at the substation. It assumes that
this substation device is either a recloser or a circuit breaker with reclosing
capabilities. The reason for this is that it has become un-common to have a
substation device without reclosing in the substation for suburban/rural feeders. In

each figure, calculated reliability indices for various devices in that arrangement is
indicated.

Figure 2 - Substation Breaker or Recloser set to multiple operations (Case 1).

Substation 10 miles
|< ol
{ |
R
Reclosing Device
Substation
SAID! CAIDI Breaker
Case SAIF! (min.) (min.) MAIF1 Lockouts
% ___ |Radial, substation breaker 16 198 104 6.7 l 1.23
8 only l §

For Case 2, a midpoint device is added to the feeder. Figure 3 identifies all the
considered configurations. Note that device type “D” represents several considered
devices. This (radial) feeder configuration is most common in rural areas, where tie-
points are not typically feasible.

Figure 3 — Addition of Midpoint Devices (Case 2a — 2e).

Substation 5 miles 5 miles
l< e o
I [
o)
R \ LD ,\
Reciosing Device Device type

Where Device type “D” is Case:

2a. Midpoint switch

2b. Midpoint sectionaliser

2c. Midpoint recloser

2d. Midpoint 1 phase switches

2e. Midpoint recloser with single phase tripping and tockout



Substation
SAIDI CAIDI Breaker
Case SAIFI {min.) (min.) MAIF] Lockouts
a. | Radial, midpoint switch
(ganged) 1.6 178 105 8.7 1.23
b. Radial, midpaint
R sectionaliser (36) 1.3 160 124 9.0 0.62
c.
% Radial, midpoint recloser 1.3 160 124 6.4 0.62
6]
T - - -
Radial, mld(;:zl)nt switches 16 170 105 8.7 1.04
e. | Radial, midpoint _recloser 11 139 126 50 0.63
w/1¢ reclosing

For case 3, a tie point device is added to the feeder. Figure 4 identifies all the
considered configurations. When considering this type of feeder, all the physical
characteristics are doubled, i.e., iwo times the size feeder considered in Case 1 and 2.

Figure 4 — Addition of Tie Foint Deavices (Case 3z - 3e).

Substation 1 5 miles 5 miles

l !

< S i‘ >

R G)

Reclosing Davice Device type GD !
/ / Tie Device type — Normally Open
{p)
N/

R

Substation 2

Where Device type “D” is Case:

3a. Midpoint switch and.tie switch

3b. Midpoint sectionaliser and tie switch.

3c. Midpoint recloser and tie switch.

3d. Midpoint 1 phase switches and tie switch.

3e. Midpoint recloser with single phase tripping and tie switch.



Substation
SAIDI CAIDI Breaker
Case SAIFI (min.) {min.} MAIFI Lockouts
Looped, midpoint switch
(ganged), w/ tie switch 1.6 177 111 8.7 1.23
Looped, midpoint
sectionaliser (39) witie 1.3 139 126 9.2 0.63
switch
Ca’; Looped, midpoint recioser
§ with tie switch 1.3 140 109 6.4 0.62
Looped, mn?:);)mt switches 16 167 104 8.7 1.95
Looped, midpoint recloser
w/1¢ reclosing with tie 1.1 118 107 5.0 0.63
switch

For Case 4, automated reconfiguration systems using reclosers are considered. The
system shown in Figure 5 is the same size as that given in Case 3. The type of
system being considered performs reconfiguration based on voltage, ad the only
devices that include the automated reconfiguration logic are the three devices outside
the substation. Four and five unit loop schemes are also used, which vield improved
reliability results, though these are not considered in this paper.

Figure 5 — Automatic reconfiguration systems using reclosers (Case 4a & 4b).

Substation 1

Substation 2

Where all reclosers outside substation (3 tbtal) are set up in Case:

5 miles

5 miles
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R
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automated loop
/ scheme)

|
!
o/

Automatic L.oop Scheme
Sectionalising Recloser

O

R
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4a. Three recloser automatic loop scheme
4b. Three recloser automatic loop scheme with 1 phase tripping

Automatic Tiepoint Recloser —

Normally Open




, Substation
SAIDI CAIDI Breaker
Case SAIFI {min.) (min.) MAIFI Lockouts
a.
3 Recloser auto
< restoration 1.0 122‘ 124 6.7 0.62
@
3] b- 3 Recloser auto
restoration w/1¢ reclosing 0.8 9 126 53 0.63

V1. Reliability Summary

What do all the numbers in Table 1 mean? It is difficult to weigh all the parameters in
a cost benefit equation. It is instead useful to separate the data into categories which
can be correlated to the specific needs of the utility on a feeder level or on a system
level. In other words, if a particular feeder is having problems with frequent
interruptions, SAIFI could be of greater importance. SAIDI may be of greater
importance where continuity of power is high priority (refrigeration, industrial, etc). In
any case, it is in the best interest of the utility to anaiyze feeder circuits which have the
most critical ioads and have the worst reliability. These feeders will have the greatest
impact on improving the overali system and customer satisfaction.

Table 2 indicates the percentage improvements for each of the cases indicated above.
The CAIDI index is not included in the comparison due to the fact that the system
configuration has relatively little effect on the value. If there is a permanent fault
where a line crew is dispatched, it will take approximately the same amount of time to
fix it, regardless of the type devices used.

The examples utilizing reclosers are highlighted as reclosers are typically associated
with the highest reliability improvement. Though this is generally the case, each
Index/variable will be discussed.




Table 2. Percentage Reliability Improvement Summary and Expected Substation
Breaker Lockouts for all Cases (Calculated)

Substation
Breaker
Case SAIFI %IMP SAIDI %IMP |MAIFI %IMP| Lockouts
§ Radial, substa.
O bkr only Base Base Base 1.23
a. Radial, midpoint
switch (ganged) None 10 None 1.23
b. Radial, midpoint
sectionaliser (3¢) 19 19 -3 0.62
% C. Radial, midpoint .
@ recloser 19 19 26 0.62
o) d Radial, midpoint
switches (19) None 14 None 1.24
& Radial, midpoint
recloser w/1¢
reclosing 31 30 43 0.63
& Looped, midpoint
switch (ganged), -
w/ tie switch None 11 None 1.23
b. Looped, midpoint ’
sectionaliser (3¢)
witie switch 18 30 -6 0.63
%l % |Looped, midpoint
2 recloser with tie
o switch 19 29 26 0.62
d.  |Looped, midpoint
switches (1¢) None 16 None 1.25
e. Looped, midpoint
recloser w/1¢
reclosing with tie
switch 31 40 43 0.63
c. 3 Recloser auto
':; restoration 38 38 23 0.62
ol d 3 Recloser auto
o restoration w/1¢
reclosing 50 50 39 0.63

The following is a summary of these reliability improvement results.

A. SAIFl Improvment
Switches yield no improvment in the SAIF| simply because they do not
automatically segment the distribution feeder. The application of a
sectionaliser or recioser at the midpoint yields a 31% improvement in SAIFI.

10




The sectionaliser and recloser provide the same reliability since their
functionality is effectively the same for midpoint applications.

Adding a tie switch does not have any effect on SAIFI.

Automatic loop restoration improves the SAIFI due to the fact that less
customers are included in outages due to the tie restoring segments of the line.
In our example case, the significant improvement is seen for customers
downline of the sectionalising recloser, when the fault is between the substation
and the sectionalising device. The tiepoint is able to restore that segment of
feeder within one minute, avoiding a SAIFI event for those customers.

Single-phase reclosing yields an approximate 12% improvement in SAIF| over
three phase reclosing and is generally independent of the system configuration,
be it radial, looped or automated loop. Single-phase switches, however, do not
have any effect.

B. SAIDI improvment

SAIDI constitutes the amount of time the average customer is without power
over a one year period. The assumption is that a switching operation takes 60
minutes, while an automated recloser operation takes 1 minute. Essentially
anything that is placed on the line, whether it is a switch, sectionaliser or
recloser will improve SAIDI. As can be seen in Table 2, The effect goes up
incrementally from a basic 3 phase switch (10% improvement) to a more
sophisticated 3 recloser, single-phase reclosing automated loop scheme (50%
improvement). In effect, the decision on which method is best, if SAIDI is the
main objective, is a cost/benefit comparison. One notable item is that Case 3,
utilitzing single-phase reclosing at the midpoint with a basic tie switch (no
automatic restoration) actually yields better SAIDI performance than a three-
phase automated reclosing system. This suggests that if unless you plan to
include single phase reclosing in an automated loop scheme, it may not be
worthwile in terms of SAIDI to incorporate loop schemes.

Single-phase reclosing yields an approximate 11-12% improvement in SAIDI
over a comparable system with three phase reclosing.

C. MAIFI Improvment

Momentary interruptions (any interruption in service) are most effectively
reduced by using reclosers. The ability to interrupt faults closer to the location
of the fault instead of interrupting the whole feeder provides one of the most
dramatic improvements in any of the indeces discussed. If the feeder has
sensitive loads near the substation (often the case on the typical feeder), it is
advantageous to place a recloser beyond that segment, vs. a switch or
sectionaliser.

11



Single-phase reclosing yields an approximate 16% improvement in MAIFI over
a comparable system with three phase reclosing. This is due to the fact that for
most faults, two-thirds of the customers will see no interruption in service.

D. Breaker Lockouts

In all of the cases studied, breaker lockouts are directly related to the number
of sectionalisers or reclosers placed on the feeder, assuming equal distribution
of customers and equal placement of devices. Though not a consideration in
this paper, if the subsation breaker is a single-phase capablie recloser, lockouts
on a customer basis can be significantly improved on a feeder. This technique
is applied at many utilities today, made possible by the higher interruption
capabilities of today’s reclosers.

12



VIl. Combining Devices on Systems

It is often the case that systems have more than one of the above type devices on a
given system. There are instances where the system has existing equipment of a
certain type that is different than new installed type. Some of these cases are covered
in the above comparisons, such as the application of sectionaliser midpoints with
manual switch tie points (case 3b) or recloser midpoints with switch tie points (case
3c and 3e). From the model, it is shown that the addition of a switch tie pointto a
feeder with either a sectionaliser or a recloser will yield a 10% SAIDI improvement.
However, adding a switch to these type of systems will have no impact on SAIFI and
MAIFI.

Viil. Conclusions

The models given in this paper represent a symmetric system, 10 miles long, with
evenly distributed taps. In practical application for actual systems, the model can
factor in more parameters, such as including portions of the feeder where faults are
more frequent (more trees, for example), and can come up with recommendations for
the locations of devices which may provide reliability values even better than those
outlined in this paper.

All devices discussed in this paper offer an improvement in reliability. Switches will
improve SAIDI. Midpoint switches also possess significant value for tie-point
applications where feeder ties are possible. Sectionalisers and reclosers perform
relatively closely for the various configurations except that reclosers offer more
improvement for MAIFI. The highest possible accross the board improvement is
achieved by using single-phase reclosers and single-phase reclosing loop schemes.

Acknowledgement: ‘
Portions of this paper are from the ABB paper “The Application of Reclosers on Future
Distribution Systems” January, 1999.
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Introducfioh '

The major vehicle producers that manufacture in North America operated no less than
330 manufacturing facilities across the continent producing vehicles, components and
parts in 1997 (see Table 1). 232 of the 330 facilities were located in the United States
and about 31 in Canada. Independent 1% tier component and parts supplier firms
owned and operated an additional 4,356 North American manufacturing facilities in
1997 (see Table 2). About 77 percent of these facilities were located in the United
States and about 11 percent in Canada (see Table 2). The vehicle firm facility number
of 330 has declined marginally somewhat since 1997 especially if we still include plants
operated by major “spin-off” parts firms such as Delphi Visteon, or American Axle.™

Table 1: Manufacturing Facilities 1997

Powertrain

Assembly Stamping Parts Total
N. America 90 43 38 159 330
u.s. 65 30 33 104 232
Canada 13 5 ' 3 10 , 31
Mexico 12 8 2 45 67 |

Source: The Harbour Report North America 1998, Harbour and Associates, Troy, Michigan, 1998 '

13 McAlinden, S.P.; Smith, B.S.; Cole, D.E., Future Direction of the Great Lakes Automotive Industry.

1999. The Great Lakes Commission, Ann Arbor
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Table 2: Component and Parts Supplier Locations 1997

Facilities | North American Share
GreatLakes | 2,584 | 59.3%
U.s. ' 3,366 77.3%
Canada - 459 10.5%
Mexico 531 12.2%
‘N. America 4,356 100.0%

Source: 1998 ELM Electronic Database

The closure of major traditional facilities since the mid-1990’s has been almost exactly
offset by the opening of new plants operated by the major international producers as
well as a handful of new “Big Three” plants. Vehicle firm facilities are still the most
attractive economic development targets in manufacturing. It is also true that given the
intense competitive pressure of the current North American light vehicle market, aimost
all of these plants must be renewed with new product manufacturing investment in the
next five years. Finally, given the undeniable existence of considerable overcapacity in
the North American auto industry — it must be assumed that not alt of these plants will
be renewed — and that competition between states and communities for renewal

investment will be as strong as or stronger than that in any period during the last thirty
years.

The Value of Major Auto Production

Many studies of the economic value of traditional automotive production and
employment to communities, states and provinces, and national economies have been
published in recent years. Research by the Center for Automotive Research (CAR)
performed for the Alliance of Automobile Manufacturers (AAM) in 2000 has shown that
each job at a major automotive firm contributes about 6.5 other jobs throughout the rest
of the U.S. economy.™ About half of these jobs are located in the manufacturing and
non-manufacturing supplier sectors connected to the industry. Another recent study
performed by CAR with the Institute of Labor and Industrial Relations at the University
of Michigan in 2002," showed that each job created or lost at a powertrain (engine or

"“ McAlinden, Sean P. and George A. Fulton. Contribution of the Automotive industry to the U.S. Economy in -
1988: The Nation and Its Fifty States. A Study Prepared for the Alliance of Automobile Manufacturers, inc.
and the Association of international Automobile Manufacturers, Inc. by the Center for Automotive Research,
Environmental Research Institute of Michigan and the Institute of Labor and Industrial Relations, The
University.of Michigan, Ann Arbor, March 2001. And also see McAlinden, S. P; Fulton, G.; and Smith, B.C.
The Contribution of the International Auto Sector to the US Economy. A Study prepared for the Association
of International Automobile Manufacturers, University of Michigan Transportation Research Institute, Office
for the Study of Automotive Transportation and The Institute of Labor and industrial Relations at the
University of Michigan, Ann Arbor, Mi, March 1998, Report No. UMTRI-98-5.

1 McAlinden, Sean P. and George A. Fulton, Economic impact of the Elimination of the Michigan Motor Vehicle
Powertrain Industry on the Michigan Economy. A Report to the Michigan Economic Development Corporation.
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transmission) facility in Michigan increased or decreased employment by an additional
4.5 jobs throughout the rest of a traditional automotive state economy like Mlchlgan
‘About 40 percent of these additional supplier and spin-off jobs were located in
manufacturing, and the rest in sectors that mclude wholesale trade, trucking, finance,
and retail and services trade.. : :

The essential value of renewing a major automotive facility, of course, is connected to
the employment, investment, and wage and salary levels directly associated with such
plants. Currently, the production worker and skilled trades wage rates paid by vehicle
firm (and major spin-off). firms are 69 percent higher than the average U.S.
manufacturing wage rate. Benefits paid to employees are higher than those given in
other industries by an even larger margin. Also, the international vehicle firms have
exactly matched these compensation levels wherever they located throughout the
United States. Company investment in these facilities is also at the highest level in the
U.S. economy — over $330,000 per job. The gain to communities and states in income,
sales and property and real taxes is realistically enormous, even when such taxes are
significantly abated for the purpose of renewal.

A Report on Policy

This report to the Automotive Communities Program (ACP) membership will entirely
concentraie on the renewal and replacement of major, traditional automotive facilities
and not those located in the independent supplier sector or facilities operated by the
international vehicie firms. Those two subjects will be left to future CAR reporis for the
ACP. In other words, this report will concentrate on facilities owned by the “Big Three”
vehicle firms and their major spin-off supplier firms. Also, this report will not closely
examine two of the three major categories of factors involved in facility renewal: the
internal economics of the facility and its location, and the constraints placed on the
company by its national labor agreement. Instead, we will relay from the firms
themselves a list of important elements of state and local community policy that
frequently play a final role in the decision to re-invest in a facility. The brutal reality
always exists that state and local policies can rarely affect the local business climate of
a region, or its geographic location — and public policies can certainly not change the
rules of a national labor agreement. However, it is the role of policy and local economic

development to sometimes off-set the unfavorable parameters and emphasize the

positive factors associated with a location and a region.

The Economics of Facility Renewal

The essential activity for major auto firms in ranking or picking plants for investment or
closure is an exercise in cost minimization subject to constraints. All of the major
automotive firms employ a standard decision matrix for collecting and analyzing
information about locations — but all admit that this matrix and the decision-making

Center for Automotive Research, and the Instutute of Labor and Industrial Relations at the University of chhxgan
April, 2002,

88



process itself is not mechanical by any means. In fact, the variety of products that must
be produced actually forbids the use of a standard model and almost every selection
process is largely unique. For example, a decision on a gray iron foundry plant may
require access to abundant water, low expected utility rates and minimal investment,
discounted over a 20 year time horizon. Two competing locations could be almost
equivalent on these “show-stopper” factors, and the decision finally made on less critical
factors such as marginal freight costs, relative - labor settlement costs, or access to state
subsidized training or refundable tax credits. Decisions on different facilities such as a
‘new assembly body shop or the assembly line for heating and air-conditioning
components may involve a completely different list of criteria. Policymakers must be
thoroughly knowledgeable regarding these plant specific technical criteria in order to
gauge their policy strategies for renewal.

Previous research by CAR'® has shown that the standard list of economic decision
factors can be divided into one time costs or features, and recurring costs. The listis
long, but the major one-time criteria include the following:

1. Availability of capacity: Will new capacity become or is it available at the existing
facility or site?

2. What are the equipment requirements af the sife in order to achieve the new

production?

Is the faciiity large enough — are the physxcai characteristics of the facility

suitable?

Are local prices for construction competifive?

If new land is needed - is it available—with clean title, and is it cost competitive?

What are the costs of a iabor settiement (see below)?

How long will the investment process take to result in full production?

»

S No gk

The last factor above, timing, has reached a new all-time critical importance in
light of the recent pace of automotive competition and the increasing cost of
product development.

The criteria listed above, of course, determine the essential size of the company’s
investment at the site. Recurring costs, however, may be even more important than the -
size of many initial investments. A classic list — which does not include public policy
vanabies affecting the business environment — follows below:

1. The cost of freight in — or how far away are suppliers? What are local freight
rates?

2. The cost of freight out — or how far away are customers? What are local rates?

3. Related to the two factors above: The constraints of local transportation and
congestion.

1% See the discussion in McAlinden, S.P.; Andrea, D. J. Michigan: Still the Automotive State? A Reportto the
Michigan State Department of Commerce, Office for the Study of Automotive Transportation, Transportation
Research Institute, University of Michigan, March, 1993, Report No. UMTRI-92-42.
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4. Utility rates for electric, gas, water and sewage.
5. Labor availability, quality, skills, and reputation. Health care costs.
6. Insurance and security costs.

