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Looking beyond ,•' 

August 10, 2012 

Delivered by Courier and RESS 

Ms. Kirsten Walli 
Board Secretary 
Ontario Energy Board 

2300 Yonge Street, 27th Floor 
Toronto, Ontario 
M4P 1 E4 

Dear Ms. Walli: 

Re: 	Horizon Utilities Corporation - Application to Amend Licensed Service Area 
Board File No. EB-2012-0047 

Horizon Utilities Corporation ("Horizon Utilities") is a licensed electricity distributor in Ontario and 
operates under Licence Number ED-2006-0031. Horizon Utilities serves the cities of Hamilton and St. 
Catharines. 

On June 15, 2012, Horizon Utilities filed an application with the Board to amend is service area (the 
"Application") to include specific lands, currently located in the licensed distribution service area of 
Hydro One Networks Inc. ("Hydro One"), for the purpose of servicing these lands. 

Multi-Area Developments Inc. (the "Customer") has requested that Horizon Utilities supply electricity to 

the subject lands, which represent a new and seventh phase of a larger residential development where 
Horizon Utilities connected the previous six phases without contest from Hydro One. As noted above, 

Horizon Utilities is not the geographic distributor for the subject area. The Board has, however, 
approved service area amendment applications made by Horizon Utilities and its predecessor, Hamilton 
Hydro Inc., that have allowed the six earlier phases of this development to be served by Horizon 
Utilities. 

In addition, two additional service area amendment applications made by Horizon Utilities and its 

predecessor, Hamilton Hydro Inc., have allowed commercial parcels of land at the east end of this larger 
geographical area, (located east of the Summit Park Phase 7 development at Swayze Road), to be 
serviced by Horizon Utilities. If Hydro One were to supply Summit Park Phase 7 from its proposed 
newly constructed expansion, it would introduce a barrier to having a contiguous electrical system that 
provides value from an economic perspective as well as security and reliability for the customers in this 
area. 

For the record, Hydro One's network of lines in the area is essentially the same as for the previous six 
phases of Multi-Area Development's Summit Park development. The absence of lines in those previous 

applications were the grounds for Hydro One not contesting these earlier phases of the development 
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and allowing the development to be connected to Horizon Utilities. Horizon Utilities now has 
underground lines on the edge of the development in an adjacent phase from having connected the 
previous subdivision phases from its original licensed service territory. 

On June 27, 2012, Horizon Utilities received an acknowledgement letter from the Board indicating that 
the application was incomplete. Horizon Utilities filed a letter of response to the Board's letter on July 
27, 2012 in which it provided clarity to the Board on how the service area amendment application will 
affect Schedule I of the Horizon Utilities Licence ED-2006-0031 and the Hydro One Licence ED-2003-

0043. 

In its letter of response, Horizon Utilities identified that it would require some additional time in order to 

address the other issues in the Board's letter, specifically, i) providing Hydro One's Offer to Connect 
("OTC") and complete information as required by sections 7.5.3 to 7.5.5 of the Chapter 7 Filing 
Requirements (the "Filing Requirements"); ii) providing comparable outage statistics for Hydro One for 
2011 per Section 7.5.6 of the Filing Requirements and, iii) providing comparable quality and reliability of 
service statistics for Hydro One for 2011 per Section 7.5.7 of the Filing Requirements. 

Horizon Utilities has received Hydro One's OTC from the Customer on Wednesday of this week (August 
8, 2012), and a copy of the OTC accompanies this letter as Appendix 1. Horizon Utilities is also now 
able to provide the information set out in items ii) and iii), above. Horizon Utilities has enclosed copies 
of the outage, quality and reliability of service statistics with this letter as Appendix 2. Horizon Utilities 
respectfully requests that the Board issue its Letter of Direction and Notice of Application regarding this 

matter. The timing of this Application is of particular importance to the Customer who requires service, 
as soon as possible. The customer has completed homes without power connections to either Horizon 
Utilities or Hydro One. 

In the Board's letter of June 27, 2012, the Board identified the three items noted above as outstanding 
for this Application. Section 7.2.1 of the Filing Requirements also directs the Applicant to provide "the 
economic and engineering efficiency for the applicant and the incumbent distributor to serve the area 

that is the subject of the SAA application". At the time of preparation of the Application, Hydro One had 
not provided its OTC. Consequently, Horizon Utilities was not in a position to provide this comparison. 
Having received the Hydro One OTC only two days ago, Horizon Utilities has had an opportunity to 
review it and offers the following comments in respect of the comparison required in Section 7.2.1. 

7.2.1 (a) - The location of the point of delivery and the point of connection 

Horizon Utilities has underground lines adjacent to this development from a previous phase of the 
development that are fed from underground and overhead 27.6 kV distribution feeders surrounding the 
whole development. These lines are complete with interconnection ties with adjacent feeders for 
security and reliability of the customers in the case of an emergency outage condition. The exact point 
of connection will be at the west side of the subject property on Fletchers Road from the adjacent phase 
of the development, approximately 30 metres south of Rymal Road. 

Horizon Utilities is able to connect this development with its own existing infrastructure today because 
Horizon Utilities' installed plant is positioned to connect Summit Park Phase 7 from the existing 
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developments without further investment outside of what would be required to continue the electrical 
system from Summit Park Phase 1-6. 

By contrast, Hydro One is proposing to build a new expansion consisting of an overhead distribution 
system of approximately 1.65 km in length to reach the edge of Summit Park Phase 7. Hydro One 
intends that the line connection point of this new expansion will be connected to the express feeder that 
currently delivers 100% Horizon Utilities load. This express feeder is 0.34 km inside Horizon's service 

territory, meaning Hydro One will be duplicating assets in Horizon's service territory. 

The connection to the express feeder also has negative cost implications for Horizon Utilities because 
the existing metering registration for the M3 feeder will no longer be considered as an "express" feeder. 

Hydro One does not propose to install new metering. From a billing perspective, the difference between 
the radial line loss factor which is currently applied, and applying Hydro One's Total Loss Factor of 3.4% 

on M3 would result in additional energy and demand billing equivalent to approximately 145,000 kWh 
and 300 kW per month more for Horizon Utilities. 

More alarming to Horizon Utilities is that Hydro One is aware that the existing capacity on this feeder, 
which had previously been exclusively used by Horizon, has surpassed the maximum levels. This new 
load from Hydro One would create an unacceptable operating condition, and introduce a high risk of 

service disruption to both utilities due the overload condition. Horizon Utilities does not consider this a 
best utility practice. 

In particular, the Nebo Transformer Station (TS), owned by Hydro One Transmission, is slated for 
rebuilding in future years. The M3 and M4 feeders from this TS service Horizon Utilities' territory on 
Stoney Creek Mountain at 27.6 kV. This area is the primary region experiencing growth in Horizon 

Utilities' service territory. 

In 2009, through the normal forecasting and planning process with Hydro One Transmission, Horizon 
Utilities projected the load to exceed their 10-day LTR', which clearly indicates a lack of capacity on 

these feeders. This forecast was re-confirmed with Hydro One in 2011. Hydro One acknowledged the 
lack of capacity at Nebo TS through the development of a plan to upgrade Nebo TS in late 2013. 

As indicated above, Hydro One plans to connect the new expansion to the express feeder that currently 
serves 100% Horizon Utilities load. Horizon Utilities submits that Hydro One does not have the 
discretion to use an "express" feeder embedded in the service territory of another LDC to connect 
customers inside or outside that LDC. An express feeder is a feeder used to provide supply to another 

LDC or to a sub-station of another LDC. 

Hydro One owns express feeders for a unique historical reason; one unrelated to its need to service 
individual residential or commercial customers. Prior to industry restructuring in 1998, a municipal utility 

1 10-day LTR is the industry standard rating for a transformer station that has dual elements (i.e. two power 
transformers). It assumes a scenario where one transformer has failed and all the load must be supplied by a 
single transformer for up to 10 days, which is the estimated length of time needed to change out a failed 
transformer with a spare unit. 
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could only own assets in its own service territory. As a result, if an Ontario Hydro (now Hydro One 

Networks) high-voltage transmission station was located outside an LDC's (MEU's) service territory, 
Ontario Hydro would build and own the line into the LDC (MEU); even if the line was wholly in two LDC 

service territories and not in Hydro One's service territory. The ability to provide these lines into what 
were franchised service areas of LDCs, and now licensed service areas, was for the sole purpose of 
allowing the provincial transmission service provider to discharge its obligations of supplying distributors 
not to use these assets competitively as that of another LDC serving residential or commercial 

customers within the heart of an existing LDC service area. For these historical reasons, no other 
licensed entity in Ontario has this unique role in the current LDC landscape. 

This issue is further aggravated in an amalgamated municipality, such as the City of Hamilton, where 

Hydro One has continued to own assets fully embedded in what is now a single franchise area of a 
municipal LDC, including Horizon Utilities and many others. With the municipal amalgamation in 
Hamilton and the utility amalgamation that was a component part, the provincial government-owned 
LDC, Hydro One, continues to own express feeders inside Ontario's most industrial city to serve one of 
Ontario's largest LDCs where the rationale for doing so no longer exists. 

In the current case of Multi-Area Development's Summit Park 7 development, Hydro One proposes to 
connect to an express feeder that runs from the former City of Hamilton into the former City of Stoney 
Creek to run back into Hydro One's service territory in the former Township of Glanbrook. The total 
length of the proposed" radial" expansion line from is 1.65 km from the dedicated express feeder to the 

edge of the development. The initial 0.34 km is wholly within Horizon's licensed service territory. The 
next 1.31 km bypasses the earlier phases of the development that Hydro One left uncontested and were 
added to Horizon Utilities licensed service territory. 

For the first six phases of this development, over several years, Hydro One has not chosen to contest 
Horizon Utilities' connection due to readily evident economic considerations. For the seventh, Hydro 
One now calls upon the logic of using an express feeder, originally constructed in its role as the 
provincial transmission provider, for competitive advantage in its current role as a provincially owned 
distributor. They make this proposition despite being aware that Horizon Utilities has underground 
services in all six phases of the development to support Phase 7 of the development, which is adjacent 
to the earlier phases. 

If the OEB were to permit this use of an express feeder, this would be tantamount to creating a new 
precedent. Until now Hydro One has not used its role as the owner of Ontario Hydro's legacy express 
feeders to make competitive offers to connect. This is particularly egregious when the point of 
connection is fully inside the service territory of Horizon Utilities. Either situation would be applicable in 
every LDC with "LV" (sub-transmission) connections from Hydro One. 

7.2.1 (b) - The proximity of the proposed connection to an existing, well-developed electricity 
distribution system 

The subject property is located on the south side of Rymal Road. Horizon Utilities already has in place 
27.6 kV feeders in position to service the subject property. 
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The first six phases of Summit Park that Horizon Utilities connected were designed and constructed for 
interconnection between the phases in order to provide security for the customers. This same security 
will be available for Phase 7 and any future phases. Redundancies have been built into this area to 
provide alternate feeds in case of any equipment failures. These redundancies are equally available 

now, without new cost, for Phase 7. 

By contrast, Hydro One's new expansion, does not have back-up supplies for this area. Hydro One 

intends to service this subdivision with a radial feed with no back up or redundancy capability. If Summit 
Park 7 were to be supplied by Hydro One, a vehicle accident with a pole (a common issue), for instance 
could disrupt power to this subdivision for several hours or days, depending on the severity, with no 
alternative supply. This would not be in keeping with the level of service in the first six phases supplied 

by Horizon Utilities. 

7.2.1 (c) - The fully allocated connection costs for supplying the customer (i.e., individual 
customers or developers) unless the applicant and the incumbent distributor provide a reason 
why providing the fully allocated connection cost is unnecessary for the proposed SAA (Note: 
the Board will determine if the reason provided is acceptable) 

As noted above, Horizon Utilities' lines are immediately adjacent to the development that is the subject 

of this Application. In order to service Summit Park — Phase 7, Hydro One would need to extend its 

lines by approximately 1.65 km. Horizon Utilities' fully allocated connection costs for supplying Summit 

Park — Phase 7 are as follows: 

Horizon Utilities 

Contestable Distribution System Installation 

Non Contestable Distribution System Installation 

Upstream Charge 

Subtotal 

Less: NPV of Revenues net of OM&A and Taxes 

Total estimated Capital Contribution required 

Option A Option B  

$ 1,262,550 $ - 

$ 184,780 $ 184,780 

$ 130,628 $ 130,628 

$ 1,577,958 S 315,408 

(S 489.808) (S 489.808)  

$ 1,088,150 (S 174,400) 

Under Option A above, all contestable and non-contestable distribution system installation costs are 
paid by Horizon Utilities and the Customer makes a capital contribution toward these costs. Under 
Option B, all contestable distribution system installation costs are paid by the Customer and non-
contestable costs are paid by Horizon Utilities. Any excess of the NPV of Revenues less operating 
costs, taxes, and non-contestable costs, are paid to the Customer. Horizon Utilities' revised Offer to 
Connect (as discussed in Horizon Utilities' July 27, 2012 letter to the Board) is provided herewith as 

Appendix 3. 

It is important to consider these costs in the context of the existing security and redundancy benefits 
described in 7.2.1(b) that Horizon Utilities is presently able to offer this customer at no incremental cost. 
Hydro One is unable to offer the same, which would result in a higher risk distribution service for 

residents of this new development. 
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As noted above, Horizon Utilities includes with this letter Hydro One's OTC as Appendix 1 

The following table provides a summary of Hydro One costs, according to the OTC. 

Contestable Distribution System Installation 

Non-Contestable Distribution System lnstaliation 

Upstream Chores 

5ubtotal 

Less: NPV of Revenues net o`OM&A. and Taxes 

Total estimated Capital Contributions required 

Hydro One Ne.,.vorks 

Option A Option 6 

5 	850,665.31 S 533,590.80 

S 	520,719.30 5 520,719.30 

$ 5  

$ 	1,371.384.41 5 1,054,336.10 

-S 	312,376.08 5 4,092.23  

5 	1,059,008.33 5 1,059,008.33 

A direct and fair comparison of the two OTCs is not possible for a number of reasons. In particular, 
Hydro One has not included upstream or expansion costs in its OTC. Since Hydro One has not 

included these costs in its OTC, such cost will have to be socialized across all Hydro One customers. 
As identified in 7.2.1 (a), Not only has Hydro One not included such costs in its OTC, but it also has not 
included any and all civil costs. Horizon Utilities' OTC is inclusive of all costs to service this 
development. Additionally, the Hydro One's transfer price to the Customer appears extremely low due 
to this lack of inclusion of the civil costs. Hydro One's transfer price is $4,600 whereas that of Horizon 
Utilities to the Customer is $231,000. 

7.2.1 (f) - Information on whether the proposed SAA enhances, or at a minimum does not 
decrease, the reliability of the infrastructure in the area that is the subject of the SAA application 
and in regions adjacent to the area that is the subject of the SAA application over the long term 

There will be no negative effect on the reliability of the infrastructure in the area that is the subject of the 
Application, or in the regions adjacent to the area that is the subject of the Application over the long term 

if Horizon Utilities is successful in this Application. Horizon Utilities has the flexibility in its network in this 
area to feed from more than one direction and more than one point of supply. 

However, if Hydro One connects these customers, both Horizon Utilities' customers and Hydro One's 

customer will be at risk for service outages. The reason is that Hydro One proposes to put additional 
capacity on a feeder that is already over the capacity limit and do so without an alternative point of 
supply. If there was a loss of supply resulting from Hydro One's proposed connection and overloading 
of the feeder without alternative supply, Horizon Utilities would be forced into a position of having to 
protect its customers by transferring load even beyond the affected area. This is an unreasonable 
reliability risk under Hydro One's proposed solution. 

7.2.1 (g) - Information on whether the proposed infrastructure will provide for cost-efficient 
expansion if there is growth potential in the area that is the subject of the SAA application and in 
regions adjacent to the area that is the subject of the SAA application 

There is limited growth potential in the area of and surrounding the service area amendment. This is a 
small area of land that has been added to Hamilton's "Urban" Official Plan from the former Township of 

Glanbrook. For Horizon Utilities, this growth potential can be accommodated in a cost efficient manner 
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by utilizing its existing 27.6 kV distribution system in the adjacent phases of the development. Horizon 
Utilities will not have to expand its existing infrastructure to supply this area. 

By contrast, , Hydro One will have to construct a system expansion of 1.65 km of new overhead line in 

order to service the area in question. This will also create an island of Hydro One customers between 

two areas that Hydro One did not contest and are now serviced by Horizon Utilities. This is not desirable 
from engineering and a customer reliability perspective. 

7.2.1 (h) - Information on whether the proposed infrastructure will provide for cost -efficient 

improvements and upgrades in the area that is the subject of the SAA application and in regions 
adjacent to the area that is the subject of the SAA application 

The infrastructure needed to supply the subject development is already in place due to the servicing of 
the first six phases of Summit Park. If Horizon Utilities is successful in this Application, there is no need 
for any additional proposed infrastructure to service this connection. 

Hydro One, by contrast, would need to construct 1.65 km of line to reach the edge of the development 

Horizon Utilities has certain additional comments on the Hydro One material and, where applicable, 
Horizon Utilities has provided references to relevant sections of the Board's Filing Requirements. 

7.3.2 Provide a description of any impacts on costs, rates, service quality, and reliability for 
customers in the area that is the subject of the SAA application that arise as a result of the 
proposed SAA. If an assessment of service quality and reliability impacts cannot be provided, 
explain why. 

There are no impacts on costs, rates, service quality, or reliability for customers in the area that is the 
subject of the Application or that arise as a result of the proposed service area amendment if Horizon 

Utilities is the successful applicant. 

If Hydro One connects this Customer, there will be a rate impact to the customers as Hydro One rates 
are considerable higher than Horizon Utilities' rates. In addition, there will be a decrease in service 

quality and increased reliability risks for customers due to the feeder capacity issue described in section 

7.2.1 a), above. 

Furthermore, Horizon Utilities submits that Hydro One has used an incorrect rate class for the 
computation of rates in the OTC. Hydro One is using the Urban High Density ("UR/UG") rate, but should 

be using its Rural high-density ("R1") for the OTC. Similarly, it is not appropriate for Hydro One to offer 
the UR/UG rate to these customers. 

Despite the use of the use of an incorrect rate class, Horizon Utilities' rates, as illustrated in the table 
below, are lower and more advantageous to customers than either of the Hydro One rates. 
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Horizon 
Utilities 
(2012) 

Hydro One 	iiyd o vne 
UR (2011) 	( 	R1 (2011) 

Example 1: Residential 1.000 kWh 

— Service Ch ar: _  _ 514.53 518 <4 523.64 

Diss,oution Volumetric Rate 0.(}143 .02918 0.03317 

Low Voltage Charge 0 0CI35~ 

Transmission Rate - Network Service rate 0.0072 0.00575 0.00555 

Transmission Rate - Line and Tx Connection Rate 0.0054 0,00455 0.00464 

Standard Supply Service – ,Administrative Ch„oe 50.25 50.25 50.25 
Total "distribution cost'” only - rvitro s 	: t,ciera 

Total "Transmis= - ., cost" only -without riders 

$29 548 S57 

S13 s10 S10 
Total 'n - _- : , ~ cution and Transmission Cost only - without riders S42 S58 S68 

Horizon Utilities nonetheless suggests the proposed development does not meet Hydro One's UR/UG 
rate definition. By Hydro One's own criteria, as approved in rate orders and as stated in its Conditions 
of Service and on its website under Rate Classes, Hydro One would need "an area containing 3,000 or 
more customers with a line density of at least 60 customers per kilometre" for such a rate to apply. 

This same criteria has been applicable since the creation of this rate by Ontario Hydro in the 1990s and 

is the criteria Hydro One recently used to consolidate all of its acquired utility rates to either its urban or 
rural rates (EB-2009-0096). It would be unreasonable now for Hydro One to have the discretion to 
arbitrarily apply the urban rate where there is not 3,000 customers and 60 customers per kilometre. 2  

If Hydro One is permitted the discretion to use this rate for competitive purposes where it is not 
applicable, Hydro One would be cross-subsidizing these customers from its other customers. 

With the number of lots specified in Multi-Area Development's Summit Park 7 being perfectly clear, 
Hydro One should be fully aware that there are not 3,000 customers in the area. The only other Hydro 

One customers in the "area" are legacy rural residential customers, typically sparse as these residences 
are in rural Ontario. 

Hydro One cannot legitimately seek to claim that the 3,000 customers are in a larger "area" without 
diminishing the term "area". Moreover, if it were to do so, Hydro One could not claim that it can justify 
having 60 customer per kilometre within the "area". In addition, there is limited potential for future urban 
development in the area to justify the suggestion there will be 3,000 lots. The City of Hamilton has an 
Urban Official Plan and a Rural Official Plan, with the area in question a small parcel of the Rural that 

2  Hydro One had acquired approximately 87 MEUs totalling about 160,000 customers after the passage of the 
Energy Competition Act in 1998. In its EB-2009-0096 rate case, Hydro one rigorously applied the criteria of using 
areas with 3,000 customers and 60 customers per kilometre to decide which acquired MEUs / LDCs received 
urban and rural rates. For instance, Hydro One bought the Quinte West MEU, but moved the Trenton portion to its 
urban rates and the Frankford portion to its rural rates. Despite every acquisition but Caledon involving an urban 
community, Hydro One moved only 11 of the 87 acquired utilities to urban rates, and then only the portion that met 
the urban criteria in some cases. 
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has been added to the Urban. The remaining number of lots available is unknown, but the area used for 
the number of lots in the first six phases of this development suggests that there will not be 3,000 lots. 
This is especially the case because Horizon connected the first six phases of Summit Park. 

Horizon Utilities will file updated pages of the Application consistent with the comments set out above by 
August 16, 2012. Horizon Utilities trusts that this information will assist the Board in considering this 
Application and thanks the Board in advance for its consideration of this matter. 

Two hard copies of this letter will be delivered by courier. 

Yours truly, 

Original signed by Jamie Gribbon 

for 

Indy J. Butany-DeSouza 
Vice-President, Regulatory Affairs 
Horizon Utilities Corporation 

Ends. 

cc: 	Yoon Kim, Applications Analyst — Regulatory Affairs, Hydro One Networks Inc. 
Judith Fernandes, Board Staff 
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dWe[VW`f[S^ egTV[h[e[a`( LZWeW SdW fZW dWe[VW`UWe iWef aX ?^WfUZWd JaSV( LZW bdabWdf[We

WSef aX ?^WfUZWd JaSV Wj[ef TWfiWW` fZW bdabaeWV Kg__[f ISd] IZSeW 1 egTV[h[e[a` S`V

fZW fia Ua__WdU[S^ b^SlSe fa fZW WSef& TafZ aX iZ[UZ SdW eWdhWV Tk Aad[la` Mf[^[f[We(

ISdf BN aX fZW K99 9bb^[USf[a` Ua`e[efe aX fia bSdUW^e p a`W TW[`Y fZW ;[eZab JkS`

<SfZa^[U KWUa`VSdk KUZaa^& fZW Ua`efdgUf[a` aX iZ[UZ [e iW^^ SVhS`UWV( 9 e_S^^Wd bSdUW^

aX fZ[e ISdf BN& Sf fZW eagfZWSef Uad`Wd aX Ld[`[fk <ZgdUZ JaSV S`V Jk_S^ JaSV >Sef& [e

bdabaeWV Se S e_S^^ Ua__WdU[S^ VWhW^ab_W`f Tk fZW VWhW^abWd aX Kg__[f ISd]& Fg^f['

9dWS =WhW^ab_W`f B`U( $n=WhW^abWdo%( LZW AS_[^fa`'OW`fiadfZ <SfZa^[U =[efd[Uf KUZaa^

;aSdV ZSe dWcgWefWV eWdh[UW Xda_ Aad[la` Mf[^[f[We(

ISdf N Ua`ef[fgfWe fZW dW_S[`VWd aX fZW Kg__[f ISd] =WhW^ab_W`f ^S`Ve dg``[`Y WSef

Xda_ fZW WSd^[Wd IZSeW 0 dWe[VW`f[S^ egTV[h[e[a` iZ[UZ ZSe TWW` Tg[^f S`V [e [` Aad[la`

Mf[^[f[Wem eWdh[UW fWdd[fadk S`V fZW bdabaeWV IZSeW 1( LZWeW SdW ^S`Ve [__WV[SfW^k eagfZ

aX fZW fia Ua__WdU[S^ b^SlSe iZ[UZ SdW eWdhWV Tk Aad[la` Mf[^[f[We( LZWeW ^S`Ve SdW

la`WV Xad XgfgdW dWe[VW`f[S^ egTV[h[e[a` VWhW^ab_W`f(

9^^ aX fZW Kg__[f ISd] =WhW^ab_W`f [e Tag`VWV a` fZW eagfZ Tk S AHGB Z[YZ ha^fSYW

fdS`e_[ee[a` Uadd[Vad( La fZW eagfZ aX fZW Uadd[Vad SdW dgdS^ ^S`Ve& _gUZ aX iZ[UZ SdW

dWefd[UfWV [` fWd_e aX VWhW^ab_W`f g`VWd fZW 6SHHPEHNU 1FU$

;gd_S` >`WdYk Ua`e[VWdWV S^^ XSUfade [f Ua`e[VWdWV dW^WhS`f& [`U^gV[`Y fZaeW [VW`f[X[WV [`

fZW H`fSd[a >`WdYk ;aSdVme $nH>;o ad n;aSdVo% =WU[e[a` i[fZ JWSea`e [` fZW <a_T[`WV
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IdaUWWV[`Y $JI',**-'**..% i[fZ S h[Wi fa aXXWd[`Y S` ab[`[a` Se fa fZW bdWXWddWV

V[efd[Tgfad Xad fZW X[hW ISdfe [` cgWef[a`( Hgd dWh[Wi [`ha^hWV fZW WjS_[`Sf[a` aX fZW

_SfWd[S^e X[^WV Tk Aad[la` Mf[^[f[We S`V AHGB i[fZ fZW H>;& S VWfS[^WV WjS_[`Sf[a` aX fZW

Wj[ef[`Y W^WUfd[US^ V[efd[Tgf[a` ekefW_ [`XdSefdgUfgdW& S`V S e[fW h[e[f fa WjS_[`W fZW

b^SUW_W`f S`V ^aUSf[a` aX dW^WhS`f SeeWfe(

Hgd Ua`U^ge[a` [e fZSf fZW XSUfade iZ[UZ iW WjS_[`WV S`V S`S^klWV ZWSh[^k XShagd

Aad[la` Mf[^[f[Wem WjbS`e[a` aX [fe VW`eW gdTS` ,1(0)+0]N ekefW_ [`fa fZW TS^S`UW aX S^^ aX

fZW Kg__[f ISd] ^S`Ve(
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;gd_S` >`WdYk iSe dWfS[`WV Tk 9[dV # ;Wd^[e EEI fa Ua`VgUf S` [`VWbW`VW`f SeeWee_W`f

aX fZW W^WUfd[U[fk V[efd[Tgf[a` ekefW_ eWdh[`Y Ua__WdU[S^ S`V dWe[VW`f[S^ ^aSVe [`

bdaj[_[fk fa fZW Ugefa_Wd ^aUSf[a`e [VW`f[X[WV& S`V fa bdah[VW S` ab[`[a` i[fZ egbbadf[`Y

S`S^keWe a` fZW TWef iSk fa eWdhW Wj[ef[`Y S`V `Wi ^aSVe( ;k _WS`e aX S` [`fdaVgUf[a`&

fZW bd[_Sdk SgfZad aX fZ[e dWbadf [e ;Sdf ;gd_S`& I( >`Y(& S Xad_Wd _W_TWd aX eW`[ad