Most recurring private sector costs fall into the three areas of freight, labor and utility

costs. Almost all other recurring costs fall into the public sector and, indeed, some of -

the market factors listed above can be affected by public investment. The labor issue
for traditional auto producers is rarely discussed (not surprisingly), yet is absolutely
critical and in several different ways. Indeed, missing from the recurring cost list of
factors above is the direct cost of labor or wage rates and benefits — a major factor in
supplier facility location, but not for large traditional plants. ‘

Labor Constraints and Costs

A major set of constraints on the open selection of facilities or locations for new
investment by traditional automotive firms is contained in their national agreement with
the International United Autoworkers Union (UAW). It is also thought that this set of
constraints gives the international producers, not subject to the union provisions, a
major competitive advantage in manufacturing cests. This is somewhat untrue. The
internationals have strong, systematic requirements regarding the quality of labor, the
absence of other industrial competition in the iocal labor market, and access to quality
raining and educational facilities. The internationals also pay the same wage rate, and
essentially the same benefits, as traditional unionized firms. These requirements are
harsh and constraining, because the internationals know they can never shut a plant
and leave a location without seriously damaging both their reputations as employers
and their production systems. Labor constraints associated with the UAW fall naturally
into two categories — those arising from the national agreement, and those in the local
agreement.

The National Agreement

The pattern national agreement applies more or less equally to 312,000 General
Motors, Ford, Chrysler Group of DCX, Delphi and Visteon UAW employees. American
Axle and several other spin-off companies are also committed to the same paitern
agreement. The agreement contains a number of income maintenance benefits and
worker displacement provisions that can directly determine much of the cost of
* company disinvestment in a facility. The UAW expressly negotiated these provisions, it
is thought, to actually prevent the closing of plants (forcing their renewal) and, indeed,
did negotiate a plant closing moratorium of remarkable effectiveness (compared to
those previously negotiated) in the 1999 pattern agreement. No Big Three plants have
closed since September 1999, except several plants previously announced to close in
earlier national negotiations. However, this pattern is clearly under pressure from all
three major employers in the current negotiation where large shutdowns are typically
negotiated as “exclusions” to the plant closing moratorium agreement.

90 -



The UAW protects its members (and indirectly some of their facilities) through its
income maintenance provisions in the contract that apply in the event of layoff. Workers
on layoff are eligible for Supplementary Unemployment Benefits (SUB) at a rate of 95
percent of normal take-home-pay for forty two weeks in the event of layoff. If the layoff
is not purely a sales or market related layoff, the worker must be brought back into
protected status after 42 weeks at 100 percent of their gross pay plus full benefits and
seniority privileges. Many billions of dollars have been explicitly guaranteed in the
_contract to back these two income maintenance funds. No pattern automotive firm can

afford to exhaust these funds through layoffs (thus much of the rationale behind the
incentive programs for car sales).

If a pattern company closes a plant, laid off workers must accept another job within a
fifty mile radius (sometimes up to 100 miles) local area hiring area. Otherwise, workers
can refuse job openings at distant plants and continue to receive the income
maintenance benefits described above. If a ‘worker does accept a long distance
transfer, the contract and other special local provisions can result in a relocation
allowance of up to $62,000 over two years. Also, workers that have experienced a plant
shutdown that involves the movement of their product to another plant — can move with
full local seniority rights to the new plant and bump an existing worker into layoff
(Paragraph 96}. Finally, the UAW also reserves hiring at new facilities or new hiring
generally for their existing layoffs by seniority’.

The impact on facilities of the local area hiring ruies of the job and income security
provisions in the UAW pattern agreement has been largely negative for regions that
contain a large number of UAW facilities. Laid off workers from a plant shutdown in
Michigan, and the Northern Regions of indiana and Ohio can frequently be forced to
accept a job opening (due to attrition) at a nearby facility almost immediately and
without cost to the company. Isolated and distant plant locations raise the specter of
enormous labor settlement costs (amounting to hundreds of millions of dollars) in the
case of non-renewal. The most traditional of automotive communities with many
company plants, then, have suffered the largest share of closures for this very reason.

Communities, however, that rely solely on the layoff provisions of the national
agreement as their only security for re-investment are running a serious current risk.
Companies have become very adept at buying out workers for the purposes of early
retirement or transfer, and a number of remaining Northeast and coastal locations now
demonstrate and have demonstrated so many other serious location costs that
companies will soon pay the high settlement cost to close them.

Local Labor Constraints
Each traditional automotive facility operates its labor relations according to a local labor

agreement negotiated by plant management with officials of the local labor union in the
plant. The agreement sets employment levels, the number of job classifications, and

"7 See for example, Appendix A. Agreement Between General Motors Corporation and the UAW, September 28,
1999. .
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various other local working conditions not covered by the national agreement. Direct
representation of workers on the job, especially through the grievance process, is the
responsibility of the local union. In other words, actual labor productivity is really
determined under provisions of the local, not the national, agreement.

It is now an accepted fact that all traditional automotive firms require, or will soon
require, a “modern operating agreement” from the local union as part of any renewal or
re-investment plan. These agreements are more notoriously called “living or shelf’
agreements which go a long way towards guaranteed productivity conditions in the plant
similar to the best of the international vehicle firms. Such contracts typically require a
team concept organization of work, very lean staffing requirements, and a severe
reduction of skilled trades classifications in the labor force (perhaps only three trades).
‘The agreements also allow a great deal of flexibility in reassigning workers to work
throughout the plant, and perhaps the outsourcing of subassembly and construction
work to outside suppliers.

Other local labor indicators that play a role in plant renewal include the general state of
labor relations, strike behavior, grievance rates, and absenteeism rates of a labor force.
Finally, the age and seniority demographics of a given facility may now play an active
role in renewal. Plants with older iabor forces are cheaper o close than those lucky
enough in the recent past to replace many of their retiring workers with new hires.

in summary — labor constraints are a powerful factor in traditional automotive facility
renewal. Three of the four firms whose interview responses we discuss below, ascribed
a “total power to veto” to the directors of their industrial relations departments of their
firms. This veto power can even reverse decisions made by executives as high in
status as the CEO or the VP of manufacturing.

The Role of State and Community Policy and Relations

The domestic automobile industry has shut down over 100 major facilities operated in
the United States, since 1979. Still operating are approximately 130 plants plus 58 new
greenfield plants that survived, presumably, because of their efficiency or strategic
value to the parent companies. (see Appendix A) In other words, the less competitive
plants/locations have already been closed. Thus, the surviving plants, when compared
against each other, are somewhat similar in- efficiency, which makes it difficult for the
companies to decide where to place new capital expenditures. For this reason, state
and local incentives have taken on heightened importance.

It seems that the policy environment for facility renewal begins where the private sector
variables leave off. On the other hand, some of the private sector economic variables
such as the cost of land or even the utility rate structure can be modified by direct state
policy intervention. Other business climate variables such as corporate income taxes,
the cost of workman’s compensation and unemployment insurance benefits are also
direct state policy variables. Also, the strength of a local and state incentive package
may prove to be the final determining factor in selection of a facility and its community—
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all other factors being equal. Of greatest interest to the ACP however, is the joint role
of the state and the community in formulating and laying the public groundwork for a
deal that brings about re-investment or even investment in a brand new facility.

‘CAR interviewed four major automotive firms primarily for this section of the report:
General Motors, Ford Motor Company, DaimlerChrysler, and Delphi. Typically, the
Director of State and Local Relations from the corporate policy division responded to a
prepared list of questlons In several cases, a representative from the real estate or
land division also participated significantly in the interview. However, we will not identify
the authorsh|p of any of the responses we report below, nor will we identify any of the
communities or facilities that may have been used as examples to make certain points
in the discussion by our respondents. The questionnaire |s attached to this report (see
Appendix B).

Who Makes the Decision?

Several of the firms described the actual final meeting regarding the placement of a
large new manufacturing investment. The final decision is made in a meeting of a small
number of senior executives (always vice presidents) at the division or corporate level.
Each participating function including manufacturing, operations, utility cost
management, facilities management, labor relations, real estate, legal staff, and policy
have already submitted their reports to these company officers who must make the final
balancing decision between two or three final alternative locations. They commonly do
this alone in a separate room, although other parties may be asked to enter and provide
additional information. The senior divisional manager, the VP of Manufacturing, and
perhaps the facilities VP seem to constitute a typical final decision group. It seems
apparent that it is only the policy staff who may be asked to seek additional
“sweeteners” or information to swing the decision one direction or another in the case of
a close tie.

Interview results

The corporate staff members mterwewed for this report were asked to respond to a
series of written questions on the factors that play a primary role in the renewal of
automotive facilities. We collect these responses under the four major categories
below. Responses were sometimes received in writing and always through a personal
interview. These executives and managers were asked to especially comment on
community factors balanced against other economic determinants. What follows is a
summary of these interviews followed by general conclusions and recommendations.

1. What are the three main factors your company considers internally in the site
selection process? (Before the consideration of specific communities)

All four companies and most of the respondents demonstrated a remarkable consensus
on at least two of the three main internal factors in the site selection process. Logistics
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or the cost -of transporting freight in and completed product out of the facility was
strongly emphasized by each firm as a main factor in selection. Freight is regarded as
especially costly, and though it was sometimes referred to as “an underlying cost,” it
was also clearly connected to other local transportation costs such as the state of

transportation modes or infrastructure and the presence of congestion (a real deal-
killer). ‘

All four companies strongly mention the workforce as a second main factor.. Under the
contract, union workers must be available at the facility or through sufficient transfers of
such workers from other locations. The quality and training of the labor force must be
adequate, as must be the state of local labor relations. - A “partnership must exist with
the local union for the purpose of securing the next generation of new products in an era
of severe over-capacity.” One firm stated that “every plant is expendable for new
investment and the partnership must be there — the labor relations must be set.” Clearly
these statements refer to necessity of achieving a modern operating agreement
(described above) with the local union leadership and labor force, that provides required
flexibility and productivity levels.

Leading the list of the remaining, non-community factors in site selection is “the state
of the relationship with state government.” The state’s policy and regulatory climate
must be competitive on such issues as tax rates, the regulatory environment and, of
course, state incentives. In fact, all four responding firms made a clear point of stating
the “incentives have never been more important,” or “critical (see below).” This clearly
refers to the severe competitive state of the North American market that now suffers
from record vehicle incentive levels and massive, formal cost-cutting programs at each
producer.

State programs, especially tax programs, are very difficult to compare. New York, it
was pointed out, “doesn’t even tax personal property.” The process for setting rules
across states, then, is very difficult for corporate decision-makers. It should be pointed
out that states with regulatory environments that are burdensome, costly and inflexible
such as Massachusetts, Eastern New York, and California (and soon, New Jersey) now
contain exactly one automotive plant (NUMMI). The timely launch of products,
~ specifically the “construction timetables,” is now the most competitive factor in the
North American auto industry. In fact, one vehicle firm admitted to filing permit
applications in a least three states for each project in order to ensure the timely start of
a project.

Other non-community factors that were given heavy attention in some of the interviews
included utility rates and services, and a variety of factors, such as construction building
and leasing costs, under the heading of site readiness and infrastructure. This last
factor covers the issue of capacity, both in terms of land and the facility. Infrastructure
should “already exist” and further land acquisition should not be ‘an issue. Permits
should be “available” and existing environmental issues should not be present at the
site (we want “fresh, clean dirt”). One vehicle firm stated that a site must be “buildable,”
and another said that “if we can't build it right, why build it?”
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2. What are the three main commuhity factors in choosing a site?

The subject of community factors in site selection proved to be the liveliest in the
“interviews, perhaps because the majority of respondents were most familiar with these
issues in the normal course of their work. An initial factor is the quality of life
associated with a particular community. One respondent simply states that the factors
were safety (crime), education, and other quahty of life amenities. In fact, quality of life,
when compared to other issues that surfaced in the other interviews discussed below,
did not clearly stand above the other factors that were discussed.

The overwhelming community specific factors that surfaced in our interviews were the
overall attitude of the community towards the company and the proposed re-
investment, and the presence in the process of a clearly identifiable decision-maker
with sufficient power to make the deal happen. To a certain extent, the pre-existing
reputation of a community stands for its attitude. A poor reputation for being a difficult
commumty was described as “very difficult to shake.” One community south of Detroit
recently elected a mayor that described the economic package given to an assembly
plant as “giving the store away,” which caused months of significant political problems
for the corporation. Years may pass before the company may grant forgiveness fo the
community. Another company succinctly divided its communities into three types:

1. “Those that act together as one entity. They have the energy to get the
deal completed. They know what is going on at their plant, and they
know what is going on in the industry.

2. Communities that have the energy to get the deal done, but have no
idea what’s going on at their plant or in the industry.

3. Communities (that flat out) don’t care (The entire Northeast).”

Needless to say, the third type of community described above rarely has its plant
renewed (e.g., GM Framingham, MA, or GM Tareytown and Syracuse, NY). Instead, a
“can do attitude” or “approach” is recommended. And a complex decision process for
approval that “drags a process on-and-on” is certainly not recommended. Some
companies apparently early on, apply a “smell test” on the willingness of a community to
do a deal, partially based on past performance. Too many meetings with high-level
corporate officers (always very expensive) is a poor indicator, always, of community
willingness to do what is necessary to keep a plant.

In particular, a community must demonstrate that it wants to keep a plant and a
company. The community must want to partner as much as the local union. The
political/community climate must be favorable — “you don’t want to go where you aren’t
wanted.” A neighborhood that has gentrified and doesn’t care for the supposed “smell”
of its automotive plant is a community that doesn't want an automotive plant.
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Community relations can become very important to a company, espédially since the
state incentive package very often depends on community support.

The importance of community support underlines the importance of a friendly,
meaningful, and committed community leadership. One vehicle firm admits that in
negotiation, they try to pick “where the center of power is,” but there are “different levels
of power.” Another vehicle firm eloquently described the power and effectiveness of a
regional champion — or political figures that their executives recognize who are fully
cognizant of industry issues and requirements and who can make it happen. Yet
another vehicle firm described such an individual as an “empowered deal-maker,” or “a
single voice who can speak for the community’s leadership, for “the community must
speak with one voice.” Mayors such as those in Lansing and Toledo were such
individuals. ' '

Incentive Packages

3. Does the company value incentives based on their direct effect on the bottom
line?

Respondents were adamant about the importance of effective incentives: “every doliar
helps.” One respondent directly said that “we look at the incentive's ability to contribute
to making the financial business case for an investment at the pariicular site.” Another
said that that “packages must go to the bloodstream — the bottom line — where the most
benefit to the company is. What will reduce the price of manufacturing an engine?” Of
course the incentive environment is largely determined by the state. And ciearly, not all
incentives are equal in the eyes of the corporation. All-in-all, however, the value of the
total package is what matters — especially to the divisional, project staff assigned to net
the entire deal.

An important issue is the relative value of various incentives. All of the companies
denigrated the value of non-refundable tax incentives that may provide the company, in
the end, with virtually nothing. Some company investments, for example, may last for
only four or five years (body shops at assembly plants). A twenty-year tax abatement
on new personal property investment, then, is only useful for the first five or six years or
so. This may or may not reveal the relative industry ignorance of the tax authorities
regarding the current speed of the industry product cycle. Another major issue is the
value of tax incentives that are directed towards job retention versus new job creation.
The Michigan MEGA and Super-MEGA programs are held up by all four firms as model
of job retention since only the presence of likely alternatives triggers qualification. Also,
super-MEGA now carries an upper limit of $250 million in payroll taxes and is highly
valued by at least three of the four firms. ’

Property tax abatements are currently less valued in final site decisions because it is felt

that such subsidies will be matched across all the alternative sites — and some states do
not even carry such taxes. However, the passage of “Proposal A" in Michigan in the
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early 1990s was considered epochal for deals done in that state since it removed local
school districts from the picture (their funding now guaranteed directly from the state).
This made the process of abating property taxes much easier. “Clawback” provisions in
public deals, or provisions that mandate the payback of tax breaks if promised new
employment doesn't appear or employment levels aren’t maintained can result in a
severe discounting of the value of tax incentives with this provision. Finally, southern
states were described by three of the companies as entirely oriented to new job creation
and as providing little in the way of job retention incentives. These companies are
primarily interested in incentives for job retention perhaps due to labor contract
requirements. ‘

Only one firm rates subsidies that provide new public infrastructure as important in a
deal The other firms clearly felt the infrastructure should already exist or such subsidies
merely make up for glaring deficiencies. Communities should already maintain a
portfolio of prepared sites with road, rail access, and cheap, reliable power, sewage and
water at the property line. Communities, of course, must participate in development of
state incentives that do matter or they won't happen. Very often, the ground-work for a
deal with the community is performed by the policy staff of the company before the state
becomes involved.

4. What can communitias do fo affract automotive investment?

One responding firm simply states that a community shouid simple demonstrate gooc-
behavior and a business-friendly attitude. Coalitions of all of the stakeholders (schools
and political groups) are impressive when such ‘broad-based groups express their
desire to maintain the company in the community. Another vehicle firm was far more
specific on the issues of political leadership and community attitudes. This company felt
that many communities were trying to compete but were stuck with leaders that lacked
the ability to do so. A necessary but not sufficient requirement, was the presence of
real economic development expertise — usually placed in the staff of a “big-league”
growth alliance of communities across a region. - Leadership must understand “the big
picture of the global business, and to be able to effectively communicate this reality to
the community.” There should also be one voice for the community, or even better, the
entire region. '

It was also interesting to note that three of the companies recommend that individual

~ communities not be pro-active in contacting the higher echelons of the company — they

should instead work normally through the local plant manager who now must cover
economic development as part of his/her mission. Surprisingly, two of the firms thought
a large number of traditional communities were still “naive” regarding the continued
presence of the company in their area. The company is thought to be a fixed part of the
economy and that it “has” to or “always will be there.” This was thought to be clearly a
demonstration of poor leadership and communication, and/or a lack of industry
knowledge. ’
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The firms interviewed were mixed in their responses to building on brownfield sites—
due mainly to their technical cultures. In any case, the site should be buildable with all
mitigation issues already resolved. :

Recommendations and Conclusions

Recommendations to communities are difficult to make because of the diversity of these
public entities and the variety of company investments that confront the upper mid-west.

1.

It is strongly recommended that every traditional automotive community
solidly connect to a representative regional champion - a politician that can
make solid offers to major automotive firms, understands thoroughly industry
issues and deliver without question on bottom-line promises. A regional
champion forges partnerships across community stakeholders and delivers
this consensus to company managers as a solid asset. Such an individual
leader is indeed rare, and this requirement can be largely unfair, especially for
smaller communities — but it is necessary.

States outside of Michigan should provide tax incentives similtar to the model
provided by the MEGA program in Michigan, or refundabie credits that
emphasize job retention.

States and communities-shouid aiso make available incentives that iower the
actual cost of operation of the piant in their community; and they shouid
eliminate claw-backs from their tax incentives; and concenirate on
refundable tax credits that exactly match the market-life of company
investments.

Community and state representatlves must thoroughly understand industry
issues and solid technical expertise in economic development must be
available at least in multi-community growth alliances. Some community
representative(s) must become familiar with facility personnel and its
business situation through frequent contact.