_S`SYW_W`f i[fZ H`fSd[a AkVda)AHGB i[fZ _adW fZS` -* kWSdem WjbWd[W`UW [` fZW

Ua`e[VWdSf[a` aX V[efd[Tgf[a` ekefW_ b^S``[`Y S`V SeeWf _S`SYW_W`f S^fWd`Sf[hWe(

Fd( ;gd_S` efSdfWV iad][`Y Sf H`fSd[a AkVda [` +32+ S`V faa] fZW bae[f[a` aX S

=[efd[Tgf[a` I^S``[`Y >`Y[`WWd Xad fZW G[SYSdS S`V `adfZiWefWd` H`fSd[a abWdSf[`Y

dWY[a`e [` +32-( B` fZ[e bae[f[a`& Z[e \aT [`ha^hWV S`S^kl[`Y ekefW_ Ua`X[YgdSf[a`e Xad fZW

bgdbaeWe aX SVVdWee[`Y egbb^k Ua`efdS[`fe S`V dWcg[dWV ekefW_ WjbS`e[a`e(

KWhWdS^ kWSde ^SfWd& Fd( ;gd_S` _ahWV fa fZW ?[`S`UW @dagb Se S KW`[ad ;ge[`Wee 9`S^kef

hS^gSf[`Y S`V S`S^kl[`Y bdabaeWV bda\WUfe( B` fZW WSd^k +33*e ZW fdS`eXWddWV fa >`WdYk

FS`SYW_W`f i[fZ e[Y`[X[US`f dWeba`e[T[^[fk Xad W`egd[`Y X[W^V [_b^W_W`fSf[a` aX W`WdYk

_S`SYW_W`f bdaYdS_e $fZW XadWdg``Wd aX <a`eWdhSf[a` S`V =W_S`V FS`SYW_W`f

$n<=Fo% bdaYdS_e faVSk%(

AW iSe fZW` fdS`eXWddWV fa H`fSd[a AkVdame HdS`YWh[^^W aXX[UW Se fZW Kgbb^k I^S``[`Y

FS`SYWd Xad H`fSd[a AkVdame GWi_Sd]Wf& ;ai_S`eh[^^W& HdS`YWh[^^W& @gW^bZ& E[efaiW^

S`V =g`VSe abWdSf[`Y UW`fdWe( AW dW_S[`WV fZWdW g`f[^ +331 S`V ZSV dWeba`e[T[^[fk Xad

b^S``[`Y S`V VWhW^ab[`Y fZW H`fSd[a AkVda [`XdSefdgUfgdW [` fZWeW abWdSf[`Y SdWSe( B`

+331& ZW iSe `S_WV =[dWUfad& =[efd[Tgf[a` KkefW_ >`Y[`WWd[`Y S`V KgefS[`_W`f& i[fZ

dWeba`e[T[^[fk ahWd Wj[ef[`Y SeeWfe [` S^^ aX H`fSd[a( B` +332& Fd( ;gd_S` iSe `S_WV

=[dWUfad aX B`hWef_W`f KfdSfWYk i[fZ dWeba`e[T[^[fk fa S`S^klW& _a`[fad S`V SbbdahW

bdabaeWV [`hWef_W`fe [` `Wi WjbS`e[a` SeeWfe( LZWeW fia egUUWee[hW da^We USdd[WV fZW

nVWe[Y`Sf[a`o aX UZ[WX W`Y[`WWd aX H`fSd[a AkVdame V[efd[Tgf[a` ekefW_( 9Tagf a`W kWSd

^SfWd& Fd( ;gd_S` iSe `S_WV =[dWUfad aX =[efd[Tgf[a` HbWdSf[a`e FS`SYW_W`f& iZWdW

Z[e da^W iSe b[hafS^ [` UdWSf[`Y fZW X[def UW`fdS^[lWV abWdSf[a`e _S`SYW_W`f UW`fdW Xad

H`fSd[a AkVdame V[efd[Tgf[a`e ekefW_ bdah[`UW i[VW(

KfSdf[`Y [` ,***& Fd( ;gd_S` iSe =[dWUfad aX <adbadSfW =WhW^ab_W`f& i[fZ e[Y`[X[US`f

dWeba`e[T[^[f[We Xad fZW SUcg[e[f[a` aX _adW fZS` 2* E=<e Tk AHGB( B` fZ[e da^W& a` hSd[age

aUUSe[a`e& Fd( ;gd_S` ZSV dWeba`e[T[^[fk fa g`VWdfS]W S VgW V[^[YW`UW'fkbW SeeWee_W`f

aX fZW hSd[age ekefW_e g`VWd Ua`e[VWdSf[a` Xad SUcg[e[f[a` fa SeeWee fZW[d efSfW aX dWbS[d&

efSfW aX Ua`YdgW`Uk dW^Sf[hW fa AHGBme Wj[ef[`Y ekefW_e& S`V fZW hS^gW fZSf eZag^V TW

b^SUWV a` fZW SeeWfe(

K[`UW ^WSh[`Y AHGB& Fd( ;gd_S` ZSe iad]WV i[fZ ValW`e aX gf[^[f[We SUdaee fZW bdah[`UW

g`VWdfS][`Y S`S^keWe aX ekefW_ SVWcgSU[We S`V ^aee _[f[YSf[a`& egbbadf Xad dWYg^Sfadk

dSfWe egT_[ee[a`e& <=F bdaYdS_ [_b^W_W`fSf[a` S`V Ugefa_Wd [_bSUf SeeWee_W`fe aX
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Ua``WUf[a`e fa V[efd[Tgf[a` SeeWfe dWcg[dWV Xad bdabaeWV `Wi YW`WdSf[`Y XSU[^[f[We(

B` eg__Sdk& Fd( ;gd_S` ZSe eWhWdS^ VWUSVWe aX WjbWd[W`UW S`V [`VWWV TWUS_W a`W aX

AHGBme _aef eW`[ad W`Y[`WWde i[fZ dWeba`e[T[^[fk Xad dWh[Wi[`Y& S`S^kl[`Y S`V Ua`e[VWd[`Y

hSd[age V[efd[Tgf[a` W^WUfd[US^ ekefW_ Ua`X[YgdSf[a`e S`V fZW WUa`a_[Ue& dW^[ST[^[fk S`V

afZWd XSUfade SeeaU[SfWV i[fZ WjbS`e[a` S`V egefS[`_W`f bda\WUfe(

=EPQG PH

?OFGRTCLKOI

;gd_S` >`WdYk iSe dWfS[`WV Tk 9[dV # ;Wd^[e EEI fa g`VWdfS]W S` [`VWbW`VW`f

SeeWee_W`f aX X[hW ISdfe aX fZW KWdh[UW 9dWS 9_W`V_W`f 9bb^[USf[a` _SVW Tk Aad[la`

Mf[^[f[We( ?ad fZW bgdbaeWe aX fZ[e SeeWee_W`f& ;gd_S` >`WdYk [`fWdh[WiWV W_b^akWWe Sf

Aad[la` Mf[^[f[We& SeeWeeWV [`Xad_Sf[a` Y^WS`WV Xda_ bgT^[U S`V [`fWd`S^ eagdUWe& S`V

SffW`VWV S e[fW h[e[f i[fZ Aad[la` Mf[^[f[We a` GahW_TWd /& ,*+,( LZW eUabW aX fZ[e

SeeWee_W`f iSe fa4

" JWh[Wi Aad[la` Mf[^[f[Wem K99 9bb^[USf[a` S`V dW^WhS`f SeeaU[SfWV UaddWeba`VW`UW S`V

VaUg_W`fe X[^WV i[fZ fZW H`fSd[a >`WdYk ;aSdV5

" Idah[VW S` ab[`[a` i[fZ egbbadf[`Y S`S^keWe a` fZW TWef iSk fa eWdhW Wj[ef[`Y S`V

`Wi ^aSVe [` fZW [VW`f[X[WV ^aUSf[a`e& Y[hW` fZW[d bdaj[_[fk fa fia baee[T^W eWdh[UW

bdah[VWde AHGB S`V Aad[la` Mf[^[f[We5

" >jS_[`W fZW WUa`a_[U WXX[U[W`Uk aX fZW fia baee[T^W eWdh[UW bdah[VWde bdah[V[`Y

eWdh[UW5 S`V

" JW`VWd S Ua_b^WfW S`S^ke[e aX S^^ XSUfade Ua`e[VWdWV& [`U^gV[`Y fZaeW dS[eWV [` H>; JI'

,**-'**.. =WU[e[a` i[fZ JWSea`e aX fZW ;aSdV& VSfWV ?WTdgSdk ,1& ,**. dW4

9_W`V_W`fe fa E=< E[UW`eWV KWdh[UW 9dWSe

0KSEMCKNGRS LZ[e dWbadf S`V fZW Ua`U^ge[a`e ZWdW[` dWX^WUf fZW dWSea`ST^W Sbb^[USf[a` aX dWUaY`[lWV

W`Y[`WWd[`Y bd[`U[b^We S`V bdSUf[UWe [` fZW Idah[`UW aX H`fSd[a fS][`Y [`fa SUUag`f fZW

bgdbaeW Xad iZ[UZ [f iSe bdWbSdWV(

LZ[e dWbadf _Sk a`^k TW dW^[WV a` Xad fZW bgdbaeW Xad iZ[UZ [f iSe bdWbSdWV WjUWbf i[fZ

fZW bd[ad id[ffW` SgfZad[lSf[a` aX ;gd_S` >`WdYk <a`eg^fS`fe @dagb B`U(

LZ[e dWbadf S`V [fe egbbadf[`Y S`S^keWe SdW TSeWV a` VaUg_W`fSf[a` ShS[^ST^W [` fZW

bgT^[U Va_S[` $[`U^gV[`Y _SfWd[S^e X[^WV [` fZW Aad[la` Mf[^[f[We K99 9bb^[USf[a`%& fWUZ`[US^

egbbadf[`Y [`Xad_Sf[a` aTfS[`WV Xda_ Aad[la` Mf[^[f[We efSXX& S e[fW h[e[f& S`V [`fWdh[Wie

i[fZ Aad[la` Mf[^[f[Wem efSXX _W_TWde( Bf eZag^V TW `afWV fZSf ;gd_S` >`WdYk <a`eg^fS`fe

@dagb B`U( V[V `af [`VWbW`VW`f^k hWd[Xk S`k aX egUZ VaUg_W`fSf[a`& _SfWd[S^e& ad

[`Xad_Sf[a`(

;gd_S` >`WdYk eZS^^ ZShW `a ^[ST[^[fk Sd[e[`Y Xda_ fZ[e dWbadf WjUWbf fa fZW bSdfk fa iZa_

fZ[e dWbadf [e SVVdWeeWV( ;gd_S` >`WdYkme ^[ST[^[fk [e ^[_[fWV fa VS_SYWe fZSf Sd[eW V[dWUf^k

agf aX fZW Ydaee `WY^[YW`UW ad fZW i[^^Xg^ _[eUa`VgUf aX ;gd_S` >`WdYk(

M`VWd `a U[dUg_efS`UWe iZSfeaWhWd i[^^ ;gd_S` >`WdYk TW ^[ST^W Xad S`k [`V[dWUf&

[`U[VW`fS^& ebWUg^Sf[hW& dW_afW& ad Ua`eWcgW`f[S^ VS_SYWe& ad Xad ^aee aX bdaX[f ad
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dWhW`gWe& Tge[`Wee [`fWddgbf[a` ^aeeWe& ^aee aX Ua`fdSUf& ad ^aee aX YaaVi[^^& ebWU[S^

VS_SYWe& bg`[f[hW ad WjW_b^Sdk VS_SYWe& iZWfZWd S`k aX fZW eS[V ^[ST[^[fk& ^aee ad

VS_SYWe Sd[eWe [` Ua`fdSUf& fadf& ad afZWdi[eW& WhW` [X ;gd_S` >`WdYk ZSe TWW` SVh[eWV aX

fZW baee[T[^[fk aX egUZ VS_SYWe [` SVhS`UW( B` S`k WhW`f ;gd_S` >`WdYk fafS^ ^[ST[^[fk

Sd[e[`Y agf aX fZ[e dWbadf eZS^^ `af WjUWWV fZW S_ag`f bS[V fa ;gd_S` >`WdYk(

2CETPRS

/POSKFGRGF

LZ[e dWbadf ZSe TWW` adYS`[lWV [`fa fZW Xa^^ai[`Y egTZWSV[`Ye iZ[UZ dWbdWeW`f fZW _S\ad

XSUfade Ua`e[VWdWV4

" =[efd[Tgf[a` KkefW_e <a`X[YgdSf[a` S`V =WhW^ab_W`f

" B`XdSefdgUfgdW

" >Ua`a_[U >XX[U[W`Uk

" <gefa_Wd B_bSUf

" KWdh[UW JW^[ST[^[fk

" HfZWd <a`fd[Tgf[`Y ?SUfade

=--

6PECTKPOS

KbWU[X[U ^aUSf[a`e Ua`e[VWdWV g`VWd fZ[e SeeWee_W`f iWdW Se ebWU[X[WV [` fZW Aad[la`

Mf[^[f[We KWdh[UW 9dWS 9_W`V_W`f 9bb^[USf[a` >;',*+,'**.1& [VW`f[X[WV Se ISdfe B fZdagYZ

N( JWUW`f g`Ua`fWefWV SVV[f[a`e fa Aad[la` Mf[^[f[We eWdh[UW SdWS& ]`ai` Se Kg__[f ISd]

IZSeWe +'0& S`V fia Ua__WdU[S^ VWhW^ab_W`fe a` fZW eagfZ e[VW aX Jk_S^ JaSV >Sef

iWdW S^ea Ua`e[VWdWV [` Ua`\g`Uf[a` i[fZ V[efd[Tgf[a` ekefW_ XSU[^[f[We egbb^k[`Y Ugefa_Wd

^aSVe [` fZWeW SdWSe(

9bbdaj[_SfW Tag`VSd[We Xad fZW STahW SdW fZW b^S`e iZ[UZ iWdW [`U^gVWV [` Aad[la`

Mf[^[f[We K99 9bb^[USf[a` X[^[`Ye( KbWU[X[U dWXWdW`UWe fa V[efd[Tgf[a` ekefW_ XSU[^[f[We

agfe[VW fZWeW Tag`VSd[We iWdW _SVW& Se `WUWeeSdk(

3KSTPRKECM

0GVGMPQNGOT

LZWdW ZShW TWW` S eWd[We aX K99 9bb^[USf[a`e Tk Aad[la` Mf[^[f[We S`V [fe bdWVWUWeead i[fZ

dWebWUf fa fZW ^S`Ve YW`WdS^^k VWeUd[TWV Se Kg__[f ISd]( LZWeW [`U^gVW 0 WSd^[Wd bZSeWe aX

fZW Kg__[f ISd] VWhW^ab_W`f S`V , Ua__WdU[S^ VWhW^ab_W`fe a` fZW eagfZ e[VW aX Jk_S^

JaSV >Sef& \gef iWef aX KiSklW JaSV( LZWeW Ua__WdU[S^ VWhW^ab_W`fe Ua`e[ef aX S

K_Sdf<W`fdWe Ua__WdU[S^ b^SlS S`V S`afZWd Ua__WdU[S^ VWhW^ab_W`f VWeUd[TWV Se fZW

;daa]e aX Jk_S^),*( LZW =WU[e[a`e aX fZW H>; i[fZ dWebWUf fa WSUZ aX fZW K99 9bb^[USf[a`e

[`V[USfW fZSf AHGB W[fZWd Ua`eW`fWV fa ad V[V `af abbaeW WSUZ aX fZWeW 2 9bb^[USf[a`e(

LZW a`^k ekefW_ WjbS`e[a` iad] aX dW^WhS`UW g`VWdfS]W` Tk AHGB SdW AHGBme WXXadfe _SVW

[` fZW eg__Wd aX ,*+, [`[f[Sf[`Y iad] a` S `Wi ,1(0 )+0]N egbb^k ^[`W Ua__W`U[`Y Sf fZW

F- S`V F. XWWVWde fdSU][`Y WSef S^a`Y Jk_S^ JaSV >Sef a` fZW eagfZ e[VW(

;k Ua_bSd[ea`& Aad[la` Mf[^[f[We ZSe Ua`f[`gWV i[fZ [fe WjbS`e[a` [`fa fZW Kg__[f ISd]

^S`Ve eagfZ aX Jk_S^ JaSV >Sef [` SUUadVS`UW i[fZ WSUZ aX fZW 2 WSd^[Wd K99 9bb^[USf[a`e(

Bf iag^V SbbWSd fZSf fZW V[efd[Tgf[a` ekefW_ ZSe TWW` b^S``WV S`V Ua`efdgUfWV S`f[U[bSf[`Y

XgdfZWd dWe[VW`f[S^ VWhW^ab_W`f( LZW TS^S`UW aX Kg__[f ISd] SdW ^S`Ve iZ[UZ ZShW TWW`

bd[_Sd[^k la`WV Se dWe[VW`f[S^ Tk fZW <[fk aX AS_[^fa`& i[fZ fZW WjUWbf[a` aX UWdfS[` bSdUW^e

VWe[Y`SfWV Xad eUZaa^e S`V SVV[f[a`S^ Ua__WdU[S^ Tge[`WeeWe(
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LZW V[efd[Tgf[a` ekefW_ egbb^k[`Y fZW SdWSe g`VWd dWh[Wi S`V SV\SUW`f bdW'Wj[ef[`Y

Ugefa_Wd ^aSVe [e W`WdY[lWV fZdagYZ fZW GWTa JaSV LdS`e_[ee[a` KfSf[a` $nGWTa LKo% Sf

,1(0)+0]N eZai` [` ?[YgdWe + S`V ,( I^S`e SdW UgddW`f^k [` b^SUW fa [`UdWSeW USbSU[fk Sf

GWTa LK i[fZ S` [`fW`VWV [`'eWdh[UW VSfW aX HUfaTWd -+& ,*+-(

5LJVSH '0 4YRSHTT 5HHGHST ;) DPG ;* USDFMLPJ HDTU QVU QI <HEQ A@

DPG UXQ FLSFVLUT QI (-$,%',MC USDFMLPJ TQVUK

5LJVSH (0 <HEQ ASDPTOLTTLQP @UDULQP$ @LY FLSFVLUT DU (-$,%',MC
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Distribution Systems Configuration, continued

&*#)L@

/KREUKTS !

0KELGOSPO

<PCF

0KSTRKDUTKPO

=TCTKPO

9 fafS^ aX 0 U[dUg[fe WYdWee Xda_ GWTa LK5 . SdW dagfWV eagfZ fa egbb^k AHGB XSU[^[f[We

[`U^gV[`Y fZW =[U]W`ea` JaSV =[efd[Tgf[a` KfSf[a` $n=[U]W`ea` =Ko% iZ[UZ fdS`eXad_e

,1(0)+0 ]N fa 2(-,).(2]N dgdS^ V[efd[Tgf[a` ha^fSYW eZai` [` ?[YgdWe - S`V .(

5LJVSH )0 5QVS FLSFVLUT USDFMLPJ TQVUK

5LJVSH *0 3LFMHPTQP 3@

$
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Distribution System Configuration, continued

=UQQMX TP

3PRKYPO

?TKMKTKGSZ

1WQRGSS

2GGFGRS

Lia WjbdWee ,1(0)+0]N U[dUg[fe fdSU] WSef S`V fZW` `adfZ agf aX GWTa LK( LZWeW U[dUg[fe SdW

ai`WV Tk AHGB gb fa fZW VW_SdUSf[a` ba[`f aX egbb^k fa Aad[la` Mf[^[f[We& Sbbdaj[_SfW^k -

]_ Xda_ GWTa LK eZai` [` ?[YgdWe / S`V 0(

5LJVSH +0 4YRSHTT FLSFVLU LPGLFDUHG LP ENDFM$ AKH HYRSHTT FLSFVLUT FQPULPVH HDTUXDSG ISQO UKH <42= A@

DNQPJ UKH 7=<8 USDPTOLTTLQP FQSSLGQS VPULN UKHZ OHHU 6NQWHS ?QDG$ 1T UKH IHHGHST UVSP PQSUK DNQPJ

6NQWHS ?QDG# UKHZ HPUHS 7QSL[QP BULNLULHT\ THSWLFH DSHD$ AKH RQLPU QI GHODSFDULQP EHUXHHP 7=<8 DPG

7QSL[QP BULNLULHT LP SHTRHFU QI UKHTH IHHGHST LT NQFDUHG DRRSQYLODUHNZ DU UKH UQR SLJKU FQSPHS QI UKH

DEQWH ILJVSH$
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=UQQMX TP

3PRKYPO ?TKMKTKGSZ

1WQRGSS 2GGFGRS"

EPOTKOUGF

5LJVSH ,0 3HODSFDULQP RQLPU$ >SLODSZ OHUHSLPJ

LZWeW U[dUg[fe SdW egT'fdS`e_[ee[a` $KL% XWWVWde iZ[UZ ZShW WjU^ge[hW^k eWdhWV Aad[la`

Mf[^[f[We S`V [fe bdWVWUWeeade( ;k AHGBme VWX[`[f[a`& fZWeW U[dUg[fe SdW U^See[X[WV Se WjbdWee

XWWVWde TWUSgeW fZWk eWdhW a`^k a`W E=<& iZ[UZ& [` fZ[e USeW& [e Aad[la` Mf[^[f[We( ;Wka`V

fZW VW_SdUSf[a` ba[`f& S^^ ,1(0)+0]N SeeWfe S`V [`XdSefdgUfgdW TW^a`Y fa Aad[la`

Mf[^[f[We& iZ[UZ bdah[VWe eWdh[UW fa S^^ ,1(0)+0]N egbb^[WV Ugefa_Wde [` fZW SdWS SeeWeeWV

S`V Se `afWV [` fZW I^S`e X[^WV Se bSdf aX Aad[la` Mf[^[f[Wem K99 9bb^[USf[a`(

3PRKYPO

?TKMKTKGSZ

/POOGETKPO

-EEGSS TP

/USTPNGR

6PCFS

Aad[la` Mf[^[f[Wem ,1(0)+0]N `Wfiad] [e WjfW`e[hW [` fZW SdWS SeeWeeWV S`V bdah[VWe

Ua``WUf[a` SUUWee fa fZaeW Ugefa_Wde iZa iWdW fZW egT\WUf aX bd[ad Aad[la` Mf[^[f[Wem

K99 9bb^[USf[a`e S`V fZW bdaebWUf[hW Ugefa_Wde [` ISdfe B fa N aX fZW UgddW`f Aad[la`

Mf[^[f[We 9bb^[USf[a`(
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3984

+#'&L@

/KREUKT

LdSU][`Y eagfZ agf aX GWTa LK& fZW dW_S[`[`Y Xagd ,1(0)+0]N U[dUg[fe Ua`f[`gW [`fa fZW

AHGB dgdS^ V[efd[Tgf[a` `Wfiad]& a`W aX iZ[UZ egbb^[We =[U]W`ea` =K iZWdW ,1(0)+0]N [e

efWbbWV Vai` fa 2(-,).(2]N Se eZai` a` ?[YgdW 1(

?[YgdW 14=[U]W`ea` =K S`V ,1(0)+0]N egbb^k U[dUg[f

0KELGOSPO

<PCF

0KSTRKDUTKPO

=TCTKPO COF

+#'&$(#+ L@

SUQQMX

?WWVWde fZSf WYdWee Xda_ =[U]W`ea` =K $?[YgdW 2% bdah[VW egbb^k fa AHGBme 2(-,).(2]N

V[efd[Tgf[a` `Wfiad] i[fZ[` [fe YWaYdSbZ[US^^k WefST^[eZWV Tag`VSd[We& eagfZ aX Aad[la`

Mf[^[f[Wem UgddW`f YWaYdSbZ[US^ eWdh[UW SdWS( <gefa_Wde SdW fkb[US^^k eWdhWV Tk S dgdS^

2(-,).(2]N eWdh[UW Se eZai` [` ?[YgdWe 3 S`V +*(

5LJVSH .0 3LFMHPTQP 3@ @LPJNH 9LPH 3LDJSDO ?HRSHTHPUDULQP
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0KELGOSPO

<PCF

0KSTRKDUTKPO

=TCTKPO COF

+#'&$(#+ L@

SUQQMX"

EPOTKOUGF

5LJVSH /0 ?VSDN .$)(%*$. MC GLTUSLEVULQP TZTUHO

5LJVSH '&0 .$)(%*$.MC IHHGHS DNQPJ 3LFMHPTQP ?QDG
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Distribution System Configuration, continued

3984 +#'&L@

/KREUKT"

EPOTKOUGF

?da_ fZW =[U]W`ea` =K S e[`Y^W 2(-,).(2]N AHGB XWWVWd Ua`f[`gWe WSef a` =[U]W`ea`

JaSV Xad Sbbdaj[_SfW^k a`W ][^a_WfdW eZai` Se ?[YgdW ++(

?[YgdW ++4 +(0]_ p Ua`f[`gWe WSef S^a`Y =[U]W`ea` JaSV

HhWd fZ[e V[efS`UW& AHGB bdah[VWe eWdh[UW fa Ugefa_Wde UgddW`f^k i[fZ[` AHGBme eWdh[UW

SdWS( Bf fZW` Ua`f[`gWe WSef fZdagYZ fZW AHGB Z[YZ ha^fSYW fdS`e_[ee[a` ^[`W d[YZf'aX'

iSk g`f[^ [f [`fWdeWUfe A[YZiSk /0 eZai` Se ?[YgdWe +,& +-& +.& S`V +/(

?[YgdW +,4 AHGBme Ugefa_Wde S^a`Y =[U]W`ea` JaSV

g����[  SQRSNRRNSX
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3984

+#'&L@

/KREUKT"

EPOTKOUGF

?[YgdW +-4 JgdS^ V[efd[Tgf[a` Xa^^ai[`Y fdS`e_[ee[a` ^[`W d[YZf aX iSk

?[YgdW +.4 2(-,).(2]N XWWVWd Ua_[`Y Xda_ fZW iWef fa A[YZiSk Ga( /0
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?[YgdW +/4 2(-,).(2]N XWWVWd dWSUZWe A[YZiSk Ga( /0
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3984

+#'&L@

/KREUKT"

EPOTKOUGF

9f Fg`[U[bS^ SVVdWee +-+. A[YZiSk /0& fZW 2(-,).(2]N Ua`f[`gWe `adfZ fa Jk_S^ JaSV

>Sef Se eZai` [` ?[YgdW +0(

?[YgdW +04 2(-,]N ^[`W S^a`Y A[YZiSk Ga( /0 TWfiWW` _g`[U[bS^ SVVdWee +-+.& A[YZiSk

/0 S`V Jk_S^ JaSV >Sef
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3984

+#'&L@

/KREUKT"

EPOTKOUGF

?[YgdW +14 KZai[`Y <gefa_Wde fZSf Wj[ef S^a`Y fZW Sbbdaj[_SfW -(+ ]_ efdWfUZ TWfiWW`

+-+. A[YZiSk /0 S`V Jk_S^ JaSV >Sef(

LZW V[efS`UW Xda_ fZW fdS`e_[ee[a` ^[`W d[YZf'aX'iSk `adfZ fa Jk_S^ JaSV >Sef [e

Sbbdaj[_SfW^k -(+ ][^a_WfWde( HhWd fZ[e V[efS`UW& AHGB eWdhWe Sbbdaj[_SfW^k -*

Ugefa_Wde& Se eZai` [` ?[YgdW +1(
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3984 +#'&L@