Communities and states must demonstrate that the company and its facility is
wanted, long-term, in the community. Negative feedback or displays, or even
general lack of concern are to be avoided at all costs. In other words, the
community is a supplier, not a landlord, and must act like any other
competitive automotive supplier who wishes to do business in the North
American auto industry.
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Appendix A

Table A.1

Vehicle Firm Facilities in the United States: 1979 - 1995
Total % of Total % of
1995 e 1979 o
Assembly | Powertrain | Stamping | Parts | Facilitie Assembly | Powertrain | Stamping | Parts | Facilitie
] S
U.S. Totals 63 30 24 104 221 | 100% 72 25 37 124 258 | 100%
Southeast 0 0 9 12 5% 5 0 7 12 5%
Southwest 4 10- 5% 2 5 7 3%
INortheast 2 9 19 9% 1 1 16 30 12%
Midwest 35 25 22 74 156 71% 34 24 35 a3 186 72%
Midsouth 13 3 1 17 8% 13 0 0 1 14 5%
West 2 0 0 3 5 2% 7 2 9 3%
Table A.2
Vehicle Firm Facility Openings and Ciosings in the United States
Assembiy l Powertrain Stamping Parts ] Total
Upen {Ciose Net | Open | Close | Net | Open ['Ciose | Net | Open | Close | Net | Open | Close | Net
U.S. Totals 23 32 -9 12 7 5 0 | 13 -13 23 43 -20 58 95 -37
Southeast - 0 2 | 0 0 0 0 0 0 2 2 4 0
Southwest 2 2 0 0 o 0 0 0 1 1 4 1 3
Northeast 1 8 -5 1 0 1 0 0 0 7 7 13 -11
Midwest 12 11 1 8 7 1 0 13 -13 14 33 -19 34 84 -30
Midsouth 6 6 0 3 0 3 0 0 0 0 0 0 9 6 3
West 2 7 -5 0 0 0 0 0 0 1 1 3 7 -4
Source: Motor Vehicle Manufacturers Association of the United States, Association of International Automotive
Manufacturers. '
Vehicle Producer Facility Regions
~_Region States:
Southeast Alabama, Georgia, Mississippi, Virginia
Southwest Kansas, Louisiana, Oklahoma, Texas
Northeast Connecticut, Delaware, Massachusetts, Maryland, New
Jersey, New York Pennsyivania
Midwest lilinois, Indiana, lowa, Michigan, Minnesota, Ohio,
{Great Lakes) Wisconsin
Midsouth Kentucky, Missouri, Tennessee
West California
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Appendix B

10.

A1
12.

13.

Market Renewal Interview Questionnaire

What are the 3 main factors [company name] considers internally in the site selection process? (This
is before looking at any communities)

What are the typical phases of a site selection process and who (titie at [company name]) is involved
in each phase? : '

What are the 3 main community-facfors in choosing a site?

How important are the following:

a. Local tax rates?
b. Regulatory environment? (e.g. environmental permits)
c. Political climate? '

Does [company name] value incentives differently based on their direct effect on the bottom line?

a. How do you value incentives that benefit both the company and community, such as
infrastructure improvements?

Thinking about incentive packages, what makes them atiractive?
a. Total package amount? or,
b. Specific items in the package? What are exampies of these?

How does [company name] choose between communities with two very similar incentive packages?

Does [company name] have an operating cost calculating tool that can be used to compare the costs
of running a plant in various communities? If not, how do you compare these costs between
communities?

Are incentive packages really the deal-breaker, or do they just get the communities to the table, with
something else clinching the deal?

What can/should communities do to attract automakers?

Are there distinct regional differences in sites and incentive packages that communities offer? (e.g.
Midwest versus Southern sites)

What about brownfield redevelopment versus greenfield development? is one type preferred over the
other? '

Is there anything else we haven't asked, but we should know, about the site selection process?
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Appendix G

Various letters of concern from large users
Email dated February 8, 2005 — Mr. Bryan Sellan, Daimler Chrysler
Email dated January 31, 2005 — Mr. Gordon Hauk, Ford Motor Company
Letter dated February 24, 2003 — Mr. Robert Simpson, Kautex Textron
Letter dated July 15, 2004 — Mr. John Bogdanovic, Windsor Mold
Email dated February 1, 2005 — Listing of customer power quality complaints
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Tom A Kosnik To. Shawn C Filice/EWP/Windsor@WINDSOR

cc:
01/31/2005 02:42 PM Subject: RE: Information Required - EnWin Powerlines

FYI

Tom Kosnik MASc., P.Eng.

President

EnWin Powerlines

519-251-7304

tkosnik@enwinpowerlines.com

----- Forwarded by Tom A Kosnik/EWP/Windsor on 2005-01-31 02:42 PM ~----

"Hauk, Gordon \{(G.D.)" To: <tkosnik@enwinpowerlines.com>
<ghauk@ford.com> cc:
2005-01-31 10:37 AM Subject: RE: Information Required - EnWin Powerlines

We don't have anything that formal. When a new project is anticipated a note is sent
out requesting projected rates and if capacity is in place. My response to that note
includes a history of service (outages). Based on all the input management makes a
siting decision.

From: tkosnik@enwinpowerlines.com [mailto:tkosnik@enwinpowerlines.com]
Sent: Friday, January 28, 2005 8:54 AM

To: Hauk, Gordon (G.D.)

Subject: RE: Information Required - EnWin Powerlines

Does Ford use a spread sheet that would highlight how much weighting it puts on power quality at a site
that is being evaluated or based on the information below it is a go or no go to the next step in site
evaluation?

Tom Kosnik MASc., P.Eng.

President

EnWin Powerlines

519-251-7304

tkosnik@enwinpowerlines.com

"Hauk, Gordon \(G.D.\)" <ghauk@ford.com>
To: <tkosnik@enwinpowerlines.com>

ccl

2005-01-28 08:47 AM Subject: RE: Information Required - EnWin Powerlines

It will take some time to pull together data but here is the bottom line. Quality of supply
has to come first, we can not expand in an area where power is not reliable regardless
of price of electricity. What proof do | have on this? | can only point to the amount of
investment we have made in two line feed to the plants and discussions we have with
every utility before we decide on a location. What is reliable? We have set an internal



target of one outage every two years if we see more than that we need to have
discussions with the utility to see if there is any commonality in the outages, is there
anything that needs attention. The one outage in two years has some science behind it,
according to EPRI that is the humber of expected outages on a 5 mile long high voltage
transmission line.

I have to think about what documentation to send, | could send some historical
information on outage reductions or the amount of investment in the service Ford and

the utilities serving us have made in recent years. If you have any ideas let me know.
----- Original Message-----

From: tkosnik@enwinpowerlines.com [mailto:tkosnik@enwinpowerlines,com]

Sent: Friday, January 28, 2005 8:13 AM

To: Hauk, Gordon (G.D.)

Subject: Information Required - EnWin Powerlines

Good morning Gord, | hope everything is going well!

We have been working on a report to the Board of Directors on Distribution System reliability. One of the
arguments that must be addressed is how much weighting does Ford( or any other manufacturer ) put on
the issue of power quality in the decision making process when 1) maintaining and expanding the existing
operation, and 2) when deciding on the location of a new plant. What are there basic minimum outage
requirements for a plant to remain operational in the Ford family. | realize depending on the product line
and the type of plant ( assembiy or feeder) will have an effect on the requirements.

Gord, any documenied information on this subject would be greatly appreciated and may go a long way
in the future to insure that the City of Windsor remains competitive in attracting and maintaining a vibrant
auto industry now and in the future. [ have a tight time line on this report and | would appreciate the

information asap. Thanks in advance.

Tom Kosnik MASc., P.Eng.
President

EnWin Powerlines
519-251-7304

tkosnik@enwinpowerlines.com



Tom A Kosnik To: Shawn C Filice/EWP/Windsor@WINDSOR

cc:
02/08/2005 01:32 PM Subject: Re: Fw: Information Required: EnWin

Please include in your report

Tom Kosnik MASc., P.Eng.

President

EnWin Powerlines

519-251-7304 ;

tkosnik@enwinpowerlines.com

---- Forwarded by Tom A Kosnik/EWP/Windsor on 2005-02-08 01:32 PM -----

‘bs17@daimlerchrysler. To: jim1@daimierchrysler.com, tkosnik@enwinpoweriines.com
com cc:
2005-02-08 08:29 AM Subject: Re: Fw: Information Required: EnWin

In response to this there is no set requirements on paper. DaimlerChrysler requests an occurrence or
power quality report for electrical service to a potential site. They use this information to determine what
type of power interruption ride through equipment would be necessary for the proposed plant. The cost
of this equipment is considered in location of the plant along with the many other considerations.
Assembly plants and machining plants are more sensitive to power guality than a stamping plant wouid

be. There is no formal process or standard in piace at DCX for this review.
The Building Group requests the same power quality report on the electrical supply for a site for building

design purposes. This is usually after the site has been selected. it does not appear that they participate
formally in the site selection process.

| hope this is helpful.

Bryan Sellan
Facility Engineering

Lucille M Laviolette/WGOB/DCC/DCX
01/31/2005 10:33 AM To Bryan Sellan/WGOB/DCC/DCX@wk-America

€€ john@themanns.ca
Subject. Fw: Information Required: EnWin

Bryan,



John will be out of the office all week. I'm not sure if you should see this in his absence.

Lucille
—— Forwarded by Lucille M Laviolette/WGOB/DCC/DCX on 01/31/2005 10:32 AM ~—

Lucille M Laviolette/WGOB/DCC/DCX

01/28/2005 10:41 AM T0 john@themanns. ca

cc
Subject Fw: Information Required: EnWin

John,
Please see the following. Shall | forward to Bryarn Selian?

Lucille
- Forwarded by Lucille M Lavioletie/WGOB/DCC/DGX on 01/28/2005 10:40 AM «mmv

tkosnik@enwinpowerlines.com

01/28/2005 08:39 AM To Jim1@daimlerchrysler.com
cc
Subject Information Required: EnWin

Good morning John, | hope everything is going well!

We have been working on a report to the Board of Directors on Distribution System reliability. One of the
arguments that must be addressed is how much weighting does Daimler Chrysler( or any other
manufacturer ) put on the issue of power quality in the decision making process when 1) maintaining and
expanding the existing operation, and 2) when deciding on the location of a new plant. What are there
basic minimum outage requirements for a plant to remain operational in the Daimler family. | realize
depending on the product line and the type of plant ( assembly or feeder) will have an effect on the
requirements. :

John, any documented information on this subject would be greatly appreciated and may go a long way
in the future to insure that the City of Windsor remains competitive in attracting and maintaining a vibrant



auto industry now and in the future. | have a tight time line on this report and | would appreciate the
information asap. Thanks in advance.

Tom Kosnik MASc., P.Eng.
President

EnWin Powerlines
519-251-7304

tkosnik@enwinpowerlines.com



' KAUTEX TEXTRON, NORTH AMERICA
@ KAUTEX m SUBSIDIARY OF TEXTRON AUTOMOTIVE
750 STEPHENSON HIGHWAY
TROY, MICHIGAN 48053

February 24, 2003

P4 8) 816-5100

EnWin Powerlines Litd.
45435 Rhodes Drive
Windsor ON N8W 5T1

Attention: Klaas DeGroot, President
Dear Mr. DeGroot:

Re:  Reliability of EnWin Electricity Distribution Service to
Kautex Textron's Windsor Plant

[ am the President of North American Operations for Kautex Textron GmbH & Co.
("Kautex™), a world leader in the automotive and packaging industries. Kautex is a
division of Textron Inc., multi-industry company with revenues of $12 billion; 51,000
employees; and a diverse, global customer base. Familiar Textron brand names include
Bell Helicopter, Cessna Aircraft and E-Z GO Golf Cars.

Kautex is & leading manufacturer of plastic fuel tank systems, automatic clear vision
systems, blow-molded functional components, modular fluid management systems and
fuei filler assemblies. Kautex has over 4,800 emplovees in 31 locations in 16 countries.
Five of those locations are in North America. Since 1986, Kautex has had a plant in
Windsor, Ontario, located at 2701 Kautex Drive. That plant employs 502 Windsor and
area residents, and manufactures fuel system components, including blowmolded plastic
gas tanks, for the North American automotive industry.

As with most members of the automotive industry, and many of EnWin's customers,
Kautex uses highly automated manufacturing. processes. A reliable supply of electricity
is essential to Kautex's operations, as outages cause significant downtire for the plant
resulting from the need to reset equipment and restart those processes, as well as losses
attributable to reduced output, ruined product and wasted material. In recent years,
Kautex has viewed with growing concern the lack of reliability of electricity delivery to
its Windsor plant. In the four-month period between July and October of last year alone,
Kautex experienced nine outages on the following days: '

17 July 2002

18 July 2002

21 July 2002

22 July 2002

13 September 2002

16 September 2002

28 September 2002

21 October 2002 (2 outages)



This would likely not be acceptable to any of your electricity distribution customers — it
is particularly unacceptable for a modern manufacturing facility. Close to three years
ago, in July and August of 2000, we met with EnWin representatives to discuss your
excessive outages. At that time, your representatives advised that Kautex was the only
company in the EnWin service area experiencing interruptions with this frequency.
EnWin installed some lightning protection, but the outages continued. We met with your
staff in early October of 2002 to discuss the frequent outages in the preceding months.
That meeting was followed by more outages.

We met again late last year with Mayor Hurst of Windsor, who assured us that EnWin
would try to avoid further voltage fluctuations. EnWin shared with us the cost of a study
to determine whether there were measures that could be taken with Kautex's plant and
equipment to increase our resistance to voltage fluctuations. We appreciate EnWin's
participation in that study, and we anticipate implementing some of its recommendations.
However, the majority of the outages mentioned above would not have been prevented by
work on Kautex's equipment, nor would they have been prevented even if Kautex were to
install its own on-site back-up generation.

Another particularly damaging example of EnWin's ongoing reliability problems
oceurred at approximately 4:00 a.m on Saturday, February 1, 2003. Kautex and, we
understand, a number of EnWin's other industrial customers, suffered & complete loss of
power. EnWin staff have suggested that it may have been the result of a burnt conductor
at one of your substations. In our case, the outage lasted for four minutes, but the impact
of the outage was significant. Among the consequences of EnWin's outage were the
following:

o Kautex's plastic extruders "froze", leaving molten plastic hardening in them (the
Kautex plant was in full operation at the time). This necessitated the cleaning of
the extruders. Plastic being processed by the extruders had to be scrapped.

s As noted above, Kautex's facilities and processes are highly automated, although
this is not unusual among EnWin's industrial customers given the level of
automotive manufacturing that takes place in Windsor. As a result of your
outage, we had to reboot and "re-home" all of our robotic equipment, as the
outage effectively wiped out the robots' memory.

s Kautex's plant was not fully back in operation until Monday, February 3, 2003.

» Because parts are supplied to the automotive industry on a "just-in-time" basis,
Kautex was forced to increase its production and ship its product on an expedited
basis, at significantly higher cost, to meet its delivery commitments to automobile
manufacturers, failing which, they would have had to curtail or suspend their own
production. In one case, Kautex bad to fly gas tanks to one auto manufacturer's
plant in the United States in order to meet that manufacturer's production schedule
and enable it to keep its plant running.



» Kautex's estimate of the costs arising out of your outage is over $160,000.00 in
lost production hours, wasted materials and additional shipping costs.

We are extremely concerned that electricity delivery to our Windsor plant in recent years
has been less reliable than the electricity delivery to any of Kautex's other North
American facilities, in Avilla, Indiana; Wilmington, Ohio; Lavonia, Georgia; or Puebla,
Mexico. This is entirely unacceptable. We understand that the Ontario Energy Board's
Distribution System Code requires you to "maintain [your] distribution system in
accordance with good utility practice and performance standards to ensure reliability and
quality of electricity service, on both a short-term and a long-term basis." You must
inspect your system and address any defects that you discover during your inspections,
within a reasopable length of time. We also understand that EnWin is required to file
data on various service quality indices with the Ontario Energy Board on a monthly basis.

We request that you immediately investigate this matter, and advise us as you how
EnWin intends to eliminate its service interruptions and provide and maintain reliable
electricity delivery service to Kautex. Please contact Daniel Mills, Vice President of
Operations, at our Windsor plant, should you require further information regarding
Kautex and its operations. If we have not received a response from you within two
weeks of the date of this ietter, or if your proposed remedial plan is not satisfactory, we
may have little choice but to pursue this matter with the Ontario Energy Board and/or the
Minister of Energy.

Yours very truly,

e e figer

Robert Simpson



Electrical Related fssues

" Windsor Mold, Malden  Windsor Mold, Durham

4035 Malden Road : * 1628 Durham Place
Windsor, ON N9C 2G4 Windsor, ON N8W 278
519-972-9032 Tel 519-258-7300 Tel
519-972-0510 Fax ‘ "~ 519-258-0852 Fax
Contacts: ’

Greg Mahoney, General Manager, gmahonev@wnndsormoldgroup com
Joe Dumouchelle, Technical Automation Manager, jdumouchelle@windsormoldgroup.com
John Bogdanovic, Maintenance Supervisor, jbogdanovic@windsormoldgroup.com

ENWIN Utilities Ltd.
787 Ouellette Avenue

P.O. Box 1625

Station A

Windsor, Ontario

N9A 5T7

Contact: Tom Kosnik

Thursday, July 15, 2004

Request for monitoring solution of suppiied power

Error Message/Condition is: Multiple and simultaneous electrical related failures within the above
mentioned plants.

To Whom It May Concern:

We are requesting your assistance in trying to identify potential root causes of equipment failures
in our manufacturing facilities. While equipment failure occurs under normal operating
circumstances we have noted that in the last two months a rash of simuitaneous and unexplained
equipment failures. We unfortunately cannot identify exact dates and times but for this exercise
we will approximate the dates. Understand we are not considering issues durlng inclement
weather conditions.

Malden Issues

Friday July 9, 2004 in the AM hours we experienced multiple hardware failures and various
pieces of computer and related equipment at the same time. Weather was a non-issue at this
time. Equipment included two computer keyboards and one PC (Personal Computer) based
power supply. These computers are located in different areas of the building on different branch
circuits. The PC power supply is for a PC based control for a CMM (Coordinate Measuring
Machine). We are still experiencing drifting of this machines axis during the nighttime hours which
is yet unresolved. These axis’s motions are controlled by 12 volts supply on a handheld control,
and when the supplied power fluctuates it causes movement in the machine. This machine while
monitored during the day does not exhibit this condition.

Friday May 21, 2004 in AM hours we experienced simultaneous equipment failures on three
different pieces of equipment on the same branch circuit. That circuit is for the machine bay at
Malden. Two large boring mills called the G&L and Kuraki, and the large crane in that bay were
affected. The G&L lost a power supply for one of the axis drives. The Kuraki blew a chip on one of
the control circuit boards. The large crane had lost its drive parameters. The service technigian for
the crane offered no explanation as to why this could have happened.

Intermittent failures,
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Electricd Related Issues

Month of June 2004. We instalied a motor drive for a movable Chip Bin Roof. It intermittently was
failing causing the motors to oscillate and as such they were not able to perform the function

designed. It was identified by the manufacturer that the fluctuation of supplied power was the root
" cause. They have replaced that motor drive with a new unit that addresses this condition and we
" have not observed the problem since. -

~We have observed UPS (Un-interruptible Power Supplies) and line conditioners throughout the
plant engaging as required to address voltage fluctuations.

During these minor fluctuations we have one large CNC Milling Machine called the Parpas BF-
200 that will lose its position causing a stop for error condition. This machine is sensitive to power
fluctuatlons and asa result it is a-good indicator of potentla! problems to come.

Months of June and July 2004, we have a H:gh Speed CNC machme called the OMV. It has
suffered intermittent failures in the graphical display (LCD Screen). We were unable to duplicate
the problem during these months, and had outside service people in during these times. The
condition would correct itself and we were unable to identify what exactly the issue was. Recently
the LCD screen became damaged due to an electrical failure in the power supply. Note this power
supply coverts the AC 110V source to 12VDC. We cannot identify root cause on this situation but

- when we consider all other occurrences of late supplied power must be considered.

Durham lssues

Week of June 22, 2004, the Durhiam plant experienced a brown out causing most of our
equipment drives and breakers fo trip. One of our wall mounted transformers started tc smoke
during the brown out.