/KREUKT"

EPOTKOUGF

LZW U[dUg[f fZW` Ua`f[`gWe iWef a` fZW eagfZ e[VW aX Jk_S^ JaSV bSef Kg__[f ISd]

IZSeW 1 bSdS^^W^[`Y Aad[la` Mf[^[f[Wem ,1(0)+0]N V[efd[Tgf[a` ekefW_ ^aUSfWV a` fZW

`adfZ e[VW aX Jk_S^ JaSV& Se eZai` [` ?[YgdW +2(

5LJVSH '.0 7=<8\T .$)(MC NLPH QP UKH TQVUK TLGH !NHIU" QI ?ZODN ?QDG RDSDNNHNLPJ 7QSL[QP BULNLULHT\

(-$,%',MC NLPH DNQPJ UKH PQSUK TLGH !SLJKU"$

LZWdW SdW `a afZWd 2(-,).(2]N eagdUWe [` fZW h[U[`[fk(
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3984 =TGQ

?Q

[<CDDKT\

AHGB VaWe `af UgddW`f^k egbb^k Ugefa_Wde [` fZW SeeWee_W`f SdWS Sf S`k ha^fSYW afZWd

fZS` 2(-,).(2]N( LZW WjUWbf[a` [e fZW geW aX S e[`Y^W bZSeW efWb gb ndSTT[fo fa fdS`eXad_

.(2]N fa +0]N(

LZ[e ndSTT[fo fdS`eXad_Wd [e Ua``WUfWV \gef WSef aX ?^WfUZWd JaSV a` fZW eagfZ e[VW aX

Jk_S^ JaSV >Sef& iZ[UZ efWbe gb fZW ha^fSYW Xda_ .(2]N fa +0]N( LZ[e fW_badSdk XSU[^[fk

[e Seeg_WV fa bdah[VW egbb^k fa fZW eWhWdS^ _aVW^ Za_We Xad fZW IZSeW 1 egTV[h[e[a`

iZ[UZ SdW Tg[^f a` fZW WSef e[VW aX ?^WfUZWd JaSV [__WV[SfW^k SV\SUW`f fa Aad[la`

Mf[^[f[Wem UgddW`f eWdh[UW SdWS( LZW ndSTT[fo fdS`eXad_Wd $?[YgdW +3% S^ea SbbWSde fa XWWV

S^^ ^WYSUk Ugefa_Wde iWef aX Kg__[f ISd] IZSeW 1& Se fZWeW Ugefa_Wde SdW `ai egbb^[WV

Xda_ +0]N fdS`eXad_Wde(

5LJVSH '/0 *$.MC UQ ',MC ]?DEELU^ NQFDUHG HDTU QI 5NHUFKHS ?QDG QP UKH TQVUK TLGH QI ?ZODN ?QDG

4DTU$
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3984

QRPQPSGF

&*#)$%)L@

EKREUKT

=gd[`Y fZW eg__Wd aX ,*+,& AHGB TWYS` Ua`efdgUf[a` aX eWhWdS^ ebS`e aX iaaV ba^W

U[dUg[f XdS_WV Xad ,1(0)+0]N egbb^k& bSdf aX iZ[UZ iSe aTeWdhWV fa TW gf[^[l[`Y fZW

Wj[ef[`Y -/'Xaaf <^See / ba^We+ a` fZW eagfZ e[VW aX Jk_S^ JaSV Se eZai` [` ?[YgdWe ,* S`V

?[YgdW ,+( Ka_W aX fZWeW ba^We Wj[ef i[fZ[` Aad[la` Mf[^[f[Wem UgddW`f eWdh[UW SdWS(

?[YgdW ,*4 AHGBme bdW'Wj[ef[`Y -/'Xaaf U^See / ba^W i[fZ `Wi^k Ua`efdgUfWV ,1(0)+0 ]N

UdaeeSd_ XdS_[`Y a` eagfZ e[VW aX Jk_S^ JaSV >Sef(

1 -/'Xaaf <^See / ba^We Va `af `ad_S^^k _WWf _aef UgddW`f ,1(0)+0]N ba^W efS`VSdVe.
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&*#)$%)L@

EKREUKT"

EPOTKOUGF

?[YgdW ,+4 AHGB ba^W i[fZ ,1(0]N a` fZW eagfZ e[VW aX Jk_S^ JaSV >Sef(

La VSfW& fZWeW ,1(0)+0]N AHGB SeeWfe dW_S[` V[eUa``WUfWV Xda_ S bWd_S`W`f ,1(0)+0]N

ba[`f aX egbb^k Xda_ GWTa LK& iZ[UZ SdW fZW WjbdWee XWWVWde $F- # F.% fa Aad[la`

Mf[^[f[We(
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0KSTRKDUTKPO =XSTGNS /POHKIURCTKPO" EPOTKOUGF

=UNNCRX PH

0KSTRKDUTKPO

=XSTGN

/POHKIURCTKPO

HhWdS^^& ;gd_S` >`WdYk X[`Ve fZSf& aX fZW fia eWbSdSfW egbb^k ha^fSYW ^WhW^e& fZW

Aad[la` Mf[^[f[Wem ,1(0)+0 ]N egbb^k Ua`X[YgdSf[a` dWbdWeW`fe fZW _aef WjfW`e[hW [` fZW

SeeWeeWV SdWS(

Ga XgdfZWd VWhW^ab_W`f ad WjfW`e[a` aX fZW AHGB 2(-,).(2 ]N ekefW_ [e SbbSdW`f( B`

S^^ USeWe& WjfW`e[a` aX fZW ,1(0)+0 ]N egbb^k fa `Wi S`V XgfgdW bafW`f[S^ Ugefa_Wd

^aSVe iag^V SbbWSd fa TW bdWXWddWV ahWd XgdfZWd VWhW^ab_W`f aX 2(-,).(2 ]N egbb^k(

LZ[e [e Wh[VW`UWV Tk fZW gf[^[lSf[a` aX fZW efWb gb .(2 ]N fa +0 ]N ndSTT[fo( LZWeW fkbWe

aX XSU[^[f[We SdW YW`WdS^^k fW_badSdk& S`V dW_S[` [` eWdh[UW g`f[^ bWd_S`W`f egbb^k Sf

fZW Z[YZWd ha^fSYW ^WhW^ US` TW WefST^[eZWV(

Aad[la` Mf[^[f[We SVh[eWe fZSf TWUSgeW fZW Tge Sf fZW GWTa LK [e Sf ad `WSd USbSU[fk&

bSdf[Ug^Sd^k Sf bWS] bWd[aVe& [f ZSe Ua`UWd` STagf [fe +*'VSk ELJ eZag^V AHGB Ua``WUf

fa fZW F- XWWVWd( 9e fZW [`'eWdh[UW VSfW Xad fZW GWTa LK gbYdSVWe SdW eUZWVg^WV Xad

^SfW ,*+-& S`V i[fZ fZW iad] bdaUWWV[`Y dSb[V^k a` Kg__[f ISd] IZSeW 1& AHGBme

Ua``WUf[a` fa fZW F- i[^^ Y[hW d[eW fa +*'VSk ELJ [eegWe Sf bWS] bWd[aVe [` ,*+-( O[fZ

S Z[YZ bdaTST[^[fk aX WjUWWV[`Y USbSU[fk& AHGB iag^V ^[]W^k Ua`fSUf Aad[la` Mf[^[f[We

dWcgWef[`Y fZSf Aad[la` Mf[^[f[We dWVgUW [fe ^aSV a` fZW F-)F. XWWVWde Tk fdS`eXWdd[`Y

[f& fZdagYZ `ad_S^ abW` ba[`f _S`[bg^Sf[a` aX fZW[d UgddW`f egbb^k Ua`X[YgdSf[a`& fa

afZWd SdWSe aX Aad[la` Mf[^[f[Wem ekefW_( 9^fZagYZ fZ[e eWcgW`UW aX WhW`fe iag^V

fdS`eb[dW dWYSdV^Wee aX abWdSf[a`S^ Ua`fda^ [` fZW egbb^k SdWS& fZW abWdSf[a`S^ X^Wj[T[^[fk

aX Aad[la` Mf[^[f[We iag^V TW Ua_bda_[eWV& g``WUWeeSd[^k Ua_b^[USf[`Y fZW

UaadV[`Sf[a` aX egUZ WhW`fe TWfiWW` fZW fia bSdf[We& S`V bafW`f[S^^k [_bSUf[`Y egbb^k

Ua`V[f[a`e fa Aad[la` Mf[^[f[Wem Ugefa_Wde agfe[VW fZW SdWS g`VWd Ua`e[VWdSf[a`( LZ[e [e

^Wee VWe[dST^W fZS` S^^ai[`Y a`W gf[^[fk fa abWdSf[a`S^^k _S`SYW fZW V[efd[Tgf[a` ekefW_

Ua_bdWZW`e[hW^k S`V SV\gef Ua`X[YgdSf[a`e fa _WWf bWS] ^aSV VW_S`V ge[`Y [fe

[`ZWdW`f ekefW_ X^Wj[T[^[fk(

Bf [e S^ea _k g`VWdefS`V[`Y fZSf fZW GWTa LK gbYdSVW i[^^ `WUWee[fSfW fZSf fZW F-

XWWVWd TW fS]W` aXX^[`W Xad STagf a`W iWW] fa bdaUWWV i[fZ fZW gbYdSVWe( OZWdWSe S

eZadf fWd_ ^aSV fdS`eXWd fa SV\SUW`f bSdfe aX [fe ,1(0)+0 ]N egbb^k SdW baee[T^W Xad

Aad[la` Mf[^[f[We& fZWdW [e `a SbbSdW`f dWb^SUW_W`f aX egbb^k& Xda_ AHGBme UgddW`f

Ua`X[YgdSf[a`& fa fZaeW `Wi S`V ^WYSUk Ugefa_Wde iZ[UZ i[^^ TW SffSUZWV fa fZW `Wi

U[dUg[f iZ[UZ AHGB [e bdabae[`Y S^a`Y fZW eagfZ e[VW aX Jk_S^ JaSV >Sef Xda_ fZW

F-)F. XWWVWde(

A[efad[US^^k& bdaYdWee[a` aX fZW ,1(0)+0 ]N ekefW_ Ua`X[YgdSf[a` ZSe dWeg^fWV Xda_

WjfW`e[hW VWhW^ab_W`f aX fZWeW XSU[^[f[We Tk Aad[la` Mf[^[f[We( M`f[^ dWUW`f^k& `a `Wi

WjfW`e[a` ad XgdfZWd VWhW^ab_W`f aX AHGBme 2(-,).(2 ]N ZSe fS]W` b^SUW e[`UW egbb^k

iSe WefST^[eZWV fa ^WYSUk Ugefa_Wd ^aSVe& _S`k UgddW`f^k i[fZ[` Aad[la` Mf[^[f[Wem

eWdh[UW SdWS( AHGB ZSe a`^k dWUW`f^k TWYg` VWhW^ab_W`f aX iZSf iag^V SbbWSd fa TW

[fe ai` S^fWd`SfW ,1(0)+0 ]N egbb^k Ua`X[YgdSf[a`( @[hW` fZW bdaj[_[fk aX Aad[la`

Mf[^[f[Wem _gUZ _adW WjfW`e[hW ,1(0)+0]N ekefW_& S dSf[a`S^W Xad fZ[e iad] Xda_ S

V[efd[Tgf[a` ekefW_ Ua`X[YgdSf[a` bWdebWUf[hW [e `af SbbSdW`f(
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Infrastructure Comparative Analysis

4OHRCSTRUETURG,

3984 !

3PRKYPO

?TKMKTKGS

LZW Xa^^ai[`Y fST^W bdah[VWe S Ua_bSd[ea` aX fZW SVhS`fSYWe S`V V[eSVhS`fSYWe

TWfiWW` AHGBme S`V Aad[la` Mf[^[f[Wem Wj[ef[`Y [`XdSefdgUfgdWe(

3984 4OHRCSTRUETURG 3PRKYPO ?TKMKTKGS 4OHRCSTRUETURG

" Id[_Sd[^k S` 2(-,).(2]N egbb^k fa S ^WYSUk ^ai

Ugefa_Wd VW`e[fk dgdS^ SdWS Tk VWe[Y`& [`efS^^WV

iW^^ TWXadW fZW Kg__[f ISd] VWhW^ab_W`f S`V

afZWd `WSdTk dWUW`f egTV[h[e[a` VWhW^ab_W`fe(

" AHGB ZSe `a UgddW`f USbST[^[fk Xad 2(-,).(2]N

^aab XWWVe ^[_[f[`Y abWdSf[a`S^ X^Wj[T[^[fk [`

dWeba`eW fa W_WdYW`Uk S`V)ad XSg^f Ua`V[f[a`e(

" @[hW` fZW bdaj[_[fk S`V WjfW`f aX Aad[la`

Mf[^[f[Wem ,1(0)+0]N egbb^k& Ua`efdgUf[`Y

SVV[f[a`S^ 2(-,).(2]N egbb^k fa Ua``WUf `Wi

Ugefa_Wd ^aSVe [` fZW SdWS iag^V TW dWVg`VS`f

S`V iag^V bda_afW _adW W_TWVVWV egbb^k

ha^fSYW nbaU]Wf[`Yo(

" AHGB UgddW`f^k eWdhWe Sbbdaj[_SfW^k +/ ^WYSUk

dWe[VW`f[S^ S`V Ua__WdU[S^ Ugefa_Wde [` fZW

SdWSe g`VWd Ua`e[VWdSf[a`( 9e ,1(0)+0 ]N

egbb^k [e dWSV[^k ShS[^ST^W& Ua`f[`g[`Y fa eWdhW

fZWeW Ugefa_Wde Sf 2(-,).(2 ]N iag^V dg`

Uag`fWd fa fZW Ua`X[YgdSf[a` VWe[Y` S`V

abWdSf[a`S^ TW`WX[fe aX S Za_aYW`Wage ha^fSYW

egbb^k(

" K[`UW S^^ AHGB ^aSV [e UgddW`f^k egbb^[WV

[`V[dWUf^k Xda_ GWTa LK& fZdagYZ =[U]W`ea` =K&

SVV[f[a`S^ ^aSV a` W[fZWd ,1(0)+0]N ad

2(-,).(2]N egbb^k ekefW_ i[^^ XSUW e[_[^Sd

USbSU[fk Ua`efdS[`fe $[(W(fZW GWTa LK ELJ%(

" LZW USbST[^[fk aX AHGBme 2(-,).(2 ]N ekefW_ fa

SVV SVV[f[a`S^ ^aSV i[fZagf [`UdWSe[`Y

gbefdWS_ USbSU[fk $aX =[U]W`ea` =K ad dW^WhS`f

egbb^k U[dUg[fe% [e g`]`ai`( LZWdW [e `a ^aSV

fdS`eXWd USbST[^[fk eZag^V AHGB WefST^[eZ

bWd_S`W`f egbb^k Sf ,1(0)+0 ]N( EaSV fdS`eXWd

USbST[^[fk fa `W[YZTad[`Y AHGB 2(-,).(2 ]N

" Aad[la` Mf[^[f[Wem ,1(0)+0]N XWWVWde SdW& [` S^^

USeWe& V[dWUf^k SV\SUW`f fa dWcg[dWV ba[`fe aX

egbb^k Xad S^^ bSdfe aX fZW Kg__[f ISd]

VWhW^ab_W`f SdWS(

" LZWeW SeeWfe bdah[VW dWSV[^k SUUWee[T^W

Ua``WUf[a` ba[`fe fa Aad[la` Mf[^[f[Wem

,1(0)+0]N egbb^k Xad h[dfgS^^k S`k bSdf aX fZW

SdWSme Wj[ef[`Y ad b^S``WV Ugefa_Wd ^aSVe(

" ?da_ [`UWbf[a`& Aad[la` Mf[^[f[Wem V[efd[Tgf[a`

`Wfiad] i[fZ[` fZW SdWS SeeWeeWV ZSe TWW`

VWe[Y`WV ea^W^k Xad ,1(0)+0]N egbb^k(

" 9e S dWeg^f& Aad[la` Mf[^[f[Wem egbb^k SXXadVe

e[Y`[X[US`f X^Wj[T[^[fk Xad ^aSV fdS`eXWde fa

SV\SUW`f egbb^k XSU[^[f[We Xad abWdSf[a`S^

S`V)ad W_WdYW`Uk e[fgSf[a`e(

" Ga e[Y`[X[US`f ad [__WV[SfW gbefdWS_ ekefW_

[`XdSefdgUfgdW [_bdahW_W`fe SdW dWcg[dWV [`

adVWd fa Ua``WUf Ugefa_Wd ^aSVe SeeaU[SfWV

i[fZ ISdfe B fa N aX fZW K99(

" LZdagYZ V[eUgee[a`e i[fZ Aad[la` Mf[^[f[Wem

fWUZ`[US^ efSXX& fZWdW SdW `a USbSU[fk

Ua`efdS[`fe a` fZW[d UgddW`f ,1(0)+0 ]N

egbb^k XSU[^[f[We fZSf iag^V bdaZ[T[f

Ua``WUf[`Y SVV[f[a`S^ Ugefa_Wd ^aSV( LZW

_aef dWefd[Uf[`Y W^W_W`f aX egbb^k fa fZW

SdWS [e fZW USbSU[fk aX GWTa LK( B` fZW eZadf

fWd_& g`f[^ USbSU[fk [e [`UdWSeWV Sf GWTa LK&

Aad[la` Mf[^[f[We ZSe fZW X^Wj[T[^[fk& fZdagYZ

Ua``WUf[h[fk i[fZ afZWd bSdfe aX [fe ,1(0)+0

]N V[efd[Tgf[a` ekefW_& fa fdS`eXWd ea_W ^aSV

fa S^^Wh[SfW USbSU[fk [eegWe(
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egbb^k [e g`]`ai`& Tgf [e WjbWUfWV fa TW ^Wee

fZS` Aad[la` Mf[^[f[Wem [` bdabadf[a` fa fZW

dW^Sf[hW ^aSV[`Y ^[_[fe aX ,1(0)+0 ]N S`V

2(-,).(2 ]N egbb^k dWebWUf[hW^k(

A[efad[US^ IWdebWUf[hW

" AHGB V[V `af ZShW S iW^^'VWhW^abWV ,1(0]N

[`XdSefdgUfgdW fa W`ST^W efS`VSdV[lSf[a` iZW`

WSUZ aX fZW bd[ad bZSeWe aX fZW Kg__[f ISd]

VWhW^ab_W`f iSe g`hW[^WV(

" LZW dWcg[dWV ekefW_ [`XdSefdgUfgdW

[_bdahW_W`fe fa Td[`Y STagf fZ[e

efS`VSdV[lSf[a` iag^V TW Ua`e[VWdST^W(

=UNNCRX PH
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HhWdS^^& fZWdW iag^V SbbWSd fa TW `a Ua_bW^^[`Y dWSea`e fa bda_afW Ua`f[`gWV

2(-,).(2 ]N egbb^k fa fZW SdWS SeeWeeWV( ,1(0)+0 ]N egbb^k fa fZW SdWS [e WjfW`e[hW S`V

STg`VS`f [X eagdUWV Xda_ Aad[la` Mf[^[f[We UgddW`f [`XdSefdgUfgdW(

Bf [e S`f[U[bSfWV fZSf Ua`e[VWdST^W gbefdWS_ [`XdSefdgUfgdW [`hWef_W`f iag^V TW

dWcg[dWV Tk AHGB fa WefST^[eZ bWd_S`W`f ,1(0)+0 ]N egbb^k fa fZW SdWS Xda_ fZW[d

UgddW`f XSU[^[f[We( ?da_ S Ua`UWbfgS^ bWdebWUf[hW& Y[hW` `a SbbSdW`f `Wf TW`WX[fe fa fZW

V[efd[Tgf[a` ekefW_ ahWdS^^ S`V fZW bafW`f[S^ Xad baadWd ahWdS^^ ekefW_ bWdXad_S`UW

$W(Y(& ^SU] aX ^aab XWWVe%( Bf [e `af U^WSd Zai AHGB ,1(0)+0 ]N egbb^k Uag^V TW bdWXWddWV

ahWd Aad[la` Mf[^[f[We(

Aad[la` Mf[^[f[We UgddW`f^k bdah[VWe ,1(0)+0]N eWdh[UW fa S` Wj[ef[`Y VW`eW gdTS`

Ugefa_Wd ^aSV( <a`f[`g[`Y fa WjfW`V fZ[e eWdh[UW [`fa fZW TS^S`UW aX fZW Kg__[f ISd]

^S`Ve iag^V TW Ua`e[efW`f i[fZ [fe Wj[ef[`Y fkbWe aX eWdh[UW( ;k Ua_bSd[ea`& AHGB

eWdhWe bdWVa_[`S`f^k dgdS^ Ugefa_Wde S`V fa `ai bdah[VW S eWdh[UW fa S `Wi gdTS`

egTV[h[e[a` iag^V `af TW Ua`e[efW`f i[fZ fZW eWdh[UW AHGB YW`WdS^^k bdah[VWe fa fZW

_S\ad[fk aX [fe Ugefa_Wde eagfZ aX fZW Aad[la` Mf[^[f[Wem eWdh[UW SdWS(
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Economic Efficiency Comparative Analysis
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LZWdW SdW eWhWdS^ XSUfade iZ[UZ eZag^V TW Ua`e[VWdWV Xad fZW bgdbaeWe aX g`VWdfS][`Y S

Ua_bSdSf[hW S`S^ke[e( DWk fa fZW S`S^ke[e [e fZW iad] fZSf [e dWcg[dWV Tk WSUZ aX Aad[la`

Mf[^[f[We S`V AHGB fa bdah[VW eWdh[UW fa fZW hSd[age XgfgdW Ugefa_Wde Ua`fW_b^SfWV Tk

ISdfe B fZdagYZ N aX Aad[la` Mf[^[f[Wem K99 9bb^[USf[a`( LZW aT\WUf[hW g`VWd fZ[e ZWSV[`Y [e

fa VWfWd_[`W iZ[UZ aX fZW fia gf[^[f[We [e ST^W fa bdah[VW eWdh[UW fa WSUZ aX fZW

bWdebWUf[hW Ugefa_Wde [` fZW _aef WUa`a_[US^^k WXX[U[W`f XSeZ[a`(

LZW S`S^ke[e TWY[`e i[fZ S Ua`e[VWdSf[a` aX fZW Sffd[TgfST^W S`V [`UdW_W`fS^ Ua`fd[Tgf[a`

fa Uaefe dW^SfWV fa Wj[ef[`Y V[efd[Tgf[a` ekefW_ Ua`X[YgdSf[a` aX WSUZ aX Aad[la` Mf[^[f[We

S`V AHGB S`V fZW dWcg[dW_W`fe aX WSUZ fa eWdhW WSUZ aX fZW XgfgdW Ugefa_Wde( LZW

Xa^^ai[`Y Ua_bSdSf[hW S`S^ke[e Tk Uaef W^W_W`f Ua_bSdWe fZW iad] fZSf i[^^ TW dWcg[dWV

aX WSUZ gf[^[fk(

/PST 1MGNGOT 3984 3PRKYPO ?TKMKTKGS

MbefdWS_ gbYdSVW Bf [e SbbSdW`f fZSf AHGB _gef

g`VWdfS]W S e[Y`[X[US`f VWYdWW aX iad]

fa bdah[VW S ,1(0)+0]N eWdh[UW fa S`k

aX fZW ISdf B fZdagYZ N bafW`f[S^

Ugefa_Wde( Bf ZSe UgddW`f^k efSdfWV

iad] a` S `Wi U[dUg[f fa \gef iWef aX

fZW IZSeW 1 VWhW^ab_W`f(

IdWeg_ST^k& [X [f iWdW fa bdah[VW

eWdh[UW Sf ,1(0]N fa ba[`fe WSef aX fZ[e&

[f i[^^ ZShW fa WjfW`V fZW U[dUg[f WSef(

?ad Ua_bSdSf[hW bgdbaeWe& S

Ua`eWdhSf[hW Wef[_SfW aX fZW Uaef fa

Ua`efdgUf `Wi ,1(0)+0]N ^[`W [e

TWfiWW` "+/*&*** S`V ",**&***& bWd

][^a_WfWd( LZ[e iag^V YW`WdSfW S Uaef

Sf fZW ^aiWd W`V aX fZW dS`YW aX

Sbbdaj[_SfW^k "/.*&*** [X S `Wi

,1(0)+0]N U[dUg[f i[fZ SVWcgSfW

efdgUfgdWe S`V efS`VSdV XdS_[`Y iSe

WjfW`VWV fZW Xg^^ V[efS`UW Xda_ fZW

F-)F. XWWVWde fa KiSklW JaSV(

"+/*&***)]_ j -(0]_ 7 "/.*&***

LZWdW SdW `a [__WV[SfW

[`XdSefdgUfgdW gbYdSVWe iZ[UZ

SbbWSd `WUWeeSdk(

Aad[la` Mf[^[f[We ZSe fZW ST[^[fk fa

bdah[VW egbb^k ba[`fe Xda_ fZW

`adfZ e[VW aX Jk_S^ JaSV >Sef S`V

Xda_ fZW iWef e[VW aX ?^WfUZWd

JaSV Xda_ S` WSd^[Wd S^dWSVk Tg[^f

IZSeW aX Kg__[f ISd](

<a``WUf[a` Uaef

$LZ[e [e fZW SUfgS^ Uaef fa

Ua``WUf fZW gf[^[f[Wem

" JW_ahS^ aX Wj[ef[`Y .(2]N

Ugefa_Wd fdS`eXad_Wde $Se

dWcg[dWV%

" B`efS^^Sf[a` aX ^0]N Ugefa_Wd

" JW_ahS^ aX Wj[ef[`Y .(2]N

Ugefa_Wd fdS`eXad_Wde $Se

dWcg[dWV%

" B`efS^^Sf[a` aX +0]N Ugefa_Wd
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SeeWfe fa fZW `Wi SeeWfe

aX fZW egTV[h[e[a`%

fdS`eXad_Wde

" <a``WUf Sf +0]N

9eeg_[`Y fZSf AHGB ZSe S ,1(0)+0]N

U[dUg[f [` b^SUW& fZW Ua``WUf[a` Uaefe

eZag^V TW Sbbdaj[_SfW^k fZW eS_W Se

Aad[la` Mf[^[f[We(

fdS`eXad_Wde

" <a``WUf Sf +0]N

HbWdSf[a`e& FS[`fW`S`UW

S`V 9V_[`[efdSf[a` Uaefe

Bf [e `af U^WSd fZSf fZWeW Uaefe ZShW

TWW` Xg^^k Ua`e[VWdWV( KZag^V AHGB

dWfS[` bSdf aX [fe 2(-,]N U[dUg[fe& [f i[^^

fZW` XSUW fZW SVV[f[a`S^ Uaefe aX

ZSh[`Y fa eWdh[UW fia ha^fSYWe iZ[UZ

Ua_b^[USfWe _S[`fW`S`UW& eWdh[U[`Y

S`V abWdSf[a`e(

;^W`VWV ,1(0)+0]N _S[`fW`S`UW

dSfW Ua`e[efW`f i[fZ Wj[ef[`Y

ekefW_(
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;SeWV gba` fZW STahW& [f SbbWSde fZSf Aad[la` Mf[^[f[We aXXWde fZW _adW WUa`a_[US^^k

WXX[U[W`f _WS`e aX eWdh[U[`Y fZW Ugefa_Wde fZSf Wj[ef Sf ISdfe B fZdagYZ N aX fZW K99