We have provided this information only to demonstrate that there do currently exist conditions we

consider being outside the norm. As such we would appreciate a monitoring solution of our
supplied power. We would encourage any technical expertise and assistance to help us identify a
possible root cause.

Sincerely

John Bogdanovic
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November 22, 2004

Mr. John Bogdanovic
Maintenance Supervisor
Windsor Mold, Malden
4035 Malden Road
Windsor, ON N9C 2G4

Re: Request for monitoring solution of supplied power

Dear John:

We have received your letter issued on July 15, 2004 regarding Monitoring
Solution of Supplied Power.

The major concerns indicated in your letter are

1. Voltage fluctuations in Malden piant.
2. Failure of multipie hardware and PC power supply in Malden plant.

3. Week of June 22, 2004, the Durham plant experienced a brown out
causing most of our equipment drives and breakers to trip.

To understand the power supply quality to your plants, ENWIN has installed
power quality monitors in both Malden and Durham plants. The monitoring
results are shown in Table 1.

Table 1
VOLTAGE
PLANT VARIATION, V THD, % TDD, %
Malden 564 - 595 , L-L 1.4 10.4
Durham 329 - 360, L-G 2.6 10.2
ENWIN standard 550 — 625, L-L 1.5 5.0
: 318 - 360, L-G

1. Power Quality at 4035 Malden

Feeder 24M6 supplies the power to this plant through customer owned
transformer Y99.

The location was monitored between August 3 and August 10.

There were no interruptions on the customer site and breaker activities on
adjacent feeders during the monitored period based on our record.
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- The recorded information shows that the voltage variations, 564 V to 595 V, in
the plant are all within the acceptable range (see Figure 1 and Table 1).

The recorded information also shows that there are power quality problems in the
plant because the Total Demand Distortion (TDD) of current is higher than 5%
(see Figure 2).

2. Power Quality at 1628 Durham Place

Feeder 55M2 supplies the power to this plant through ENWIN owned transformer
P550.

There were no interruptions on the customer site and breaker activities on
adjacent feeders during the period based on our record.

In addition, there are no voltage sags recorded on the recloser on 55M2 during
the period.

The recorded information shows that the voltage variations, 329 V to 360 V, in
the plant are all within the acceptable range (see Figure 3 and Tabie 1).

The recorded information shows that the currents vary very much from time to
time during the monitored period. The variation may cause problems in the plant
in the future.

The recorded information also shows that there are power quality probiems in the
plant because the Total Harmonic Distortion (THD) of the voltages is higher than
1.5% and the TDD of the currents is higher than 5% (see Figure 4 and 5).

3. Harm in Harmonics

The harmonics in both plants are high. Harmonic currents the following
undesirable effects:
a. Significant effects on the performance of computer power supplies.
b. Heating of magnetic devices, which can cause premature insulation failure
and breakdown. '
c. Triple harmonics produce higher than expected neutral currents,
potentially resulting in insulation damage and breakdown due to
temperature rise. '

d. High frequency fields that can introduce buzz into telephone lines and
corrupt data in adjacent data lines.

4. Conclusion
. Voltage fluctuations

There were no voltage fluctuations exceeding the acceptable range during
monitored period.

You mentioned that Malden plant voltage has fluctuated from 570 volts to
600 volts in the email on November 22, 2004. The fluctuations are within
the acceptable range (see Table 1). Therefore, the equipment should
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operate properly. Otherwise, the manufacturers should compensate your
damage and improve their products.

. Failure of multiple hardware and PC power supply.
Computer power supplies are usually designed to operate over a range of
AC input voltages. They produce a DC voltage that is affected by the
waveshape of the AC waveform. Harmonic distortion has the effect of
actually reducing the computer power supply’s operating voltage. That
variation is compounded by the normal variation of 10%.

Other hardware failures may be caused by harmonics or voltage
fluctuations. However, the fluctuations were within the acceptable range in
the monitored period.

The source of the harmonics is likely from your plant because

- There are a few VFD driven machines like large G&L boring mills and
CNC Milling Machine that generate harmonics.

- The reclosers on the supply feeders have not caught any harmonics
event.

« Week of June 22, 2004, the Durham plant experienced a brown out
causing most of our equipment drives and breakers to trip.

An in-line switch was not closed firmly between 9:06 and 9:40 on June 21.
Only two-phase supply powered your plant, which caused the brown out.

5. Recommendations
Harmonics and supply power interruptions have drawn our attention.

For harmonics, it's recommended that further investigation be conducted to find
out the source and harmonics filters be installed if the failures happen again.

We can introduce a couple of independent consultants to you if you are
interested.

For supply power interruptions, on one hand, ENWIN has and will continue to
implement different measures to reduce the interruptions, e.g., recloser program
and feeder reconfiguration. However, some of the outages are difficult to
eliminate, e.g., lightning strikes. Ten of the twelve outages shown in Table 2 were
caused by lightning.

On the other hand, it is suggested that your equipment’s robustness be improved
to ride through the momentary interruptions. A breaker open and close would
take about 200 ms.

The breaker activities on Malden feeders are listed Table 2. The activities
occurred on Friday May 21, 2004 in AM hours, Friday July 9, 2004 in the AM
hours, and in Months of June and July 2004.

The interruptions caused voltage drops on the feeder and adjacent feeder, which
may impact your plant.
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Table 2

DATE OFF[DATE ON| 'OV |TIME ON| "OURS | FEEDER| ~ WEATHER | CAUSEINDETAIL
b0040707 20040707 Jisoo  iso0 o 24M6-RC1 [THUNDERSTORM _[UNKNOWN |
; 24M6-RC1 A/R - CAUSE

p0040521 20040521 318 318 o 24M6  [THUNDERSTORMS [-riORCL A
20040707 20040707 1s00 — fiso0 o 24M6  |[THUNDERSTORM |UNKNOWN

HYDRO ONE 230 CCT
20040705 [20040705 1918|1941  [038  [24M6  [CLEAR BN
20040617 20040617 [s06  Jsos o h4M5  [THUNDERSTORMS [UNKOWN
hoo4o614 [20040614 [1608 1608 o haMs  [T-STORM 24Ms AR

D4MS AR - CAUSE
20040609 [20040609 [2034 2034 o p4M5 RAIN. NG
20040617 20040617 506 lso6 o 24M3  [THUNDERSTORMS |CCT PATROLLED OK
ho040614  |pooao614 [1607  Jic07 o b4M2 [T-STORM 24M2 AR
hoo4o614 20040614 (1608 1759 Jiss  ham2  |r-sTORMS 24M2 A/R/A

A/R ON 24M1- CAUSE
20040521 20040521 (42 42 o 24M1 [STORMS O
h0040614 |20040614 [160s  [1609  [0.03  bami  [r-STORM haM1 AR/A

[ trust that | have covered all of the points that we concern.

questions please give me a call at the number listed below.

If you have any

We appreciate your comment on our supply quality and we aisc apologize for the
brown out in Durham plant.

Yours truly,

Gene Liu, P.Eng. _
System Planning Engineer - ENWin Utilities Ltd.

(519) 251-7300, ext. 246; Fax: (519) 251-7306

Email: zliu@enwinpowerlines.com,

CC: Tom Kosnik
Shawn Filice
James Brown
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Figure 2: Current TDD Trending
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Figure 3: Voltage and Current Profile at Durham
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1628 Durham PPF - THD-Voltage and THD-Current Graph (Zoomed)
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Tom A Kosnik To: Shawn C FiIice/EWP/Windsor@WINDSOR

cc:
02/01/2005 10:32 AM Subject: Re: Letter to Windsor Mold regarding power quality

Can you arrange to have clerk check for a RMS file called Power Quality - -for any recent Commercial
customer complaints- for inclusion in your report

Tom Kosnik MASc., P.Eng.

President

EnWin Powerlines

519-251-7304

tkosnik@enwinpowerlines.com

----- Forwarded by Tom A Kosnik/EWP/Windsor on 2005-02-01 10:30 AM -----

- John P Temporal To: Tom A Kosnik/EWP/Windsor@WINDSOR
004 . cc: James F Brown/EWP/Windsor@WINDSOR, Marvio C

2005-02-0110:24 AM Vinhaes/EWP/Windsor@WINDSOR
Subject: Re: Letter to Windsor Mold regarding power qualityf:

Hi Tom:

| reviewed the General Complaints file and did not find any letters from commercial or industrial
customers complaining about power quality.

| also reviewed the Suite Response Issus's back to November 1, 2004 and found the following issues:

3911 Tecumseh E City of Windsor [ flickering lights
2960 Huron Church  Feel Good Rest. F-Low voltage

1605 Provincial Pattison Sign [‘FLow voltage
1004 Garden Court ~ Garden Crt Condo  [-No power
1531 Crawford City of Windsor [5-No power
1531 Crawford City of Windsor [£-No power
3120 Dougall Wal-Mart [%+-No power
7877 Tecumseh E  Imperial Oil E4-No power
2397 Walker Valdez Eng. [-No power
John
Tom A Kosnik
Tom A Kosnik To: John P Temporal/EWU/Windsor@WINDSOR

cc: James F Brown/EWP/Windsor@WINDSOR, Marvio C
Vinhaes/EWP/Windsor@WINDSOR
Subject: Re: Letter to Windsor Mold regarding power quality

2005-01-31 03:44 PM

Do we have any resent letters on file from commercial or industrial customers complaining about power
quality?

Tom Kosnik MASc., P.Eng.

President

EnWin Powerlines

519-251-7304

tkosnik@enwinpowerlines.com

John P Temporal

John P Temporal To: James F Brown/EWP/Windsor@WINDSOR
01 . cc: Marvio C Vinhaes/EWP/Windsor@WINDSOR, Tom A
2005-01-3112:20 PM Kosnik/EWP/Windsor@WINDSOR




T Subject: Re: Letter to Windsor Mold regarding power quality[)
Hi Jim:

1 check our files and could not find the letter referenced by Tom.

John

James F Brown

NS s James F Brown To: John P Temporal/EWU/Windsor@WINDSOR, Marvio C
’ . Vinhaes/EWP/Windsor@WINDSOR
005-01- 10 A
2005-01-31 09:10 AM cc: Tom A Kosnik/EWP/Windsor@WINDSOR
Subject: Re: Letter to Windsor Mold regarding power quality

wopgy i@l

John/Marvio,

Could you review the files on this and see if there are any letters as referenced by Tom, below. If so,
please forward him a copy ASAP or advise him that there are none.

thanks.......... Jim

James F. Brown, P. Eng.

Director, Engineering

EnWin Powerlines Ltd.

(519) 251-7300 x 267 office

(519) 251-7309 fax

(519) 818-4424 cell

----- Forwarded by James F Brown/EWP/Windsor on 01/31/2005 09:07 AM -----

Tom A Kosnik To: James F Brown/EWP/Windsor@WINDSOR
\ cc: Debbie J Loeffen/EWP/Windsor@WINDSOR, Shawn C
01/31/2005 08:14 AM Filice/EWP/Windsor@WINDSOR, Zhigiang
LiW/EWP/Windsor@WINDSOR

Subject: Re: Letter to Windsor Mold regarding power quality[

Jim, | am looking for any original letters of complaint from our customers regarding power Quality, so that
we can we can incorporate copies of them in the Power Quality report to the board on reclosures.

Tom Kosnik MASc., P.Eng.

President

EnWin Powerlines

519-251-7304

tkosnik@enwinpowerlines.com

James F Brown

yy, James F Brown To: Tom A Kosnik/EWP/Windsor@WINDSOR
04 . cc: Shawn C Filice/EWP/Windsor@WINDSOR, Debbie J
2005-01-31 08:01 AM Loeffen/EWP/Windsor@WINDSOR

Subject: Letter to Windsor Mold regarding power quality

Tom,

I received Debbie's note asking for information regarding Power Quality at Windsor Mold. | received a
copy of the letter below from Gene. | did comment back to Gene on the original letter and suggested
some improvements. | believe Gene revised the letter and sent it out. | do not have an electronic copy of
the final letter. | believe the gist of Gene's note is that their problem is most likely caused by conditions in



their own plant.

Gene also made a further suggestion internally that we consider obtaining a better quality PQ monitor.
If there is any way | can be of further assistance, please advise.

Thanks........ Jim

James F. Brown, P. Eng.

Director, Engineering

EnWin Powerlines Ltd.

(519) 251-7300 x 267 office

(519) 251-7309 fax

(519) 818-4424 cell

----- Forwarded by James F Brown/EWP/Windsor on 01/31/2005 07:53 AM ----

Zhigiang Liu To: Tom A Kosnhik/EWP/Windsor@WINDSOR
. cc: Shawn C Filice/EWU/Windsor@WINDSOR, James F
11/23/2004 01:24 PM Brown/EWU/Windsor@WINDSOR
Subject: Letter to Windsor Mold regarding power quality

Could you please review and comment on the attached letter before | send it out?

Thanks.

4035 Malden-1.dox

Gene
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Purchase Order

787 QUELLETTE AVENUE
WINDSOR ON NOA 5T7

CANADA

Vendor: 0000007228

BDR NORTH AMERICA INC
34 KING STREET EAST
SUITE 1000, 10TH FLOOR
TORONTO ON M5C 2X8

Purchase Order Date Revision Page
EWUTL 0000014145 02/13/2008 1
Payment Terms ™ Freight Terms Ship Via
NET 30 WINDSOR,ONTARIO COURIER

Buyer: Patterson,Ken Currency Code: CAD -

Ship To: 4545 RHODES DRIVE
WINDSOR ON NgA 5T7
CANADA

Bill To: 787 QUELLETTE AVENUE
CANADA WINDSCOR ON N9A 577
Fax: ( 1416-214-1643 CANADA
Tax Exempt? N Tax Exempt ID:
Line-Schd Tiem Description Quantity UOM PO Price Extended Ami Duie Date J
T-1 TO COVER THE COST OF ALL 1.00 EACH 01/30/200¢

SERVICES AND EXPENSES TO
REVIEW AND REPORT ONITS
AFFILIATE COSTS AND
REVENUES AND TRANSFER
PRICING ARRANGEMENTS.
YOUR WRITTEN REPORT WILL
DOCUMENT REVIEW OF COST
ALLOCATION AND TRANSFER
PRICING IN ACCORDANCE
WITH THE TERMS OF
REFERENCE, AND AGREEMENT
FOR SERVICES INCLUDED
HEREWITH. THE TERMS OF
HEFERENCE AND AGREEMENT
FOR SERVICES ARE
CONSIDERED PART OF THE
PURCHASE CONTRACT AS IF
THEY WERE WRITTEN AT
LENGHT ON THE FACE OF
THIS PURCHASE ORDER.

IT IS UNDERSTOOD SERVICES
WILL BE BILLED AT THE

RATE OF SRSl =R HOUR
FOR THE ASSIGNMENT AND -
THE PURCHASE ORDER VALUE
IS A MAXIMUM, NOT TGO
EXCEED AMOUNT. ’
KILOMETRAGE AT SaRr-R
KILOMETRE IS CHARGEABLE
FOR TRAVEL TORONTO TO
WINDSOR. INCLUDED IN THE
PO AMCUNT IS A VISIT TO
WINDSOF AT AN ESTIMATED
COST OF $ismserOR TWO
PERSONS. ITIS ALSO
UNDERSTOOD, IF NECESSARY,
PAULA ZARNETT IS WILLING
TO APPEAR AS A WITNESS IN
REGULATORY PROCEEDINGS
BEFORE THE ONTARIQ ENERGY
BOARD. RATE FOR THIS
SERVICE IS e ER
HOUR,

COMPLIANCE WITH THE
FOLLOWING LISTED SECTIONS
OF THE ENWIN/WUC
QUOTATION AND PURCHASE
ORDER GENERAL CONDITIONS
IS REQUIRED FOR THIS
RFQ/RFP. THE SECTIONS

Tax Code:GST

ftemn Total




Purchase Order

Purchase Order
EWUTL 0000014145

Date

Hevision Page
02/13/2008 2

) Payment Terms  Freight Terms Ship Via
787 OUELLETTE AVENUE NET 30 WINDSOR,ONTARIO COURIER
WINDSOR ON N9A 5T7 Buyer: Patterson,Ken Currency Code:  CAD
CANADA

Vendor: 0000007228 Ship To: 4545 RHODES DRIVE
BDR NORTH AMERICA INC WINDSOR ON N9A 5T7
34 KING STREET EAST CANADA

SUITE 1000, 10TH FLOOR

TORONTO ON M5C 2X8 Bill To: 787 QUELLETTE AVENUE

CANADA

WINDSOR ON NOA 577

Fax: ( 1416-214-1643

CANADA
Tax Exempi? N Tax Exempt ID: .
- Eine-Schd  Tiem Description " Quantity UOM PO Price Extended Amt Due Daie
REFERENCED BELOW ARE

CONSIDERED PART OF THE
RFQ DOCUMENT AS IF THEY
WERE WRITTEN AT LENGTH ON
THE FACE OF THE REQUEST
FOR QUOTATION: SECTION
4.8.17 PAGES 1 AND 2,
SECTION 4.6.18 PAGES 1,

2, AND 3. COMPLIANCE -

WITH THE VENDOR LETTER
DATED 2006 01 17 IS
REQUIRED. ENWIN/WUC
STANDARD TERMS AND
CONDITIONS APPLY TO THIS
REQUEST FOR
QUOTATION/TENDER/
PROPOSAL ISSUED, AND NO
ACCEPTANCE, CONFiRMATlON
OR SUBMISSION IN RESPONSE
TO THIS REQUEST FOR
QUOTATION/TENDER/PROPOSAL
MAY INTRODUCE ANY
ADDITIONAL TERMS

BETWEEN THE PARTIES,
WHETHER IN CONFLICT OR
NOT WITH THE ENWIN/WUC
STANDARD TERMS AND
CONDITIONS. ALL OF THE
TERMS AND CONDITIONS ARE
SIGNIFICANT,

PARTICULARLY THOSE
CLAUSES RELATING TO
ARBITRATION, LIMITATION
AND JURISDICTION.
ENWIN/WUC MAY, INITS
SOLE AND ABSOLUTE
DISCRETION, WAIVE ANY
INFORMALITY OR
IRREGULARITY. THE CURRENT
ENWIN/WUC VENDOR
INFORMATION AND GENERAL
TERMS AND CONDITIONS MAY
BE VIEWED ON OUR WEBSITF,
WWW.enwin.com: vendor>
Acrobat Reader 5.0 is

required. IMPOR TAN T TERMS
AND CONDITIONS OF
QUOTATIONS AND PURCHASES
ARE CONTAINED ON WEBSITE.
VENDORS ARE EXPECTED TO
COMPLY WITH THE
INFORMATION AND
REQUIREMENTS CONTAINED IN
THE GENERAL TERMS AND




787 QUELLETTE AVENUE
WINDSOR ON NYA 577
CANADA

Vendor: 0000007228

BDR NORTH AMERICA INC
34 KING STREET EAST
SUITE 1000, 10TH FLOOR
TORONTO ON M5C 2X8
CANADA

Fax: ( 1416-214-1643

Tax Exempt? N Tax Exempt ID:

’ Purchase Order

Purchase Order Date
EWLUITL

Revision Page

0000014145 02/18/2008 3

Payment Terms  Freight Terms
NET 30

Ship Via

WINDSOR,ONTARIO COURIER

Buyer: Patterson,Ken

Currency Code: _ CAD

Ship To: 4545 RHODES DRIVE

Bill To:

WINDSOR ON N9A 5T7
CANADA :

787 OUELLETTE AVENUE
WINDSOR ON N9A 5T7
CANADA

Line-Schd liem Description

Quantity UCM

PQ Price Extended Amt Due Date

CONDITIONS. QUESTIONS
MAY BE DIRECTED TO ENWIN
PURCHASING, 519-251-7300
X239.