9bb^[USf[a`e( M`^[]W AHGB& Aad[la` Mf[^[f[We i[^^ `af [`Ugd e[Y`[X[US`f gbefdWS_ Uaefe fa

eWdhW S`k aX ISdfe B fZdagYZ N(
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Service Reliability Comparative Analysis
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KWdh[UW dW^[ST[^[fk Ua`e[VWdSf[a`e SdW agf^[`WV [` fZW fST^W TW^ai4

3984 3PRKYPO ?TKMKTKGS

KkefW_ 9hWdSYW B`fWddgbf[a` =gdSf[a` B`VWj

$K9B=B% Sf =WUW_TWd -+& ,*++

9``gS^ $,*++%4 ,+(+1

KkefW_ 9hWdSYW B`fWddgbf[a` =gdSf[a` B`VWj

$K9B=B% Sf =WUW_TWd -+& ,*++

9``gS^ $,*++%4 ,(,-

<gefa_Wd 9hWdSYW B`fWddgbf[a` =gdSf[a` B`VWj

$<9B=B% Sf =WUW_TWd -+& ,*++

9``gS^ $,*++%4 /(-2

<gefa_Wd 9hWdSYW B`fWddgbf[a` =gdSf[a` B`VWj

$<9B=B% Sf =WUW_TWd -+& ,*++

9``gS^ $,*++%4 +(,2

H`W aX fZW ^aiWef Ugefa_Wd VW`e[f[We [` fZW

bdah[`UW $`g_TWd aX Ugefa_Wde bWd ][^a_WfWd aX

^[`W%4 Se aX =WUW_TWd -+& ,*++4 +*(-+

H`W aX fZW Z[YZWef Ugefa_Wde VW`e[f[We $`g_TWd

aX Ugefa_Wde bWd ][^a_WfWd aX ^[`W%4 Sf =WUW_TWd

-+& ,*++4 02(3-

F[`[_S^ Ua`X[YgdSf[a` X^Wj[T[^[fk [` dWeba`eW fa

egbb^k [`fWddgbf[a`e $W(Y(& fZW GWTa LK MbYdSVWe%

Aad[la` Mf[^[f[We ZSe e[Y`[X[US`f^k _adW X^Wj[T[^[fk

fZS` AHGB Y[hW` [fe Wj[ef[`Y ekefW_ Ua`X[YgdSf[a`

Kgbb^k fa ^WYSUk ^aSVe Ua`e[efW`f i[fZ S dgdS^

V[efd[Tgf[a` `Wfiad]

Aa_aYW`Wage ,1(0)+0]N egbb^k ekefW_

Ua`f[Ygage egbb^k Xda_ S` gdTS` UW`fdW E=<(

Kg__[f ISd] [e VW`eW gdTS` VWhW^ab_W`f(

A[YZWd WjbaegdW fa agfSYW'USge[`Y W^W_W`fe

$S`[_S^ [`fWdXWdW`UW& hWZ[U^W SUU[VW`fe& Wcg[b_W`f

XS[^gdW& iWSfZWd Ua`V[f[a`e egUZ ^[YZf`[`Y& i[`V&

[UW& WfU(%

AHGBme KWdh[UW <W`fdW [e ^aUSfWV [` =g`VSe&

Sbbdaj[_SfW^k ,. ][^a_WfdWe fa Kg__[f ISd] IZSeW

1

KWdh[UW<W`fdWe [e Sbbdaj[_SfW^k fZdWW ][^a_WfdWe

fa fZW UW`fWd aX fZW Kg__[f ISd] =WhW^ab_W`f(

LZW V[efS`UW fa S^^ ISdfe B fZdagYZ N aX fZW K99

9bb^[USf[a` [e _gUZ U^aeWd fZS` AHGB(

D[^a_WfdWe aX WjbaeWV ^[`W Xda_ eagdUW fa ^aSV

ba[`f4 Sbbdaj[_SfW^k +,(/ ]_(

D[^a_WfdWe aX WjbaeWV ^[`W Xda_ eagdUW fa ^aSV

ba[`f4 Sbbdaj[_SfW^k - ]_(

E[_[fWV ^aSV fdS`eXWd USbST[^[fk VgW fa ^SU] aX

SVV[f[a`S^ 2(-,]N [` bdaj[_[fk fa Wj[ef[`Y ^WYSUk

egbb^k

?^Wj[T[^[fk [` ^aSV fdS`eXWd USbST[^[fk $W(Y( fa

aXX^aSV gbefdWS_ XSU[^[f[We `WSd[`Y USbSU[fk ^[_[fe%
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AHGBme ^WYSUk egbb^k baeWe S `g_TWd aX ^[_[fSf[a`e fZSf _Sk `WYSf[hW^k [_bSUf eWdh[UW

dW^[ST[^[fk [` fZW efgVk SdWS& Se [e egbbadfWV Tk fZW ,*++ K9B=B S`V <9B=B Ua_bSd[ea`e(

LZWeW [`V[UWe [`V[USfW fZSf fZW ShWdSYW ^W`YfZ aX [`fWddgbf[a`e fa AHGBme Ugefa_Wde [e

_S`k Zagde YdWSfWd fZS` fZaeW WjbWd[W`UWV Tk Aad[la` Mf[^[f[Wem Ugefa_Wde(

=gW fa fZW dgdS^ `SfgdW aX AHGBme V[efd[Tgf[a` `Wfiad]& [f [e _adW WjbaeWV fa agfSYW'

USge[`Y W^W_W`fe S`V [e Ua`X[YgdWV fa egbbadf ^aiWd Ugefa_Wd VW`e[fk( B` Ua`fdSef&

Aad[la` Mf[^[f[Wem Za_aYW`Wage gdTS`'TSeWV ,1(0]N Ua`f[Ygage egbb^k ekefW_ [e _adW

X^Wj[T^W S`V [e Wcg[bbWV fa egbbadf S Z[YZWd Ugefa_Wd VW`e[fk(

Customer Impact Comparative Analysis

/USTPNGR
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<gefa_Wd [_bSUfe SdW VWeUd[TWV [` fZW fST^W TW^ai4

3984 3PRKYPO ?TKMKTKGS

<gefa_Wd <a`Xge[a` BX AHGB eWdhWe Ugefa_Wde [` ISdfe B

fZdagYZ N aX fZW K99 9bb^[USf[a`& Y[hW`

fZW egddag`V[`Y Aad[la` Mf[^[f[We eWdh[UW

fWdd[fadk& AHGB Ugefa_Wde _Sk TW

Ua`XgeWV STagf iZa [e fZW [`Ug_TW`f

egbb^[Wd(

BX Aad[la` Mf[^[f[Wem K99 9bb^[USf[a`e

SdW YdS`fWV& fZWdW i[^^ TW `a

Ugefa_Wd Ua`Xge[a`(

JSfW Ua_bSd[ea`, FWV[g_ =W`e[fk Pa`W- =W^[hWdk JSfWe
Fa`fZ^k KWdh[UW <ZSdYW4 ",-(0.

$18971,;9165")63;4."#0+7/.=""AO?2*0B"H>HFLO"

(7+584188165"%.9<672"#0+7/.="AO?2*0B"E>JMJO"

(7+584188165"#655.-9165"#0+7/.="AO?2*0B"E>IKIO"

9V\gef_W`f ?SUfad4 +(*2/

MdTS` A[YZ =W`e[fk Pa`W. =W^[hWdk JSfWe
Fa`fZ^k KWdh[UW <ZSdYW4 "+2(..

$18971,;9165")63;4."#0+7/.=""AO?2*0B"G>NFMO"

(7+584188165"%.9<672"#0+7/.="AO?2*0B"E>JLJO"

(7+584188165"#655.-9165"#0+7/.="AO?2*0B"E>IJKO"

9V\gef_W`f ?SUfad4 +(*12

G;4 AHGB ZSe geWV fZW Z[YZ'VW`e[fk dSfW [` [fe

HL<& Tgf fZW fafS^ `g_TWd aX Ugefa_Wde [` fZW

SdWS S`V ^[`W VW`e[fk Va `af _WWf fZW Z[YZ

VW`e[fk Ud[fWd[S(

JWe[VW`f[S^
Fa`fZ^k =[efd[Tgf[a` <ZSdYW4 "+/(.-

)+71+,3."$18971,;9165"#0+7/."A'&&B"AO?2*0B""F>IGKO"

)+71+,3."$18971,;9165"#0+7/."A%65@'&&B"AO?2*0B"

F>INKO"

(7+584188165"#655.-9165"#0+7/.="AO?2*0B""E>JIO"

(7+584188165"%.9<672"#0+7/.="AO?2*0B""E>LG"

9V\gef_W`f ?SUfad4 +(*.*1

,
AHGB VaWe `af UgddW`f^k ZShW SbbdahWV ,*+, dSfWe S`V [e fZWdWTk ef[^^ Sbb^k[`Y [fe ,*++ SbbdahWV dSfWe [`

Ua``WUf[a` aXXWde( Aad[la` Mf[^[f[We ZSe ,*+, SbbdahWV dSfWe( <a_bSd[ea`e aX aXXWde fa Ua``WUf eZag^V dWUaY`[lW

fZ[e V[XXWdW`UW(
-
=WX[`WV Se SdWSe Ua`fS[`[`Y +** ad _adW Ugefa_Wde i[fZ S ^[`W VW`e[fk aX Sf ^WSef +/ Ugefa_Wde bWd ][^a_WfWd

4 =WX[`WV Se SdWSe Ua`fS[`[`Y -&*** ad _adW Ugefa_Wde i[fZ S ^[`W VW`e[fk aX Sf ^WSef 0* Ugefa_Wde bWd ][^a_WfWd
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-*

@W`WdS^ KWdh[UW 6/*]O Q@KWR
Fa`fZ^k =[efd[Tgf[a` <ZSdYW4 "-3(.+

NSd[ST^W =[efd[Tgf[a` <ZSdYW4 $")]O "*(*-3-2

LdS`e_[ee[a` <a``WUf[a` <ZSdYW4 $")]O% "*(**.-+

LdS`e_[ee[a` GWfiad] <ZSdYW4 $")]O% "*(**-,3

9V\gef_W`f ?SUfad4 +(*3

@W`WdS^ KWdh[UW /*]O S`V STahW Q@KVR
Fa`fZ^k =[efd[Tgf[a` <ZSdYW4 "/+(0.

NSd[ST^W =[efd[Tgf[a` <ZSdYW $")]O% "+*(.33

LdS`e_[ee[a` <a``WUf[a` <ZSdYW4 ")]O% "+(./

LdS`e_[ee[a` GWfiad] <ZSdYW $")]O% "+(*3

9V\gef_W`f ?SUfad4 +(*0+

KgT'LdS`e_[ee[a`/

Fa`fZ^k =[efd[Tgf[a` <ZSdYW4 ",3,(/0

Fa`fZ^k FWfWd[`Y <ZSdYW ".00(+.

NSd[ST^W =[efd[Tgf[a` <ZSdYW $")]O% "*(002

LdS`e_[ee[a` <a``WUf[a` <ZSdYW4 ")]O% "+(/*

LdS`e_[ee[a` GWfiad] <ZSdYW $")]O% ",(0/

9V\gef_W`f ?SUfad4 +(*-.

@W`WdS^ KWdh[UW 6/*]O
Fa`fZ^k =[efd[Tgf[a` <ZSdYW4 ".-(0,

NSd[ST^W =[efd[Tgf[a` <ZSdYW $Ga`'JII%4 $")]OZ%

"*(**2,0

NSd[ST^W =[efd[Tgf[a` <ZSdYW $JII%4 $")]OZ%

"*(**1.0

LdS`e_[ee[a` <a``WUf[a` <ZSdYW4 $")]OZ% "*(**.3

LdS`e_[ee[a` GWfiad] <ZSdYW4 $")DOZ% "*(**0,

9V\gef_W`f ?SUfad4 +(*.*1 ad +(*-*- Xad bd[_Sdk

_WfWdWV Ugefa_Wde

@W`WdS^ KWdh[UW 8/*]O
Fa`fZ^k =[efd[Tgf[a` <ZSdYW4 "-++(*-

NSd[ST^W =[efd[Tgf[a` <ZSdYW $Ga`'JII%4 $")]O%

"+(02/+3

NSd[ST^W =[efd[Tgf[a` <ZSdYW $JII%4 $")]O% "+(.*-33

LdS`e_[ee[a` <a``WUf[a` <ZSdYW4 $")]O% "+(3.3,

LdS`e_[ee[a` GWfiad] <ZSdYW4 $")DO% ",(.2+1

9V\gef_W`f ?SUfad4 +(*.*1 ad +(*-*- Xad bd[_Sdk

_WfWdWV Ugefa_Wde

<gefa_Wd <WdfS[`fk La fZW WjfW`f fZSf S`k aX fZW ^WYSUk

dWe[VW`UWe S`V Tge[`WeeWe SdW `af

Ua`hWdfWV fa Aad[la` Mf[^[f[We& fZWk i[^^

dW_S[` agfbaefe ^SdYW^k W_TWVVWV

i[fZ[` Aad[la` Mf[^[f[Wem eWdh[UW fWdd[fadk

S`V _Sk TW fZW egT\WUf aX S` 9bb^[USf[a`

[` XgfgdW(

B` fZW WhW`f fZSf S^^ ISdfe B fZdagYZ N

aX fZW K99 9bb^[USf[a` SdW YdS`fWV&

fZ[e i[^^ UdWSfW Ugefa_Wd UWdfS[`fk

S`V Sha[V fZW Uaef S`V VW^Sk

SeeaU[SfWV i[fZ S`k XgdfZWd K99

9bb^[USf[a`e [` dWebWUf aX fZW Kg__[f

ISd] VWhW^ab_W`f ^S`Ve(

Kgbb^[Wd Ua`e[efW`Uk KWdh[UW V[ebSfUZ Ua_b^Wj[f[We& [` WhW`f

aX W_WdYW`Uk e[fgSf[a`e S`V)ad baiWd

agfSYWe

JgdS^ eWdh[UW gf[^[fk p Ugefa_Wde dWUW[hW

dgdS^ fkbW eWdh[UW efS`VSdVe S`V gf[^[fk

a`^k dWcg[dWV fa bdah[VW ndgdS^o agfSYW

dWeba`eW f[_W

Aa_aYW`Wage gdTS` eWdh[UW p gf[^[fk

WjbWUfWV fa bdah[VW ngdTS`o

dWeba`e[hW`Wee [` agfSYWe

<gefa_Wd =W`e[fk H`W aX fZW ^aiWef ^[`W ][^a_WfWd

Ugefa_Wd VW`e[f[We [` fZW bdah[`UW

EWee Wcg[b_W`f dWcg[dWV Xad e_S^^Wd

YWaYdSbZ[U SdWS

=We[Y`Sf[a` aX

>jbdWee F-)F.