Total PO Amount

Auvthorized Signature
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CONSULTING AGREEMENT
THIS AGREEMENT is dated as of the 21 st day of February. 2008,

BETWEREN:
EnWin Utilities Ltd.,
{the "Client")

-and -

BDR North America ITne.
( the "Consultant™

WHEREAS the Client desires (o engage the Consultant to provide services to the Client for the
term of this Agreement and the Consultant has agreed to provide such services, all in
consideration and upon the terms and conditions contained hereing

NOW THERLFORE it is hereby agreed as follows:

i. Services

The Client agrees to engage the Consultant to provide the services described in the document
titled “Proposal for Affitiate Study Quote Number 0000005958, dated January 28, 2008,

attached hereto as Schedule "A", and the Consultant has agreed to perform and provide such
services (the "Services").

2. Term

Except as otherwise provided in this Agreement, the Client agrees to engage the Consultant to
provide the Services for a term commencing February 219 2008 and ending Ocrober 317, 2008,
Should the Consultant provide Services at the request of the Client beyond the end of the initial
term of the Agreement. the term of this Agreement shall be renewed for an additional term as
agreed. :

[

The Client agrees to pay the Consultant fees for the Affiliate Report Phase of the Services
provided by the Consultant under this Agreement atthe rate of S per hour, 10 a maximum of

Page 1 of 6



such that the total cost to the client inclusive of taxes and reimbursable disbursements does not
exceed The Client agrees to pay the Consultant fee s for the Expert Witness Phase of
the Services as defined at that time. af a rate of S per hour. up (o such maximum as may be
mutually agreed.

The Chient also agrees (o mmnmse eligible out-of~pocket expenses of the Consultant incurred in
connection wi ]1 the Services. Such expenses shall include travel costs incurred at the request of
the Clieni. including ‘EWPCI lm for use of private vehicle, and parking costs incurred to make
such vehicle meglabﬂ

The Consultant agrees to render an invoice to the Client defal ling the Services performied by the

Consultant and also detaili ling the out-of-pocket expenses for which the Consultant is eligible to
be reimbursed.

The fees paid 10 the Consultant under this Agreement shail be increased 1o take into aceount any
applicable Goods and Services Taxes (“GST™) payvable in res; pect of xnd foes, and all invoices
provided by the Consultant shali include the (:‘3! registration numbﬁx of the Consultant.

4. Independent Contractor

The Consultant's rc‘lauonsh;p with the Client as created by this Agreement is that of an
independent contractor for all purpeses. It is intended that *IW Consultant shall have general
control and direction over the manner in which its services are to be provided to the Client Lmdel
this Agreement. Nothing contained in this | Agreement shall be regarded or consirued as creating
any relationship (whether by way of emplove mployee, agency, joint venture, or partnership
between the parties other than as one involving an independent contractor as provided herein,

D)

The Consuilant ac knowledges thar it is being retained as a consultant to the Client and that as
such it does not have the authority to, and cannot, commit or bind the Client to any matter,
contract or negotiation without the prior written authorization of the C lient.

6. Kev Persons

The partics acknow dedge that Paula Zamett, Nejil Wi mger and Trent Winstone are Key Persons
of 'hr‘ C mwl ant, and such persons are integral 10 the successiul performance of the Services by
the Consultant under this Agreement. 1t is ack nowledged by llm Consultant that the Key Persons
will perform the Services. unless the Client otherwise consents in writing.

Fage 2 of 6



7. Conflict of Interest

The Consultant will not engage in any activity or provide any services to others. where such
activity or the provision of such services creates a conflict of “interest with the provision of the
Services 10 be provided pursuant to this Agreement.

Subject to the above. the Consultant will be free fo perform consulting and other services to the
Consultant’s other clients during the term of this Agreement.

8. Lise and Distribution of Deliverables

As part of the Scrvices, deliverables may be provided by the Consultant to the Client in the form

ol reports and analysis spreadshects. All deliverables are provided for the Client’s use in any

manner that the Client deems appropriate. € opies of the written reports in hard form may be

dixtnbuth l) ( 1 Client to any party at the discrction of the ¢ lient, provided that corporate logos
rother identificrs of the Consultant’s authorship shall not be removed.

Any spreadsheets originated by the Consultant as part of the Services will on request be provided

to the Client in their electronic form for inspection and use by the Client’s staff, The Client may
print and distribute hard copies of the spreadsheet analysis to any party at its discretion. provided
that acknowledgement of the Consultant as the de veloper is included.

The Client is granted an exclusive licence to use the analysis spreadsheets, reports and other

deliverables as delivered by the Consultant, in the original form or as subseq uently altercd by the

Client, in perpetuity in consideration of the fees paid for this assignment. However, the Client
shall not transfer the original, copied or altered electronic form of the spreadsheets to any othes

party. or give access thereto in the Client’s own offices or on the Client's computers, without the
express written consent of the Consultant. Should access to the electronic form of the

spreadsheets. whether original or altered, be required as part of a legal or regulatory process, the
Consultant undertakes to provide written consent,

9, Use of Pre-Existine Analvsis Tools of the Consultant

Iti the course of the assignment. the Consultant may make use of analysis spreadsheet models
which arc already in existence at the date of thic Agreement. and which were nof developed at
the expense of the Client. The Consultant retains afl rights to such pre-existing tools and to the
methodologv. knowledge and data contained therein. No fee shall be ¢ harged to the Client fi
use of such ooisz in the assignment. except that the normal hou ly rates will be charged for any
work necessary 10 input updated or Client-s: pecific mknma‘-‘on evaluate results, or make
nodifications (z!‘; ropriate to the as igmmem Such tools shall continue to be considered as pre-

Or




existing analysis tools of the Consultant. and shall not become deliverables of the assignment.
umtw;mstmu‘iuw any updates or modifications made at the expense of the Client during the
course ol the assignment.

The Consultant will at the Client’s request make available its pre-existing analysis tools, in their
electronic form. lm Mﬁpu tion by the Client during the assignment. Duri ing the assignment, the
Client shall exercise due diligence in protecting the confidentiality of the Consultant's pre-
existing analysis tools. T hc‘ Client shall not transfer the original, copied or aliered electronic
form of the spreadsheets to any other party, or give access thereto in the Client’s own offices or
on the Client's $ computers, On termination of the assignment. the Client undertakes to delete all
existing copies of the pre-existing analysis tools from its computers. The Client shall not provide
to-any other party. without the Consultant’s written consent. printed hard copies of the
(onsull»h 5 pre-existing analysis tools. other th an summary output tables sp
by the Consultant and designated by the Consul

ecifically provided
art as dul\ c‘mhk s of the assignment.

19 Confidential Information of the Chient

The Consultunt shall keep confidential all proprictary information of the Client, including,
without limitation. all unpublished business and technical infor mation, papers or records,
however produced. These obligations shall mr\'i\e Cot nplmun md/m termination of this
Agreement. and shall apply until the earlier oft (a) the date on whic
or made public by any party other than the Consultant: or (b) thre
invoice submitted | by the Consultant hereunder.

h the information is disclosed
¢ years from the date of the last

it

tination

Eﬂ the event that the Consultant fails to perform the Services in accor
sreement or otherwise breaches this Agrecment. and such failur

; riod of five (3) days afier rec eipt by the Consultant of writt
same. the Clie

dance with the terms of this
¢ or other breach continues for

en notice from the Client alleging
nbmay terminate this Agreement by written notice. 10 take effect immediately.

Upon termination of this Agreement:
a)  The Client's obligations to the Consultant under this

the Client's obligation 1o pa\ any fees and ex
Agrecment. to the date of termination: and

Agreement shall terminate except for
penses in accordance with the terms of this

b) The Consultant's oblications to the Client

under this Agreement shall terminate, oxe ept
aivy oblivatic

s that are specifically expressed to survive the termination of this Agreement.

Page 4 of 6



The Consultant will. subject to the ?irmmt%(m«; set out below. hold the Client harmless from all
direct damaves, costs and e xpenses sultered or incorred by the Client. arising from any breach of
this agrecment or any negiizent act, error or omission by the Consultant in the performance of
the Agreement.

The Consultant will have no personal lia bility to the Client, however arising and the Client wil]
bring no «laim or action against the Consultant in their t personal capacity. other than actions
arising ont of breach or alleged I mh by the Consultant pursuant to the cor nfidentiality

provisions which are part « of this sagreement, or part of any separate agreement made in re spect of
the Services,

The fiability M the Consultant to the Client, however ar ising, will be absolutely limited to claims
brought w n 1 12 months of the completion of the Services. and be absolutely limited to the
amount o ; |<>t« ssional foes Jor he Services payable to the Consultant, unless the Client shall

show that its Tosses were caused h/ willful niisconduct on the part of the Consultant, in which
case the foregoing shall not apph

In connection with claims initiated by third parries against the Client where the ¢ lient claims
over against the Consultant, the Client will, mjpmmf\ and hold harmless the Consulant from
and against (.a! claims, Jama%s costs and evpenses of whatever kind or character arising or
afleged Lo arise out of the Services or the acts or omissions of others,

13, Gover ping Law

This Agreement shall be governed by the laws of the Province of Ontario and the federal laws of
Canada applicabls therein.

14, Motices

All notices required or permitied under this Agreement shall be provided in writing to the
relevant party at the a pplicable address as follows:

ay itiothe Client:

Kenneth F. Patterson, Director, Purchasing Services
En'Win Utilities Lid.
1545 Rhodes Drive, 1 Floor

Windsor, Gntario. NSW STH
Eemail: Kpaltersontdenwin.com
Fax: 319.251.1996

/!,L



by ifto the Consultant:

BOR NorthAmeriea Ine.
Attre Paula Zarnett, Vice President
Suite 1000, 34 King St Bast,
Toronto. Ontario,
MSC 2X8

E-mail: pramnettie BD Renergy cont

Fax: 416-214-1643

IN WITNESS WHEREOF the parties hereto have signed this Agreement as of the day and year
first above written.

EnWin Utitities Tid, BDR NorthAmeriea Ine.

j > T —
- ]" e ) 5 \\O.qu\élz NNNNN
LW \
P@f,‘ (8300 A Per: — -

Name:

WEn LhTTERSOM Paula Zarnett
Fitle: h"ﬁﬁﬂbﬁ% ?&&M (4s BB, Vice President
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Request for Quotation

i Request Guote 1D, Date Buyer Page
1‘” EWLUTL 0000005958 12/03/2007 Patterson,Ken i
i Payment Terms DateTime Quote Open/ Closing
L NIET 30 Q10772008 01:00:00 PM 01/30/2008 11:30:59 AM
787 OUELLETTE AVENUE Ship To: 4545 RHODES DRIVE
WINDSOR ON NOA 577 WINDSOR ON N9A 5T7
CANADA "~ CANADA
Line Item DESCRIPTION Quantity UM Unit Price /\moum‘_mj
1 ENWIN UTILITIES LTD. ("ENWIN") REQUIRES THE 1.00 EA

SERVICES OF AN INDEPENDENT THIRD PARTY CONSULTANT
TO REVIEW AND REPORT ON ITS AFFILIATE COSTS AND
REVENUES AND TRANSFIR PRICING ARRANGEMENTS. YOu
ARE INVITED TO SUBMIT A WRITTEN PROPOSAL TO
PROVIDE THE SERVICES REQUESTED IN THE DOCUMENT
REVIEW OF COST ALLOCATION AND

TRANSFER PRICING INCLUDED HEREWITH.

QUESTIONS MAY BE DIRECTED TO ANDREW SASSO,
DIRECTOR REGULATORY AFFAIRS. PLEASE SEE PARAGAPH
9 FOR CONTACT DETAILS.

MAJLING/SHIPPING DATE AND TIME SHOULD BE CONSIDERED BY SUPPLIERS TO MEFT CLOSING
REQUIREMENTS. QUOTATIONS RECEIVED IN THE PURCHASING OFFICE AFTER SPECIFIED DUE
DATE AND TIME, REGARDLESS OF MARKINGS, WILL BE RETURNED UNOPENED.

RETURN SUBMISSIONS SEALED IN YOUR ENVEL OPE, MARK QUOTATION NUMBER BO1DLY ON THE
OUTSIDE OF YOUR I'NVELOPE.

SUBMIT QUOTATIONTO:  PURCHASING OFFICE, ENWIN UTILITIES LTD.
4545 RHODES DRIVE, IST FLOOR
P.0O. BOX 1623
WINDSOR, ONTARIO N9A 5T7

COMPLIANCE WITH THE FOLLOWING LISTED SECTIONS OF THE ENWIN/WUC QUOTATION AND
PURCHASE ORDER GENERAL CONDITIONS IS REQUIRED FOR THIS RFQ/RFP. THE SECTIONS
REFERENCED BELOW ARE CONSIDERED PART OF THE RFQ DOCUMENT AS IF THEY WERE WRITTEN
AT LENGTH ON THE FACE OF THE REQUEST FOR QUOTATION: SECTION 4.6.17 PAGES | AND

2. SECTION 4.6.18 PAGES 1,2, AND 3. COMPLIANCE WITH THE VENDOR LETTER DATED

2006 01 17 18 REQUIRED

ENWIN/WUC STANDARD TERMS AND CONDITIONS APPLY TO THIS REQUEST FOR
QUOTATION/TENDER/ PROPOSAL ISSUED, AND NO ACCEPTANCE, CONFIRMATION, OR




SEVWIN 2

UT | L yTI1ES

787 OUELLETTE AVENUE
WINDSOR ON N9A 5T7
CANADA

Request for Quotation

Reguest Quote 1D, Date Buyer Page |
EWUTL 0000003958 12/03/2007 Patterson,Ken 2 l
Payment Terms DateTime Quote Open/ Closing
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REVIEW OF COST ALLOCATION AND
TRANSFER PRICING

TERMS OF REFERENCE

EnWin Utilities Ltd. (“EnWin”) requires the services of an independent third party
consultant to review and report on its affiliate costs and revenues and transfer pricing
arrangements.

1. Introduction

EnWin is an Ontario corporation located in the City of Windsor. EnWin carries on the
business of owning and operating electricity distribution facilities in Windsor.

EnWin is regulated by the Ontario Energy Board (“OEB™). EnWin must submit an
application to the OEB for approval and establishment of a revenue requirement and
associated rates.

EnWin’s affiliates are: the City of Windsor, Windsor Canada Utilities Ltd., the Windsor
Utilities Commission, and InWin Energy Ltd.

2. Background

In 2005, EnWin submitted a 2006 Electricity Distribution Rate Application with the OEB
to establish a revenue requirement. As a part of the process, EnWin engaged in several
settlement issues with OEB technical staff, and other intervenors. As a part of the
settlement, EnWin made a commitment to conduct a study and prepare a report related to
accuracy and prudence of its affiliate costs and revenues and transfer pricing
arrangements (the “Affiliate Report™). The Affiliate Report is to be completed and filed
with the OEB and intervenors as part of EnWin’s 2009 distribution rate application.

3. Scope of Work

EnWin requires the services of a consulting firm to conduct and complete the Affiliate
Report.

The consultant’s scope of work will include the following:

1) The consultant will review the transfer pricing arrangement between EnWin and
its affiliates, and develop an opinion on the appropriateness of the transfer pricing
arrangements.

2) The consultant will review the costs charged to and by EnWin in respect of its
affiliates and develop an opinion on the appropriateness of those costs.

3) The consultant will deliver a draft report in writing and by presentation to EnWin
regarding the opinions in (1) and (2). The report shall include the following:

a. A description of each of the services provided to and by each affiliate,
b. Comments on the accuracy and fairness of the allocation of costs, and
c. Suggested changes to improve the fairness or accuracy of the costs.
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4y The consultant will deliver a final report in writing and by presentation to EnWin

regarding and including the matters set out in (3).

4. Proposal Requirements

The consultant’s submission must not exceed 10 pages in length (excluding appendices)
and must include the following:

®

A paragraph that demonstrates a clear understanding of the requirements and
objectives of the project,

An overview of the consultant firm, including experience as related to this project
and the industry.

For the individual(s) assigned to carry out this work, a resume of their
qualifications and experience as related to this project and the industry.

» A summary of previous projects of a similar nature successfully completed by the
consultant. References should be provided,

# A detailed description of the proposed approach and methodology.

e A detailed work plan and project schedule showing the number of person days
expected to be spent on the review and report preparation.

s A study budget that includes the number of days and per diem rates for the
individual and associated costs including but not Hmited to technical fees, travel,
printing, etc.

e An indication of the consultant’s availability to complete the required work
during the period of March 3, 2008 to April 30, 2008.

e An indication of the consultant’s willingness to appear as an expert witness in
proceedings of the Ontario Energy Board, related to the Affiliate Report.

s An expert witness budget that includes the per diem rates for the individual and
associated costs including but not limited to preparation, attendance, technical
fees, travel, printing, etc,

® A proposed agreement for services.

5. Budget

The total budget for this project should not exceed $20,000 including all expenses and

taxes.

6. Timing

It is expected that it will take the consultant 2-3 weeks to prepare the Affiliate Report. It
is expected that the Affiliate Report will be completed by April 30, 2008,

7. Receiving of Proposals

Four (4) copies of the consultant’s proposal must be received no later than 11:30:59 a.m.
E.S.T., January 30, 2008. Late submissions will be returned uncpened. Proposals shall be
sealed, addressed to:

Purchasing Department
EnWin Utilities Ltd.
4545 Rhodes Drive, 1% floor



Windsor, ON N8W 5T1

Please follow the instructions detailed in RFP document. Questions concerning receiving
proposals may be directed to the Purchasing Department 519-251-7300 ext 239,

Consultants should be prepared to attend an interview, in person or by teleconference, on
a date to be determined if deemed necessary to finalize the selection process.

Ne¢ payment will be made for the preparation and submission of proposals or attendance
at an interview.

8. Client and Consultant Agreement

The successful consultant will enter into an agreement for services with EnWin. The
agreement will conform to the terms of the EnWin Performance Standards & Retainer
Agreement, a copy of which is enclosed as Appendix A.

EnWin shall have the right at any time to canccl the agreement in whole or in part,
without further payment except for those services completed prior to cancellation.

The final report and all other materials produced during the completion of this study will
become the property of EnWin. The consultants will be required to obtain written
approval prior to releasing any study information to other parties.

9, Communication

To confirm receipt of this document please sign and return the Quotation
Acknowledgement Form included in the RFP documents.

All inquiries concerning this Request for Proposals should be submitted in writing to
asasso@enwin.com or fax; 519-973-7812.

10. Evaluation Process
The proposals will be evaluated based on the following criteria:

e Understanding of the Project Requirements and Objectives
¢ Corporate Profile of the Firm
e Project Team
e Relevant Past Experience
Proposed Approach and Methodology
Proposed Work Plan and Project Schedule
Study Budget
Willingness to Appear as an Expert Witness
e Lixpert Witness Budget
Short-listed proponents may be invited to make a presentation to provide the selection
committee an opportunity to ask additional questions,

11, Schedule

® @ @

Distribution of Request for Proposals: January 7, 2008

Proposal Submission Deadline: January 30, 2008

Consultant Interviews (if required): The week of February 11, 2008
Consultant Selection: The week of February 18, 2008

eo o



e. Start Date and Kick-Off Meeting: No later than March 17, 2008
f.  Draft Report Due and Presented: In advance of Final Report
g. Final Report Due; No later than April 30, 2008

EnWin reserves the right to alter the dates in (a-f).
12. Notification of Results

Following the completion of the proposal evaluations and confirmation of an approved
agreement, all consultants will be advised in writing.
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EnWin Performance Standards and Retainer Agreement

One of the primary objectives of £EnWin is to ensure that it receives high quality,
cost-effective legal/consulting services from its outside advisors/consultants
(hereinafter referred to as ‘consultants’). The following reflects the expectations
and requirements of EnWin in connection with legal/consultant work performed
by outside firms engaged by EnWin. Only consultants and/or firms licensed to
practice in Ontario will be accepted by EnWin. Consultants and/or firms must be
members in good standing with their respective Professional Association and
compliant with that Association’'s Code of Ethics at all times. Any legal/consulting
firm having questions or concerns should advise EnWin before accepting an
assignment.

Policy Statement

The consultant acknowledges that it will undertake EnWin's work only if it has the
appropriate level of skill and ability to perform the work in an expert manner. The
consultant will act with the utmost good faith, in the best interests of EnWin and
without any conflict or potential conflict of interest. The consultant recognizes
EnWin's requirement that legal/consuiting services be provided in an efficient and
cost effective manner. The consultant, in consultation with EnWin, will appoint a
senior officer to act as the ‘'manager in charge’ of the relationship between EnWin
and the consultant. The manager in charge will meet with representatives of
EnWin, without cost, from time to time as reguired to discuss ways to best
achieve these goals.

Fixed Fees

Itis EnWin's desire, whenever possible, to have all work performed on a fixed fee
basis. All services described in Schedule A shall be performed for a fixed fee as
described therein. With respect to any other services, upon receipt of a new
matter the consultant will provide EnWin with a fixed fee quote. This quote should
be in writing and include estimated disbursements. No work on a matter shall
commence until EnWin approves the fixed fee in writing.

Budgeting

In any case where EnWin and the consultant agree that a fixed fee is
inappropriate and it appears likely that fees plus disbursements will exceed
$25,000, the consultant will, at no cost to EnWin, submit a budget estimating the
fees and disbursements. The budget will include the following details (together
with any other information which the consultant feels is appropriate): brief outline
of work to be performed; name of each employee/partner/associate (the



"professionals”) assigned to the matter; his or her hourly rate (which shall be the
lowest rate charged by that professional to any client of the consultant); year of
call or accreditation; estimated hours required. The consultant will forthwith
advise EnWin, without request, if it appears that the budget will be exceeded.
The budget shall include the cost of providing a preliminary report on the work to
be performed with expected oufcomes as well as a writien report at the
conclusion of the assignment.

Staffing

The consultant will assign qualified professionals to do EnWin's work. The
consultant will bear in mind the complexity of the matter, expertise of the
professionals involved, significance of the matter to EnWin, and the need to
perform the work in a timely, efficient and cost effective manner. The consultant
will not charge EnWin for "learning time" or duplication of time. In particular, the
consultant will not involve more than one professional in meetings, telephone
conferences, or other proceedings unless required. It is also EnWin's position
that internal office conferences and reviews of documents, opinions and other
material by a number of people, are generally a duplication of time. While
maintaining the standards set forth in this Agreement, the consultant will assign
the fewest number of professionals possible to any matter or aspect thereof.
There will be no changes to the professionals handling a particular matter without
prior notice to EnWin.

Reports

(@) Usual Course Reports

The consultant agrees to provide a brief status report quarterly, or more
frequently if needed, advising as to what steps were taken during the period
covered by the report, results achieved, and what is expected to be done in the
following period. In addition, in litigation matters, this report shouid include an
assessment of the likelihood of success, together with the firm's
recommendations with regard to setflement and the use of an alternative dispute
mechanism in lieu of litigation. A more detailed summary of the work done will
be set forth in the time dockets that are to accompany the consultant’s accounts
(as set out beiow). This report shall be received by EnWin within 20 days of the
end of the period to which the report relates.

The consultant agrees to provide the primary EnWin contact with notice when
75% of the set contract fee or budget (as the case may be) has been reached.



The consultant agrees to provide copies to EnWin of all contracts, significant
correspondence, memoranda and other materials; such copies to be in electronic
format wherever possible.

(b) Urgent Repors

EnWin requires the consultant to immediately notify the primary EnWin contact
(or delegate) if the consultant becomes aware of any matter that may have a
material effect on EnWin. By way of example:

-any activity which could result in a criminal or quasi-criminal charge, adverse
publicity, or media attention.

Billing

The following is applicable whether the consultant is charging on an hourly rate
or fixed fee basis:

(a) Fees:

The account need not contain any detail of the work performed, but should
summarize the number of hours and hourly rate of each professional whose work
is covered by the account. The account should also identify the total fees and
disbursements charged to date on the particular matter (including the account
being rendered), the name of EnWin employee who retained the consultant. The
consultant must also provide with the account its detailed time dockets showing
the services performed, the date upon which they were performed, the
professional who performed them, the length of time taken for each service, and
the fee attributed to the particular service. The Firm understands that EnWin will
not pay for the following charges without prior approval:

*Charges to prepare the accounts to EnWin and to answer questions relating
thereto

*Travel time

*Secretarial time, clerical time, or any other item that is overhead in nature
*Increases to hourly rates

*Prior research

*Opening and organizing the file.

in addition, EnWin expects docketing to be in increments no greater than one-
tenth of an hour and to accurately reflect the productive time spent.



(b)Disbursements:

Disbursements will be charged at no more than the consultant's cost. In any
event, photocopying charges shall not exceed 10 cents per page. Commercial
printing services should be used when economical and prudent to do so. There
shall be no charge for sending or receiving telefax communications or electronic
mail other than the actual cost of long distance charges. Any travel on EnWin's
business shall be undertaken in the most cost effective fashion taking into
account discounts or special rates. Staff meals, staff taxis and any other cost that
is overhead in nature shall not be charged to EnWin. No first class travel may be
undertaken at EnWin's expense. The account should reflect the total
disbursements charged to date on a particular matter.

(c) Submission and Payment of Accounts:

All accounts should be submitted to the primary EnWin contact.

Insurance

The following are particulars of the consultant's errors and omissions coverage:
The successful Consultant will be required to provide suitable Certificate(s) of
Insurance with this document.

The consultant will notify EnWin promptly of any changes in coverage.

Date consultant
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December 6, 2007

Ontario Energy Board
Suite 2700, P.O. Box 2319
2300 Yonge Street

Toronto, Ontaric M4P 154
Attention: Board Secretary

Consumers Council of Canada
35 Madison Avenue, Suite 100
Toronto, Ontario MSR. 282

Energy Probe Research Foundation
225 Brunswick Avenue
Toronto, Ontario M358 2M6

The School Energy Coalition
¢/o Shibley Righton LLP

250 University Avenue, Suite 700
Toronto, Ontaric MSH 3E5

Vulnerable Energy Consumers Coalition
¢/o Public Interest Advocacy Centre

1 Nicholas Street, Suite 1204

Ottawa, Ontario KI1N 7B7

Dear Sir/Madam:

Re:  RP-2005-0200/EB-2005-0359
Settlement Agreement
Affiliate Report

On February 15, 2006, a Settlement Proposal was filed in respect of the above noted
Board proceeding. That Settlement Proposal, attached as Schedule “A”, was accepted by
the Board and formed part of the Board’s Order in the proceeding. Your organization
was party to that Settlement Proposal. The settlement of section 2.2 provided, in part,
that:

“Prior to filing its next distribution rate application, the Applicant shall
conduct a study and prepare a report related to affiliate costs and revenues
and transfer pricing arrangements (the “Affiliate Report”). The Affiliate
Report shall be provided to the Board and the Intervenors as part of the
Applicant’s next rate application. The Applicant will undertake a tender
for consultant services for the Affiliate Report. The Applicant will contact



the Intervenors in the EDR Application and seek from them input into the
1ssues the Intervenors would like addressed in the Affiliate Report. The
Applicant will consider, but will not be required to adopt, the Intervenors’
suggestions.”

On November 14, 2006, EnWin brought an application to the Board requesting approval
under Section 86 (the “MAAD Application™) to reorganize the EnWin group of
companies. Pursuant to the Board's Decision and Order in EB-2006-0282, dated
December 19, 2006, leave was granted for EnWin Powerlines Ltd. to amalgamate with
EnWin Utilities Ltd. As was noted in the Board’s Decision and Order, one of EnWin’s
objectives in amalgamating was to address the transfer pricing issues that prompted the
request for an Affiliate Report. The companies amalgamated on January 1, 2007.

EnWin intends to file a Cost of Service Application for 2009 rates in August 2008. The
2009 rebasing will allow EnWin to present the new corporate structure using 2007
historical data. The Affiliate Report will form part of EnWin’s COS Application.

Accordingly, EnWin will be tendering for a consultant to prepare an Affiliate Report. To
satisfy the “input” requirement of the Settlement Agreement, EnWin invites you, as an
Intervenor in the above noted proceeding, to provide input into the terms of reference for
the Affiliate Report. The proposed terms of reference arc enclosed as Schedule “B>,

Please provide your input in writing to:
EnWin Utilities Ltd.
P.O. Box 1625, Stn. ‘A?
787 Quellette Avenue
Windsor, Ontario N9A 5T7
Attention: Andrew J. Sasso

Please provide your input no later than December 21, 2007 in order that the tendering
process may begin as soon as possible in January 2008. In the event your organization
does not wish to participate in this process, please advise us in writing by the
aforementioned date.

Regards,

ENWin Utglgities Lid.

£ ;"

S o

g "‘j.-fi.m,v" e

i Ay
Per:/ A*Z(drew J. Sasso

Frorh the Desk of Andrew J. Sasso, B.Comm., LLB., Director, Regulatory Affairs
P.O. Box 1625, Stn “A”, 787 Quellette Avenue, Windsor, ON  NOA 5T7
Tel 519-255-2735 Fax: 519-973-7812 Email: asasso@enwin.com
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WINDSOR UTILITIES COMMISSION

-and -

ENWIN UTILITIES LTD.

MANAGED SERVICES AGREEMENT

Effective: January 1, 2007
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MANAGED SERVICES AGREEMENT

This Agreement made to take effect as and from the Ist day of January, 2007 (the “Effective
Date”)

BETWEEN:

WINDSOR UTILITIES COMMISSION

a Commission established pursuant to the laws of the Province of Ontario
(hereinafter referred to as “WUC”)

- and -

ENWIN UTILITIES LTD.

a corporation incorporated pursuant to the laws of the Province of Ontario
(hereinafter referred to as “Utilities™)

RECITALS:

R1 The Corporation of the City of Windsor, pursuant to the Section 142 of the Electricity

Act, 1998 caused Enwin Utilities Ltd. (“EUL”) and EnWin Powerlines Ltd. to be incorporated
on December 13, 1999;

R2 WUC is a statutory body corporate created by special legislation of the Legislature of
Ontario, and is deemed to be as a local board of the municipality;

R3 EUL and EnWin Powerlines Ltd. were amalgamated on December 31, 2006 to create
Fnwin Utilities Ltd. (*Utilities™);

R4 Utilities, the electricity Local Distribution Company serving the City of Windsor
regulated by the Ontario Energy Board, is required to comply with the provisions of its

distribution licence including the Affiliate Relationships Code for Electricity Distributors and
Transmitters;

R5 WUC has requested that its Affiliate, Utilities provide the managed services described in
this Agreement to WUC;

R6  Utilities has agreed to provide the services described in the Schedules to this Agreement

on the terms set out in this Agreement and in accordance with the provisions of the Affiliate
Relationships Code;

NOW THEREFORE in consideration of the mutual covenants contained herein and for other

good and valuable consideration, the receipt and sufficiency of which are hereby acknowledged
by each of the parties hereto, the parties hereto hereby agree as follows:

WWEIB:423065.7:128469-00006



ARTICLE 1
INTERPRETATION

1.01 DEFINITIONS

Unless the context otherwise specifies or requires, for the purposes of this Agreement all
capitalized terms herein shall have the meanings set forth below:

« A ffiliate”, with respect to a corporation, shall have the same meaning as is ascribed to such

term in the Business Corporations Act (Ontario) and shall be deemed to include the relationship
between WUC and Ultilities;

«Affiliate Relationships Code” or “ARC” shall mean the Affiliate Relationships Code for
Electricity Distributors and Transmitters issued by the OEB, as amended from time to time;

“Agreement”, “This Agreemen » «The Agreement”, “Managed Services Agreement”,
“hereto”, “hereof” , “herein”, “hereby”, “hereunder” and similar expressions mean this

Managed Services Agreement together with all Schedules attached hereto, as they may be
amended from time to time;

“Applicable Law” means, collectively, all applicable laws, treaties, statutes, codes, codes of
conduct, ordinances, decrees, rules, regulations, municipal by-laws, including, without
limitation, policies, codes or guidelines of a Governmental Authority, judicial, administrative,
ministerial, departmental or regulatory judgments, orders, decisions, directives or rulings and
conditions of any licence, permit, certificate, registration, authorization, consent or approval
issued by a Governmental Authority that apply to the Parties to this Agreement;

“Business Day” means any day other than a Saturday or Sunday or a statutory or bank holiday
in the Province of Ontario;

«“Confidential Information” has the meaning ascribed to such term in Section 10.01;
“Disclosing Party” has the meaning ascribed to such term in Section 10.01;
«Dispute” has the meaning ascribed to such term in Section 12.01;

“E ffective Date” means January 1, 2007,

«Event of Default” has the meaning ascribed to such term in Section 8.01;

“Hees™ has the meaning ascribed to such term in Section 5.01 and Schedule I hereto;

“Force Majeure Event” has the meaning ascribed to such term in Secticn 11.01;
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“Governmental Aunthority” means any government, parliament, legislature or any regulatory
authority, agency, commission or a board of any government, parliament or legislature, or any
political subdivision thereof, or any court or, without limitation to the foregoing, any other law,
regulation or rule making entity or any person acting under the authority of any of the foregoing
or any other authority charged with the administration or enforcement of laws, including the

OEB, IESO, the Privacy Commissioner of Canada and the Information and Privacy
Commissicner of Ontario;

“KPMG Cost Allocation Methodolegy” means the cost allocation methodology prepared by
accounting firm of KPMG LLP and approved by both WUC and Utilities on [insert dates]
respectively;

“TESO” means the Independent Electricity System Operator for Ontario;

“ineludes” or “including” means includes (or as applicable, including) without limitation;

“Managed Services™ has the meaning ascribed to such term in Section 3.01;

“MFIPPA” means the Municipal Freedom of Information Act and Protection of Privacy Act of
Ontario, as amended from time to time;

“OEB” means the Ontario Energy Board and any successor thereto;

“Party” means a party to this Agreement and any reference to a Party includes its successors and
permitted assigns; “Parties”™ means every Party;

“PIPEDA” means the Personal Information Protection and Electronic Documents Act of
Canada, as amended from time to time;

“Prime Rate” means, in respect of each calendar month, a rate of interest equal to the Prime rate
for loans to commercial customers in Canadian dollars as declared by the principal banker from
time to time for Utilities as of the first Business Day of such month;

“Prior Agreement” has the meaning ascribed to such term in Section 2.02;

“Representatives” in reference to Party, means the Party's directors, officers, commissioners,
employees, agents and contractors;

“Receiving Party” has the meaning ascribed to such term in Section 10.01;
“Term” has the meaning ascribed thereto in Section 2.01.

1.02 PURPOSE OF AGREEMENT

The purpose of this Agreement is to describe the Managed Services provided by Utilities
to its Affiliate, WUC, the Fees payable by WUC for the Managed Services and the relationship
between Utilities and WUC in respect of such Managed Services.
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1.03 CONSTRUCTION OF AGREEMENT

In this Agreement;

(a)

(b)

©

(@

(e)
®

(g)

()

&)

words denoting the singular include the plural and vice versa and words
denoting any gender include all genders;

any reference to a statute shall mean the statute in force as at the date hereof,
together with all regulations promuligated there under, as the same may be
amended, re-enacted, consolidated and/or replaced, from time to time, and
any successor statute thereto, unless otherwise expressly provided;

any reference to a specific executive position or an internal division or
department of a Party shall include any successor positions, divisions or

departments having substantially the same responsibilities or performing
substantially the same functions;

when calculating the period of time within which or following which any act
is to be done or step taken, the date which is the reference day in calculating
such period shall be excluded; and if the last day of such period is not a
Business Day, the period shall end on the next Business Day,

all dollar amounts are expressed in Canadian dollars;

the division of this Agreement into separate Articles, Sections, Subsections
and Schedule(s), the provision of a table of contents and the insertion of
headings is for convenience of reference only and shall not affect the
construction or interpretation of this Agreement;

words or abbreviations which have well known or trade meanings are used
herein in accordance with their recognized meanings;

the terms and conditions hereof are the result of negotiations between the
Parties and the Parties therefore agree that this Agreement shall not be
construed in favour of or against any Party by reason of the extent to which

any Party or its professional advisors participated in the preparation of this
Agreement.

In the event of any inconsistency between the provisions set forth in the
Schedules and the provisions set forth in the body of this Agreement, this
Agreement shall prevail.
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1.04 SCHEDULES
The Schedules set out below are attached to and form an integral part of this Agreement:

Schedule Description

A Human Resources Management and Support
Services

Finance and Accounting Services
Billing and Collection Services

Purchasing and Inventory Managed Services

Information Services

B
C
)
E Fleet and Site Managed Services
F
G Technical and Customer Services
H

Other Services

1 Fees

ARTICILLE 2
TERM

2.01 TERM

The term of this Agreement shall commence on the Effective Date and the terms,
conditions and covenants hereof shall have deemed to have been in force and performed by the
Parties from that date. The initial term of this Agreement shall be a period of one (1) year. The
term shall automatically be renewed annually for successive one (1) year periods, or for such
longer or shorter period as may be agreed in writing by the Parties hereto, unless terminated as
provided in Sections 9 of this Agreement or abbreviated pursuant to Section 13.01.

2.02 TERMINATION OF PRIOR AGREEMENT WITH ADJUSTMENTS

The Parties acknowledge that immediately preceding the Effective Date of this
Agreement, Utilities was providing certain Managed Services to WUC pursuant to an agreement
entered into in 2003 (the “Prior Agreement”). The Parties acknowledge that upon Effective
Date of this Agreement, the Prior Agreement shall be terminated, and the Parties shall make all

closing adjustments as are appropriate and necessary to finalize the accounts pursuant to the
Prior Agreement.
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ARTICLE 3
MANAGED SERVICES

3.01 MANAGED SERVICES

Subject to the terms, covenants and conditions contained in this Agreement and to the
observance and performance by WUC of all terms, covenants and conditions hereof, Utilities
will provide or cause to be provided to WUC the following services {collectively, the “Managed
Services™):

(a} the Human Resources Management and Support Services described in
Schedule A;

(b) the Finance and Accounting Services described in Schedule B;

() the Billing and Collection Services described in Schedule C;

(d) the Purchasing and Inventory Managed Services described in Schedule D;

(e) the Fleet and Site Managed Services described in Schedule E;

H the Information Services described in Schedule F;

(2 the Technical and Customer Services described in Schedule G; and

h) Other Services as described in Schedule H.

3.02 PROVISION OF MANAGED SERVICES & AUTHORITY OF WUC

Utilities shall be responsible for the provision of the Managed Services provided
hereunder and the methods employed in providing the same, subject always to Utilities providing
such Managed Services in a diligent and competent manner and according to the same standards
as Utilities provides for its own use and benefit from time to time. Notwithstanding any other
provision in this Agreement, WUC shall have and retain the ultimate authority for ensuring that
the Managed Services are performed in accordance with Applicable Law.

3.3 RELATIONSHIP

In performing this Agreement, Utilities shall operate as an independent contractor and not
as an agent of WUC, and shall maintain its own organization as a distinct and separate legal
entity from WUC. Utilities and its Representatives shall have no authority to legally bind WUC
without the prior written authority from WUC to do so. Nothing in this Agreement shall be

deemed to constitute a partnership or a joint venture or to create any fiduciary relationship
between Utilities and WUC.
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3.04 MODIFICATIONS TO THE MANAGED SERVICES

WUC may, from time to time, request modifications to the Managed Services, and
Utilities agrees to consider such requests, acting reasonably. If Utilities accepts a request for
modification to the Managed Services, the Parties shall negotiate appropriate changes to the
descriptions of the Managed Services, the terms and conditions for the provision of those
modified Managed Services and the Fees in connection with such changes and shall initial and
attach amended schedules hereto.

Utilities may, from time fo time, request modifications to the Managed Services, and
WUC agrees to consider such requests, acting reasonably. If WUC accepts a request for
modification to the Managed Services, the Parties shall negotiate appropriate changes to the
descriptions of the Managed Services, the terms and conditions for the provision of those
modified Managed Services and the Fees in connection with such changes and shall initial and
attach amended schedules hereto.

In the event that the Party requesting modifications is unable to reach agreement with the
other Party, the requesting Party shall have the right to terminate in accordance with Section 9.2
the specific Managed Services that modifications are being requested to.

ARTICLE 4
RESPONSIBILITIES

401 ACCESS

Utilities will maintain all relevant records, including employee records, on behalf of
WUC relating to the performance of the Managed Services hereunder. WUC will grant
reasonable access by Utilities to WUC's facilities and records, including employee records, in
connection with the provision of the Managed Services. Utilities agrees that when performing the
Managed Services on the premises of WUC, Utilities” employees will comply with all health and
safety rules and regulations which are brought to their attention from time to time.

4.02 CO-OPERATION

The Parties shall cooperate with each other during and after the term of this Agreement to
effect a smooth and orderly transition of the Managed Services upon the termination of this
Agreement, and also with respect to audits or other inquiries, filings, reports and payment of
taxes arising under this Agreement, which may be required, initiated or requested from or by the
OEB or any other duly authorized Governmental Authority. In particular, WUC agrees to
provide any documentation which may be requested by the OEB or any Governmental Authority
to the OEB or Governmental Authorify in accordance with this Section.
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4.03 NOTIFICATION OF CHANGES OF CIRCUMSTANCES

The Parties shall promptly notify each other of any changes or prospective changes in
circumstances that would materially affect the resources required for the performance of the
Managed Services, including any anticipated material change in the nature or level of business of
WUC, the number of employees of a Party, or any efforts relating to the organization of or
collective bargaining by employees of a Party.

4.04 NOTICE OF PROCEEDINGS

The Parties shall promptly give notice to each other of all actual or potential claims,
proceedings, notice of regulatory non-compliance from the OEB or any Governmental Authority,
disputes (including labour disputes) or litigation which it reasonably believes could have a
adverse effect on the fulfillment of any of the terms hereof by either party {whether or not any
such claim, proceeding, dispute or litigation is covered by insurance) in respect of its own
operations of which any of them is aware. Each Party shall provide the other Party with all
information reasonably requested from time to time concerning the status of such claims,
proceedings, notices, disputes, or litigation, and any developments relating thereto.

4.05 PERMITS

Each Party shall, at its sole expense, obtain and maintain during the Term, all permits,
licenses and approvals required by Applicable Law to perform its duties and obligations under
this Agreement and upon request, shall provide the other Party with proof thereof.

4.66 INSURANCE

Each Party shall, during the Term, and at its own expense, maintain and keep in full force
and effect general liability insurance on an occurrence basis having a minimum inclusive
coverage limit, including personal injury and property damage of not less than five million
dollars ($5,000,000.00) per occurrence, and upon request, shall provide the other Party with

proof thereot.
4,07 COMPLIANCE WITH APPLICABLE LAW

Each Party and its Representatives shall comply with all Applicable Laws in performing

their duties and obligations under this Agreement and upon request, shall provide the other Party
with proof thereof.
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ARTICLES
FEES AND PAYMENTS

501 FEES

In consideration of the provision of the Managed Services, WUC shall pay monthly in
arrears to Utilities the Fees set out in Schedule I. The obligation of WUC to pay Fees to Utilities
shall commence on the Effective Date of this Agreement.

502 PAYMENT

Each calendar month, Utilities shall render to WUC in connection with the Managed
Services, an invoice setting forth the Fees due by WUC to Utilities and any other amounts due
between the Parties with respect to the immediately preceding calendar month.

Within thirty (30) days from WUC's receipt of such invoice, WUC shall pay the
invoice(s) to Utilities by direct deposit to any account designated by Ultilities.

503 ADJUSTMENT TO THE FEES

The Parties acknowledge that the Fees being charged to WUC have been determined in
accordance with the ARC insofar as they are based upon Utilities' cost of providing the Managed
Services using the KPMG Cost Allocation Methodology plus a return on its invested capital as
specified in the ARC. The Fees set forth in Schedule I shall be reviewed by the Parties and
adjusted from time to time as may be necessary to comply with ARC and in any event within
three (3) months prior to each anniversary of the Effective Date to account for:

(a) any changes in the cost of complying with any Applicable Law affecting the
provision of Managed Services;

{b) any changes to the nature or scope of the Managed Services;

{c) reasonably anticipated changes (based on experience or expected developments)
in the historical or reasonably anticipated costs to Utilities of providing Managed
Services; and

() any decision by the OEB in respect of any aspect of the ARC as it relates to
Utilities or any other licensed distributor in Ontario.

Upon WUC's agreement to the increased cost, the applicable Fee shall be increased effective on
the anniversary of the Effective Date or such other date as may be agreed upon by the Parties. In
the event that the Parties are unable to agree upon any adjustment, Utilities shall nonetheless
have the right to charge the increased applicable Fee as of the date such Fee has been
communicated to WUC, but WUC shall have the right fo terminate those Managed Services
subject to the increase by providing ninety (90) days written notice to Utilities.
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5.04 TAXES

In addition to the Fees, WUC shall pay to Utilities an amount equal to any and all
applicable taxes under the Excise Tax Act of Canada, sales taxes, value-added taxes or any other

taxes (excluding income taxes) properly exigible on the supply of the Managed Services
provided for under this Agreement.

5.05 LATE PAYMENT

If WUC fails to pay any amounts payable hereunder when due, such unpaid amounts
shall bear interest from the due date thereof to the date of payment at Prime Rate plus one
percent (1%).

ARTICLE 6
REPRESENTATIONS AND WARRANTIES

6.01 REPRESENTATIONS AND WARRANTIES OF UTILITIES

Utilities hereby represents and warrants to WUC as follows and acknowledges that WUC
is relying on such representations and warranties in connection herewith:

(a) Utilities is a corporation, duly incorporated, validly existing and in good standing
under the laws of the Province of Ontario and it has the rights, powers and

privileges to execute and deliver this Agreement and to perform its obligations
hereunder;

(b} the execution, delivery and performance of this Agreement has been duly
authorized by all necessary corporate action;

() this Agreement has been duly exccuted and delivered by Utilities and constitutes a
legal, valid and binding obligation of Utilities, enforceable against Utilities by
WUC in accordance with its terms; and

(&) Utilities has the necessary resources and expertise to perform the Managed
Services.
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WWLIB:423065.7,128469-00006



6.02 REPRESENTATIONS AND WARRANTIES OF WUC

WUC hereby represents and warrants to Utilities as follows and acknowledges that
Utilities is relying on such representations and warranties in connection herewith:

(a) WUC is a Commission, duly organized, validly existing and in good standing
under the laws of the Province of Ontaric and it has the rights, powers and

privileges to execute and deliver this Agreecment and to perform its obligations
hereunder;

) the execution, delivery and performance of this Agreement has been duly
authorized by all necessary corporate actions; and

{c) this Agreement has been duly executed and delivered by WUC and constitutes a
legal, valid and binding obligation of WUC, enforceable against WUC by Utilities
in accordance with its terms; and

(d) WUC has the necessary resources to pay for the Managed Services.

ARTICLE 7
INDEMNIFICATION

7.01 INDEMNIFICATION BY WUC

WUC shall indemnify and hold Utilities and its Representatives harmless from and
against any and all claims, demands, suits, losses, damages, liabilities, penalties, obligations,
payments, costs and expenses and accrued interest thereon (including the costs and expenses of,
and accrued interest on, any and all actions, suits, proceedings for personal injury (including
death) or property damage, assessments, judgments, settlements and compromises relating
thereto and reasonable lawyers’ fees and reasonable disbursements in connection therewith)
asserted against or suffered by Utilities and its Representatives relating to, in connection with,
resulting from, or arising out of (a) breaches of WUC’s obligations herein; (b) any
misrepresentation, inaccuracy, incorrectness or breach of any representation or warranty made by
WUC contained in this Agreement; (¢) any of WUC’s acts or omissions, whether negligent or
otherwise; and/or (@) the physical infrastructure and assets owned or under the control of WUC
including but not limited to the water treatment and water distribution systems.

7.02 INDEMNIFICATION BY UTILITIES

Utilities shall indemnify and hold WUC and its Representatives harmless from and
against any and all claims, demands, suits, losses, damages, liabilities, penalties, obligations,
payments, costs and expenses and accrued interest thereon (including the costs and expenses of,
and accrued interest on, any and all actions, suits, proceedings for personal injury (including
death) or property damage, assessments, judgments, seitlements and compromises relating
thereto and reasonable lawyers’ fees and reasonable disbursements in connection therewith)
asserted against or suffered by WUC and its Representatives relating to, in connection with,

i1
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resulting from, or arising out of (a) breaches of Utilities’ obligations herein; (b) any
misrepresentation, inaccuracy, incorrectness or breach of any representation or warranty made by
Utilities contained in this Agreement; and/or (¢) any of Utilities’ acts or omissions, whether
negligent or otherwise.

7.03 LIMITATION OF LIABILITY

Each Party’s liability in connection with this Agreement shall not exceed the aggregate of
the Fees paid by WUC during the year for the specific Managed Services in which the event
giving rise to the indemnity claim occurred. In addition, each Party’s liability in connection with
this Agreement will be limited to direct damages and neither Party will be liable to the other for
any special, incidental, indirect or consequential damages, lost business revenue, loss of profits,
failure to realize expected profits or savings, or any damages or losses, whether based on breach
of contract or tort (including negligence) or otherwise, even if the Party causing such loss or
damages has been advised of the possibility of same. The foregoing limitations shall not apply
in respect of Section 7.01(d).

ARTICLES
DEFAULT

8.601 DEFAULT

The occurrence of any one or more of the following shall constitute an event of default on
the part of a Party (an “Event of Default™).

(a) if a Party defaults in the payment of any amount due to the other Party under
this Agreement and such default shall continue unremedied for thirty (30)

days following notice thereof to the defaulting Party by the non-defaulting
Party; and

(b)  breach of any material representation or warranty or failure to perform or
observe any material covenant or obligation of the Party under this
Agreement if such failure is not remedied within thirty (30) days following
notice thereof (giving particulars of the failure in reasonable detail) from the
non-defaulting Party or such longer period as may be reasonably necessary
to cure such failure (if such failure is capable of being cured), provided that:

() the defaulting Party proceeds with all due diligence to cure or
cause to be cured such failure;

i) the failure can be reasonably expected to be cured or caused to be
cured within a reasonable time frame acceptable to the non-defaulting
Party, acting reasonably.

12
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ARTICLE 8
TERMINATION

9.01 TERMINATION ON DEFAULT

Upon the occurrence of an Event of Default under this Agreement which is not cured
within the permitted time period specified, the non-defaulting Party shall have the right to
terminate this Agreement by giving notice of termination to the defaulting Party whereupon thls
Agreement shall terminate as at the effective date of termination specified ia the notice.

9.02 TERMINATION ON NOTICE

In addition to the right of termination on notice provided for in Section 5.03, either Party may
terminate this Agreement by giving notice to the other Party no less than ninety (90) days in
advance of the termination date of the then current Term. The Party exercising its right to
terminate shall provide as much advance notice to the other Party as reasonably possible in the

circumstances of its intent to terminate any specified Managed Services in accordance with this
section.

9.03 TERMINATION FOR CHANGE IN APPLICABLE LAW

In the event that:

(a) there is a change in Applicable Law which materially affects Utilities;

(b) Utilities is advised by the OEB in writing that the provision of any or all of the
Managed Services is not acceptable to the OEB;

(©) Utilities is unable to perform any or all of the Managed Services due to a change
m policy, guidelines, codes, directives, order, decision or other regulatory action
of the OEB or any other Governmental Authority;

(d)  the OEB amends the Affiliate Relationships Code which amendment materially
affects Utilities;

then Utilities shall have the right to terminate any or all of the Managed Services by giving
notice of termination to WUC whereupon the specified Managed Services shall terminate as of
the effective date of termination specified in the notice. Utilities shall provide as much advance
notice to WUC as reasonably possible in the circumstances of its intent to terminate any
specified Managed Services in accordance with this section.

9.04 CONSEQUENCES OF TERMINATION

Upon termination of any or all of the Managed Services under this Agreement or upon
termination of this Agreement for any reason:

13
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(a)

(b)

(©)

the relevant provisions of this Agreement shall continue in effect after
termination to the extent necessary to provide for any billings, adjustments
and payments related to the period prior to termination;

the termination shall not affect any rights or obligations which may have
accrued prior to such termination or any other rights which the terminating
Party may have arising out of the termination or the event giving rise to the
termination and shall not effect the continuing cobligations of either Parties

under this Agreement which are expressed to continue after termination of
this Agreement; and

except as provided in (a) or (b) above, the terminating Party shall have no
liability whatsoever to the other Party arising from such termination. For
greater certainty, the terminating Party shall have no liability whosoever to
the other Party for any special, incidental, indirect or consequential
damages, lost business revenue, loss of profits, failure to realize expected
profits or savings, or any damages or losses, whether based on breach of
contract or tort {including negligence) or otherwise, even if the Party
causing such loss or damages has been advised of the possibility of same,
which the other Party may incur as a result of the termination.

ARTICLE 1¢
CONFIDENTIALITY

10.01 CONFIDENTIAL INFORMATION

Each Party (the “Reecciving Party”) shall maintain in strict confidence any and all
proprietary and confidential information about the business or operations or customers of the
other Party or any of their Affiliates, which it acquires in any form from the other Party (the
“Disclosing Party”) by virtue of this Agreement (“Confidential Information™) and will not
disclose to any third party or make use of such Confidential Information (except for the purposes
of this Agreement) for itself or any third party without the prior written consent of the Disclosing
Party, except as permited herein and except where required by law. Notwithstanding the
foregoing, “Confidential Information” shall not include information which:

(@)

(b)

(©)

is in the public domain at the time of its disclosure to the Receiving Party or
which thercafier enters the public domain otherwise than by any breach of this
Agreement;

is already known to or in the possession of the Receiving Party at the time of its
disclosure by the Disclosing Party as evidenced by the Receiving Party's records;

is lawfully acquired at any time by the Receiving Party without restrictions from a
third party without breach of confidentiality by such third party;

14
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10.02

(d)

required to be disclosed under Applicable Law, judicial decision or by order,

decree, rule, reguiation or requirement of any Governmental Authority, including
the GEB; or

(e)  isrequired to be disclosed in the course of an arbitration conducted in accordance
with Article 12 of this Master Agreement.
PERMITTED DISCLOSURE

Notwithstanding Section 10.C1,

(a)

(b)

(c)

(d)

(e)

the Parties hereby acknowledge and agree that Utilities shall be permitted to
disclose Confidential Information relating to this Agreement to the OEB and any
other Governmental Authority to which Utilities may be required to report under
the Affiliate Relationships Code, the Reporting and Record Keeping
Requirements (“RRR™) and other Applicable Law;

the Parties hereby acknowledge that they are both subject to the MFIPPA and that
as a result either Party may be required to disclose Confidential Information

concerning this Agreement or the other Party in accordance with the provisions of
MFIPPA;

in the event that a Receiving Party is required by law to disclose any Confidential
Information to a Governmental Authority, or any other person, including, without
limitation, any disclosure required pursuant to a request under MFIPPA, such
Party may so disclose; provided that it shall, to the extent permitted by law, first
inform the Disclosing Party of the request or requirement for disclosure to allow

an opportunity for the Disclosing Party to apply for an order to prohibit or restrict
such disclosure;

WUC acknowledges and agrees that the use and disclosure of any information
relating to the customers of Utilities is governed by requirements of the Ontario
Energy Board Act, 1998, and regulations, licences, codes and procedures
established by the OEB (“OEB Requirements”). WUC agrees and acknowledge
that if any information relating to Utilities or the customers of Utilities is
disclosed to WUC or its Representatives, WUC shall strictly comply, and shall
cause its Representatives to strictly comply with the OEB Requirements, ths
requirements, policies or procedures of Utilities, and if and to the extent that
PIPEDA may be or become applicable, with the requirements of PIPEDA related
to or arising from such disclosures;

If and to the extent that PIPEDA may be or become applicable, Utilities agrees
and acknowledges that if any information relating to the customers of WUC is
disclosed to Utilities or its Representatives, Utilities shall strictly comply and
shall cause its Representatives to strictly comply with the requirements of
PIPEDA and such other requirements, policies or procedures of WUC related to
or arising from such disclosures.

15
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10.03 LIABILITY FOR BREACH

Except for disclosures made pursuant to Section 10.02 of this Agreement or as required
by law, or to the OEB or any Governmental Authority as required pursuant to the policies, codes,
directives or other requirements of the OEB or other Governmental Authority, or as required to
fulfil the terms of this Agreement, each Party shall be responsible for any breach of this
Agreement by the Party, its Representatives and any person to whom it discloses any
Confidential Information or personal information as that term is defined in applicable privacy
legislation such as MFIPPA and PIPEDA (“Personal Information™). The Parties agree that a
Disclosing Party would be irreparably injured by a breach of this Agreement by a Receiving
Party or by any person to whom it discloses any Confidential Information or Personal
Information and that monetary damages would not be a sufficient remedy. Therefore, in such
event, the Disclosing Party shail be entitled to equitable relief, including injunctive relief without
proof of actual damages, as well as specific performance. Such remedies shall not be deemed to
be exclusive remedies for a breach of this Agreement but shall be in addition to all other
remedies available at law or equity.

16.04 RETURN OF CONFIDENTIAL INFORMATION

Subject to Applicable Law, upon completion or termination of this Agreement, or upon
ten (10) days written notice from the Disclosing Party requesting return of any or ail Confidential
Information, the Receiving Party shall forthwith return to the Disclosing Party, without retaining
any copies thereof, all such information.

ARTICLE 11
FORCE MAJEURE

11.01 FORCE MAJEURE

Except for the payment of any monies required hereunder, neither Party shall be deemed
to be in default of this Agreement where the failure to perform or the delay in performing any
cbligation is due to a cause beyond its reasonable control, including, but not limited to, an act of
God, act of any Governmental Authority, civil commotion, acts of terrorism including threatened
acts, strikes, lockouts and other labour disputes, fires, floods, sabotage, earthquakes, ice storms,

torado, severe and imminent weather warnings and conditions, and epidemics (*Force
Majeure”).

11.02 NOTICE OF FORCE MAJEURE

Once a Party becomes subject to such an event of Force Majeure, it shall promptly notify
the other Party of its inability to perform, or of any delay in performing, due to an event of Force
Majeure and shall provide an estimate, as soon as practicable, as to when the obligation will be
performed. The Party subject to the Force Majeure event shall also continue to furnish timely
reports to the other Party with respect to the Force Majeure event during the continuation of the
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said event and the said Party shall exercise all commercially reasonable efforts to mitigate or
limit damages to the other Party. The Party subject to the Force Majeure event shall use its
commercially reasonable best efforts to continue to perform its obligations under this Agreement
and to correct or cure the event or condition excusing performance and when the said Party is
able to resume performance of its obligations thereunder, it shall give the other Party written
notice to that effect and shall promptly resume performance thereunder. The time for performing
the obligation shall be extended for a period equal to the time during which the Party was subject
to the event of Force Majeure. The Parties shall explore all commercially reasonable avenues
available to avoid or resolve events of Force Majeure in the shortest time possible.

11.03 STRIKES

Notwithstanding the two preceding paragraphs, the settlement of any strike, lockout,
restrictive work practice or other labour disturbance constituting a Force Majeure event shall be
within the sole discretion of the Party involved in such strike, lockout, restrictive work practice
or other labour disturbance and nothing in the two preceding paragraphs shall require the said

Party to mitigate or alleviate the effects of such strike, lockout, restrictive work practice or other
labour disturbance.

ARTICLE 12
DISPUTE RESOLUTION

12.01 DISPUTES

Any controversy, dispute, difference, question or claim arising between the Parties in
comnnection with the interpretation, performance, construction or implementation of this
Agreement that cannot be resolved by a director or manager from each Party (collectively, the
“Dispute”), shall be settled in accordance with this Article.

12.02 NOTICE OF DISPUTE

The aggrieved Party shall send the other Party written notice identifying the Dispute, the
amount involved, if any, and the remedy sought, and invoking the procedures of this Article. A
senior officer with authority to bind WUC as selected by the WUC in its discretion and a senior
officer with authority to bind Utilities as selected by Utilities in its discretion, shall confer in an
effort to resolve the Dispute. If the Dispute cannot be resolved in accordance with this Section
12.02 within thirty (30) days of the date the Dispute arose, the Dispute shall be resolved by
arbitration in accordance with Sections 12.03 and 12.04.

12.63 ARBITRATCRS

The Parties shall submit any arbitration under this Article to a single arbiirator agreed
upon by both Parties. If the Parties cannot agree upon a single arbitrator within ten (10) days
after the Dispute is referred to arbitration, each Party shall within ten (10) more days choose one
individual who shall sit on a three-member arbifration panel. The two (2) arbitrators appointed
shall name the third arbitrator within ten (10) days or, if they fail to do so within that time period,
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either Party may make application to a court of competent jurisdiction for appointment of the
third arbitrator. Any arbitrator selected to act under this Agreement shall be qualified by
education, training and experience to pass on the particular question in Dispute and shall have no
connection to either of the Parties other than acting in previous arbitrations.

12.04 ARBITRATION

The arbitration shall be conducted in accordance with the provisions of the Arbitration
Act, 1991 (Ontario). The arbitration shall be conducted in the City of Windsor, Ontario unless
the Parties agree otherwise. The decisions of the arbitrator or arbitration panel shall be made in
writing and shall be final and binding on the Parties as to the questions submitted and the Parties
shall have no right of appeal therefrom. All costs and expenses relating to a Dispute which is
finally determined or settled by arbitration, including reasonable legal fees, will be borne by the
Party determined to be liable in respect of such Dispute; provided, however, that if complete
liability is not assessed against only one Party, the Parties will share the total costs in proportion
to their respective amounts of liability so determined. The Parties agree to keep all details of the
arbitration proceeding and the arbitral award strictly confidential. Notwithstanding the
provisions to arbitrate any Dispute hereunder, either Party may seek from a court any equitable

relief (including, without limitation, injunctive relief) that may be necessary to protect such
Party's rights.

ARTICLE 13
GENERAL

13.01 CHANGE OF CONTROL

In the event that WUC ceases to serve as a public utility, is no longer a local board of the
municipality, and is no longer owned or controlled directly or indirectly by the City or Windsor
or Corporation of the City of Windsor, the Parties agree to negotiate diligently and in good faith

any amendments to this Agreement necessary or advisable in connection with such event
including an early termination.

13.02 ASSEIGNMENT

Neither Utilities or WUC shall, without the prior approval of the other Party which shall
not be unreasonably withheld, assign or transfer its interest in this Agreement. This Agreement
shall be binding on the Parties and their respective successors and permitted assigns. Any
purported assignment in contravention of this section shall be void.
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13.03 NOTICES

All notices, requests, approvals, consents and other communications required or
permitted under this Agreement shall be in writing and addressed as follows:

(a} if to Utilities:

787 Cuellette Avenue

P.G. Box 1625, Station “A”,
Windsor, Ontario N9A 5T7
Attention: Chief Financial Officer

(b)  ifto WUC:

4545 Rhodes Drive

P.0O. Box 1625, Station “A”,
Windsor, Ontario NGA 5T7
Attention; Chief Financial Officer

and shall be delivered to the other Party’s address, with the Party sending such notice to
telephone to confirm receipt. A copy of any such notice shall also be sent on the date such notice
is transmitted by registered express mail or courier with the capacity to verify receipt of delivery.
Any Party may change its address for notification purposes by giving the other Party notice of
the new address and the date upon which it will become effective in accordance with the terms of
this Section 13.03. A notice shall be deemed to have been received as of the date of receipt by
the Party to whom the notice is addressed.

13.04 SEVERABILITY

If any provision of this Agreement is held by a court of competent jurisdiction to be
unenforceable or contrary to law, then the remaining provisions of this Agreement, or the
application of such provisions to persons or circumstances other than those as to which it is
invalid or unenforceable shall not be affected thereby, and each such provision of this Agreement
shall be valid and enforceable to the extent granted by law.

13.05 WAIVER

No delay or omission by a Party to exercise any right or power it has under this
Agreement or to object to the failure of any covenant of any other Party to be performed in a
timely and complete manner, shall impair any such right or power or be construed as a waiver of

any succeeding breach or any other covenant. All waivers must be in writing and signed by the
Party waiving its rights.
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13.06 ENTIRE AGREEMENT

This Agreement constitutes the entire Agreement among the Parties with respect to the
Managed Services, and there are no other representations, understandings or agreements, gither
oral or written, between the Parties other than as herein set forth.

13.07 AMENDMENTS -

No amendment to, or change, waiver or discharge of any provision of this Agreement
shall be valid unless in writing and signed by authorized representatives of each Party.

13.08 GOVERNING LAW

This Agreement shall be governed by the laws of the Province of Ontario and the laws of
Canada applicable therein, excluding their rules governing conflicts of laws. Subject to Article
11, the Parties hereby agree that the courts of the Province of Ontario shall have exclusive
jurisdiction over disputes under this Agreement, and the Parties agree that jurisdiction and venue
in such courts is appropriate and irrevocably attorn to the jurisdiction of such courts.

13.09 SURVIVAL

Section 4.02, Article 5, Article 7, Section 9.03, Article 10, Article 12, Schedule I and this

Section 13.09 shall survive the termination of this Agreement and shall remain in full force and
effect.

13.10 THIRD PARTY BENEFICIARIES

Each Party intends that this Agreement shall not benefit or create any right or cause of
action in or on behalf of any person or entity other than the Parties.

13.11 COVENANT OF FURTHER ASSURANCES

The Parties agree that, subsequent to the execution and delivery of this Agreement and
without any additional consideration, the Parties shall execute and deliver or cause to be
executed and delivered any further legal instruments and perform any acts which are or may

become necessary to effectuate the purposes of this Agreement and to complete the transactions
contemplated hereunder.
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IN WITNESS WHEREOF the parties have executed this Agreement by their duly authorized

signing officer in that regard.

SIGNED, SEALED AND DELIVERED

WWLIB:423065.71128469-00006
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SCHEDULE A

HUMAN RESOURCES MANAGEMENT AND SUPPORT SERVICES

The following human resources management and support services shall be provided by Utilities
Ltd. to WUC in accordance with this Agreement:

(a)

®

{©)

(d)

provision, maintenance and administration of management statfing requirements,
including:

(i) Employee recruitment and selection

(i)  Organizational employee training and orientation, excluding WUC
provided on-the-job training, first aid training, health & safety, and director
approved WUC programs

(ili)y Employee performance and evaluation

(iv)  Assisting WUC safety supervisor with compliance matters pursuant to
Occupational Health and Safety Act

(v)  Workplace Safety and Insurance Board filings

(vi) Employee termination

(vil) Employee retirement

(viii) Employee master files

(ix)  Dispute resolution / arbitration

x) Quality systems (ISO 9001 and Measurements Canada)

administration of the following management compensation requirements:

(i) Salary benchmarking and determination
(i1} OMERS Pension Plan

{iii) Employee Assistance Program

(iv) Employee Benefits Program

provision, maintenance and administration of unionized staffing
requirements, including:

(1) Employee recruitment and selection
(i) Organizational employee training and orientation
(iii) Employee performance and evaluation
(iv) assist Compliance with Occupational Health and Safety Act
{v) Workplace Safety and Insurance Board filings
vi) Worksite safety inspections / safety training
{vii) Employee termination
(viil) Employee retirement
(ix) Employee master files
x) Contract interpretation and negotiation
{xi) Grievance administration / arbitration
(xil) Quality systems (ISO 9001 and Measurements Canada)
administration of the following unionized employee compensation requirements:
(1) Contract administration and negotiation — wage rates
(ii) OMERS Pension Plan
(iii) Employee Assistance Program
22
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(iv) Employee Benefits Program

(e) periodic review and evaluation of performance by Utilities under this Agreement
[not less than annually], with mandatory input from WUC which input may
include WUC’s own independent review and evaluation, as to effectiveness of
Utilities’ senior management group taken as a whole, and the Chief Executive
Officer of Utilities in particular, in attaining WUC’s established goals and
objectives in respect to provision of Managed Services. The review and
evaluation shall include co-operative efforts to establish mutually agreed upon
goals and objectives for the continuance of Managed Services.
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SCHEDULEB
FINANCE AND ACCOUNTING SERVICES

The following finance and accounting services shall be provided by Utilities to WUC in
accordance with this Agreement:

(@)

®

(©)

{d)

preparation of all financial reports as required, including but not limited to:

M Annual operating and capital budgets

(ii)  Monthly reporting package, including monthly and year to date financial
statements and variance from budget by category

(ii1) Special or general purpose reports and analysis as requested
(iv) Supporting schedules as required by internal and external auditors
vy Supporting schedules as required to prepare applicable tax,

property tax, and other tax filings and retumns as may be required by law from
time to time

assistance with our financial needs, including:

(i Cash management
(i1) Adeguacy and appropriateness of insurance coverage
(1ii) Processing all daily accounting transactions, including required

data entry, payments by due dates and deposits

administration of periodic management and union payroll, including:

(1) Calculation of gross pay and required statutory, contractual,
pension, benefit related and miscellaneous deductions per employee, as
applicable

(i1) Preparation of periodic employee pay stubs and pay cheques /
direct deposits

(iii) Preparation of periodic remittance forms related to source
deductions, Employer Health Tax and Workplace Safety and Insurance
Board

(iv) Establishment of new employee record on hire

) Assistance with statutory obligations relating to employee
terminations

(vi) Payments to all employees

(vit) Preparation of all statutory and contractual annual compliance

forms including but not limited to, the T4 statement of remuneration

reporting forms, the related summary and the Employer Health Tax annual
return

administration of periodic statutory compliance, including:

() the Federal Goods and Services tax returns and remittances on a
monthly basis
(i1) Federal and Provincial payments of applicable tax, property fax,

and other taxes exigible by law from time to time on a monthly and annual
basis, as required
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{iii) funding all payroll related obligations on a periodic basis in
conjunction with required compliance deadlines

{iv) Annual pension and benefit reporting forms, as required

vy Provincial Retail Sales Tax compliance and application for

exemption, as required
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SCHEDULE C
BILLING AND COLLECTION SERVICES

The following billing and collection services shall be provided by Utilities to WUC in
accordance with this Agreement:

(2)
(b)
(©)

(d)

(¢)
ity

Maintenance and periodic updating of all customer master files

Preparation and distribution of monthly invoices

Payment in full of amounts received on a monthly basis in respect to billing and
collection services on behalf of WUC

Ensuring rates are in compliance with WUC requirements and any regulating
body requirements

Prepare variance reports

Advise Directors/Managers of observed inaccurate or questionable readings for
further action
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SCHEDULE D

PURCHASING AND INVENTORY MANAGED SERVICES

The following purchasing and inventory Managed Services shall be provided by Utilities to
WUC in accordance with this Agreement:

()

()

(a)
®
(i1}
(iii)

(iv)
™)

Administration of the purchasing function in conjunction with the existing
Purchasing Policy, including the following:

Coordinate the procurement of all inventory, non-inventory, purchased
services, capital and special needs items

Obtain competitive quotes and select the optimal supplier based on the
requirements as indicated on the authorized purchase order

Administer the logistics related to the purchases, including shipping,
receiving and expediting as required

Provide drafi RFQ as applicable

Penalties for expired or late deliveries

Provision of inventory Managed Services, including the following:

@

(1)
(iti)

Control of purchased items, including receipt, warchousing, release and
re-stock as required Monitoring quantities in conjunction with lead times
and assistance with requirements planning

Delivery of items from vendor and/or inventory to job sites, as applicable
When required, allocation of items used to the correct project for
accounting purposes and processing required adjustments

Compliance with all industry and statutory requirements as they apply fto

purchasing and inventory management, including but not limited to annual testing
and certification.
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SCHEDULEE
FLEFT AND SITE MANAGED SERVICES

The following fleet and site Managed Services shall be provided by Utilities to WUC in
accordance with this Agreement:

(a)
(b)
©

(d)
(e)

Assistance with requirements planning

Provision of all vehicles and equipment as required to operate

Assistance in management of WUC owned/controlled sites, and provision and
management of additional facilities as may be necessary from time to time to
meet WUC operations requirements [eg. Meter Shop located at Rhodes Drive
facility] and as necessary to support the Managed Services being provided
Provide after hours Fueling service for WUC vehicles

Provide inside parking for WUC vehicles and allocate space as required
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SCHEDULEF
INFORMATION SERVICES

The following information services shall be provided by Utilities to WUC in accordance with

this Agreement:

(a) Assistance with all purchase decisions related to computer hardware and software
in conjunction with the Schedule D

)] Installation of all required software updates and upgrades, as required,

() Assistance with respect to all licensing issues regarding hardware and sofiware,
except for software and hardware excluded by mutual agreement;

(d) Coordination of user training, as required

(c) Provision of a “Help Desk” available for desktop management and trouble
shooting during normal business

3] Provision and monitoring of WUC Internet policy

(g) Security, storage and safckeeping of all electronic data

(b Application research related new applicable technology and capacity management

6] Provision and monitoring of services arising out of privacy and access legislation,
including the Municipal Freedom of Information and Protection of Privacy Act to
the extent and subject to any conditions as may be delegated by WUC to EnWin
or any officer of EnWin from time to time, and arising out of WUC’s Privacy
Policy, including supervision and assistance regarding WUC compliance with all
applicable privacy legislation

G) Provision of and assistance with phone system including use of 255-2727 number
and use for WUC purposes of 311 System [ownership and licencing rights of both
foregoing held by Utilities] including securing of all necessary hardware,
software, licencing, and also including training of staff, and ongoing monitoring
of system.

(& Provide assistance in running queries requested by WUC efficiently
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SCHEDULE G
TECHNICAL AND CUSTOMER SERVICES

The following technical and customer services shall be provided by Utilities to WUC in
accordance with this Agreement:

(@

(b)

(©)
(@

(e}

®

(g)

(b)
@
Q)

Provision of a call center to accept, log and monitor responses to external requests
for service work

When required, assistance with aspects of Development Servicing, including:

1 Discussions with developers and their representatives to ensure
preliminary engineering plans are in compliance with existing municipal
codes and standards

(i)  Negotiations with developers and their representatives with respect to
required or requested changes to the agreements

(iii)  Approval of final designs

(iv)  Ensuring that adequate securities are in place

Provision of meter testing, repair and accreditation services in compliance with all
statutory requirements, as requested

Provision of meter reading services, including periodic and single purpose reads,
as required

To the extent required, control over accuracy and integrity of meter data as it
relates to billing, settlement, water management and planning, and provision of
general and special purpose reports, as required

To the extent required, Control over accuracy and integrity of account master
files, including processing required changes and updates for names, addresses,
meter specific information and deposits held on account (where applicable)

Monitor the development of and updates to the company website, and assist in the
development and implementation of electronic commerce and external
communication strategies

Assist and perform to the extent required, services related to water testing

Accept other methods of payment for customers/contractors

Advise WUC of observed inaccuracies in billing/reading data.
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SCHEDULE H
OTHER SERVICES

The following services shall be provided by Utilities Ltd. to WUC in accordance with this
Agreement:

(a) Additional Services

6] Sorting and delivering all incoming mail and coordinating the posting and
processing of outgoing mail

(i)  Forms management, including design as required

(iiiy  Control over office supplies inventory, including disbursements to all
areas

(iv)  Supply of Records Management System, providing for coding, tracking,
storage, retention and purging in compliance with all governmental
standards and requirements

V) Coordinate communication with the Board of Directors and sharcholder,
as required

(vi)y Coordinate communication with outside legal counsel on general
corporate issues, as required

(vil) Provide corporate secretary and official witness services, as required

(viii) Freedom of Information coordinator, as required

(ix) Provide President & CEO (General Manager), COO, CFO, and other
executive level management as required;

(%) Provision of all other Senior Management Personnel as may be required
by WUC from time to time to perform, Administrative, and Operational
Services, including Director of Engineering, Director of Operations
Infrastructure, Director Water Production, Chief Engineer, and other
engineering management as required

)] Assist with Water Management Related Services including as required
(i) Arranging and coordinating Water Engineering Services
(iiy  Arranging and coordinating Water Lab Services
(i)  Arranging and coordinating Water Metering Services
{iv)  Armranging and coordinating Training Services
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SCHEDULE 1
FEES

EFFECTIVE AS AT JANUARY 1, 2007

Fees for the services as described in the Agreement shall be calculated based upon Utilities' cost
of providing the Managed Services (using the KPMG Cost Allocation Methodology) plus such

other return on assets/capital or otherwise permitted in the OFEB’

The monthly fee to be paid WUC to
$700,000.00 (plus all applicable taxes),

estimated amounts as follows:

s Affiliate Relationships Code.

Utilities until otherwise mutually agreed shall be
being approximately one-twelfth (1/12) of the annual

Item Annual Estimated Amount
Administration $1,852,424.00
Corporate Communications 97,547.00
Customer Service and Billing 972,008.00
Employee Future Benefits 742,885.00
Finance 451,002.00
Fleet Management 500,414.00
Human Resources 317,750.00
Information Technology Support 1,244,695.00
Meter Reading 563,019.00
Purchasing and Inventory Management 169,355.00
Site Services 367.308.00
Operating Costs $7.278.407.00
Depreciation and Interest 314,316.00
Return on Assets 668,915.00
CIS Asset Charge 296,976.00
Total MSA Fees for 2007 $8,558.614.00
Notes

Amounts shown are based on EnWin Utilities Ttd.”s 2007 approved budget and are subject 1o
change based on the actual financial results on EnWin Utilities Ltd. in 2007.
Amounts shown only represent fees for Managed Services to be charged to WUC.

Within two months after the end of each calendar year the monthly fee paid by WUC shall be
reconciled with the actual costs of Utilities providing the Managed Services in that calendar year.

Any adjustments arising out of such

adjustment within thirty days after such

reconciliation will be paid by the Party owing such
reconciliation has been completed. Such reconciliations

shall be performed by the Auditors of Utilities, and at the request of WUC verified by the

Auditors of WUC.
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