?WWVWde

9ffSUZWV Sf 9bbW`V[j 9 [e S VWeUd[bf[a` aX E=< XWWVWd egbb^k fkbWe bgT^[eZWV Tk

AHGB( B S_ SVh[eWV fZSf fZW F-)F. XWWVWde ZShW `WhWd eWdhWV S`k afZWd

Ugefa_Wd afZWd fZS` Aad[la` Mf[^[f[We S`V [fe bdWVWUWeeade( ;WUSgeW fZWeW

5 KgT'fdS`e_[ee[a` [e ^aSV Xad Ugefa_Wde& afZWd fZS` E=<e fZSf _WWf fZW Xa^^ai[`Y dWcg[dW_W`fe a`^k4 n[% [e fZdWW'

bZSeW5 S`V [[% [e V[dWUf^k Ua``WUfWV fa S`V egbb^[WV Xda_ AkVda H`W =[efd[Tgf[a` SeeWfe TWfiWW` .. ]N S`V +-(2 ]N

[`U^ge[hW5 fZW _WS`[`Y aX !V[dWUf^k! [`U^gVWe AHGB `af ai`[`Y fZW ^aUS^ fdS`eXad_Sf[a`5 S`V [[[% [e YdWSfWd fZS`

/** ]O $_a`fZ^k _WSegdWV _Sj[_g_ VW_S`V ShWdSYWV ahWd fZW _aef dWUW`f US^W`VSd kWSd ad iZaeW XadWUSefWV

_a`fZ^k ShWdSYW VW_S`V ahWd fiW^hW Ua`eWUgf[hW _a`fZe [e YdWSfWd fZS` /** ]O%o(
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=We[Y`Sf[a` aX

>jbdWee F-)F.

?WWVWde& Ua`f[`gWV

XWWVWde ZShW TWW` gf[^[lWV ea^W^k Xad egbb^k fa Aad[la` Mf[^[f[We S`V `a afZWd

^aSV& fZWk fZWdWXadW _WWf fZW VWX[`[f[a` aX nWjbdWee XWWVWdo( AHGBme dSfWe Xad

egT'fdS`e_[ee[a` $KL% SdW V[XXWdW`f Xad nUa__a` KL ^[`Weo S`V nebWU[X[U KL ^[`Weo(

LZW TSe[e Xad UZSdY[`Y S Ugefa_Wd gf[^[l[`Y S Ua__a` KL ^[`W [e fZW Ugefa_Wdme

_a`fZ^k _Sj[_g_ VW_S`V5 iZWdWSe fZW TSe[e aX fZW UZSdYW Xad S ebWU[X[U KL ^[`W

$[(W(& S` WjbdWee XWWVWd% [e fZW ^W`YfZ aX fZW ^[`W i[fZ[` fZW egbb^[WV E=<me eWdh[UW

SdWS ea^W^k egbb^k[`Y fZW E=<(

LZW bWd ][^a_WfWd UZSdYW Xad S ebWU[X[U ad WjbdWee XWWVWd [` AHGBme SbbdahWV

dSfWe [e "0--(,2( 9eeg_[`Y fZSf fZW F-)F. XWWVWde SdW Sbbdaj[_SfW^k -

][^a_WfWde [` ^W`YfZ& fZW _a`fZ^k UZSdYW iag^V TW STagf "+&3**& bWd XWWVWd( ;k

Ua_bSd[ea`& fZW UZSdYW Xad S Ua__a` KL [e "*(002 bWd ]O( B S_ SVh[eWV Tk

Aad[la` Mf[^[f[We fZSf Tk [fe US^Ug^Sf[a`e& [X a`W aX fZW F- ad F. XWWVWde [e geWV Tk

AHGB fa bdah[VW eWdh[UW fa Kg__[f ISd]& AHGB Uag^V fZW` fS]W fZW bae[f[a` fZSf

fZW XWWVWd `a ^a`YWd dW_S[`e S ebWU[X[U KL ^[`W S`V eZag^V TW UZSdYWV agf Sf fZW

Ua__a` KL dSfW( Aad[la` Mf[^[f[Wem US^Ug^SfWe fZW dWeg^f[`Y [`UdWSeW fa TW

TWfiWW` Sbbdaj[_SfW^k ".&*** S`V "2&3** bWd _a`fZ( LZW Wef[_SfWV S``gS^

[_bSUf [e Wef[_SfWV fa TW _adW fZS` "1-&***( LZ[e SVV[f[a`S^ S_ag`f iag^V

fZW` TWUa_W bSkST^W Tk Aad[la` Mf[^[f[Wem dSfWbSkWde S`V iag^V Ua`ef[fgfW S

Ugefa_Wd [_bSUf(

=UNNCRX PH

/USTPNGR 4NQCET

/PNQCRCTKVG

-OCMXSKS

Bf [e g`VWdefaaV fZSf Fg^f['9dWS =WhW^ab_W`fe [`[f[S^^k dWcgWefWV eWdh[UW Xda_

Aad[la` Mf[^[f[We Xad [fe IZSeW 1 egTV[h[e[a` VWhW^ab_W`f& ZSh[`Y dWUW[hWV eWdh[UW

Xad fZW X[def e[j bZSeWe Xda_ Aad[la` Mf[^[f[We( 9XfWd [f ^SfWd dWUW[hWV S` HL< Xda_

AHGB& Fg^f['9dWS SUUWbfWV AHGBme HL<( OZ[^W fZ[e XSUf ad iW[YZe [` AHGBme

XShagd& [f eZag^V TW Ua`e[VWdWV [` ^[YZf aX fZW dSfW [_bSUfe a` XgfgdW Ugefa_Wde(

LZW IZSeW 1 VWhW^ab_W`f i[^^ Ua`e[ef aX _adW fZS` ,2* dWe[VW`UWe( Bf [e S^ea

e^SfWV Xad fZW Ua`efdgUf[a` aX fia eUZaa^e( LZW Ugefa_Wde fZSf i[^^ bgdUZSeW fZW

dWe[VW`UWe& Tge[`WeeWe S`V abWdSfW fZW eUZaa^e [` fZW IZSeW 1 egTV[h[e[a` i[^^

XSUW Z[YZWd dSfWe g`VWd AHGB fZS` g`VWd Aad[la` Mf[^[f[We(

9e iW^^& i[fZ fZW dW_ahS^ aX fZW ^WYSUk 2(-,).(2]N eWdh[UW S`V fZW ^WYSUk ba^We&

fZW efdWWfeUSbW i[^^ TW [_bdahWV(

HhWdS^^& fZW Ugefa_Wd [_bSUf SeeWee_W`f XShagde Aad[la` Mf[^[f[We(
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Other Considerations

2CETPRS

=QGEKHKE TP

;CRTS %

TJRPUIJ @ PH

TJG =--

-QQMKECTKPO

OZ[^W fZW S`S^ke[e WSd^[Wd [` fZ[e dWbadf Sbb^[We YW`WdS^^k fa WSUZ aX ISdfe B fZdagYZ N aX

Aad[la` Mf[^[f[Wem K99 9bb^[USf[a`& fZWdW SdW UWdfS[` XSUfade ebWU[X[U fa eWhWdS^ aX fZW

ISdfe aX fZW 9bb^[USf[a`( LZWeW SdW V[eUgeeWV [` fZ[e eWUf[a` aX fZW dWbadf(

;-<> 4 ISdf B Ua`e[efe aX fZW Kg__[f ISd] VWhW^ab_W`f& IZSeW 1( Bf iSe fZW egT\WUf aX Aad[la`

Mf[^[f[Wem Cg`W ,*+, K99 9bb^[USf[a` X[^[`Y( ?da_ fZW _SfWd[S^e& [f [`[f[S^^k SbbWSdWV fZSf

fZW =WhW^abWd egbbadfWV Aad[la` Mf[^[f[Wem K99 9bb^[USf[a`( AaiWhWd& SXfWd dWUW[h[`Y

AHGBme HL< ^SfWd& fZW =WhW^abWd SbbSdW`f^k e[Y`WV fZW HL< TSU](

Bf [e `af baee[T^W fa Ua_bSdW fZW AHGB HL< nSe [eo fa Aad[la` Mf[^[f[Wem Xad eWhWdS^

dWSea`e( ?[def& fZW AHGB HL< VaWe `af SbbWSd fa [`U^gVW S`k Ua``WUf[a` UZSdYW(

JWYSdV^Wee aX iZWfZWd fZW =WhW^abWd W^WUfe AHGBme Hbf[a` 9 ad ;& AHGB i[^^ [`Ugd Uaefe

Ua``WUf[`Y [fe ekefW_ fa fZW Kg__[f ISd] egTV[h[e[a` S`V [f [e `af SbbSdW`f fZSf fZWeW

Uaefe ZShW TWW` [`U^gVWV [` [fe HL<(

KWUa`V& AHGB VaWe `af SbbWSd fa ZShW [`U^gVWV S`k gbefdWS_ Uaefe& VWeb[fW fZW XSUf

fZSf [f ZSe TWW` WjbS`V[`Y [fe ekefW_ fa SUUa__aVSfW IZSeW 1(

LZ[dV& TWUSgeW AHGB YW`WdS^^k eWdhWe dgdS^ SdWSe& [fe ebWU[X[USf[a`e bWd_[f S ^Wee

WjbW`e[hW [`efS^^Sf[a` aX g`VWdYdag`V i[dWe Tk fZW V[dWUf'Tgdk _WfZaV& iZWdWSe

Aad[la` Mf[^[f[We dWcg[dWe VWhW^abWde fa geW VgUf iad] TWUSgeW fZ[e i[^^ g^f[_SfW^k

dWVgUW H#F Uaefe [` XgfgdW( B` dWebWUf aX fZW =WhW^abWd S`V IZSeW 1& B ZShW TWW`

SVh[eWV Tk Aad[la` Mf[^[f[We fZSf [f ZSe SYdWWV fa S^^ai fZW =WhW^abWd fa bdaUWWV i[fZ

fZW V[dWUf'Tgdk _WfZaV aX fZW g`VWdYdag`V i[dWe ea Se fa `af USgeW S`k VW^Sk [` fZW

Ua_b^Wf[a` aX fZW Ida\WUf( B` afZWd iadVe& [` fZW WhW`f fZSf ISdf B aX Aad[la` Mf[^[f[We

K99 9bb^[USf[a` [e YdS`fWV& [f i[^^ `af dWcg[dW fZW =WhW^abWd fa Ua`hWdf fZW

g`VWdYdag`V i[d[`Y ekefW_ fa S VgUf'TSeWV ekefW_( Bf [e _k g`VWdefS`V[`Y fZSf fZW

Uaefe aX fZW U[h[^ iad] SeeaU[SfWV i[fZ fZW V[dWUf Tgdk aX fZW i[dWe `WUWeeSdk Xad IZSeW

1 Se cgafWV Tk fZW Ua`fdSUfad bWdfS[`[`Y fa fZW iad]& <a`W^Ua& [e Sbbdaj[_SfW^k

"/0,&*** S`V iag^V TW Ua__a` fa TafZ S^fWd`Sf[hW egbb^k abf[a`e(

?[`S^^k& fZW AHGB HL< SbbSdW`f^k VaWe `af [`U^gVW S`k Uaefe SeeaU[SfWV i[fZ fZW efWbe

fZSf [f i[^^ fS]W [` XgfgdW fa _S]W [fe Ua``WUf[a` bWd_S`W`f fZdagYZ& Xad WjS_b^W& fZW

Ua`efdgUf[a` aX S` SVV[f[a`S^ XWWVWd Xda_ G>;H LK S`V fZW Ua``WUf[a` aX fZW `Wi ,1(0

) +0 ]N ^[`W fa fZW `Wi XWWVWd( LZW AHGB HL< S^ea VaWe `af [`U^gVW S`k Uaefe Xad fZW

_ahW_W`f aX fZW ba^We fZSf i[^^ TW `WUWee[fSfWV S^a`Y fZW eagfZ e[VW aX Jk_S^ JaSV Se

dWcg[dWV Vgd[`Y fZW b^S``WV daSV i[VW`[`Y(

Aad[la` Mf[^[f[We [`Xad_e _W fZSf fZW <[fk aX AS_[^fa` b^S`e fa i[VW` Jk_S^ JaSV >Sef

fa Xagd ^S`We [` ad Sdag`V ,*+- S`V fZSf _S`k aX fZW ba^We iZ[UZ ZShW dWUW`f^k TWW`

XdS_WV Tk AHGB i[^^ ZShW fa TW _ahWV( B` _S`k [`efS`UWe& [f [e bdaTST^W fZSf fZW

Wj[ef[`Y ^WYSUk ba^We i[^^ TW dWb^SUWV i[fZ fZW ^SdYWd S`V Z[YZWd U^See ba^We Sbbdabd[SfW
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;-<> 4"

EPOTKOUGF

Xad ,1(0 )+0 ]N U[dUg[fe( B S_ SVh[eWV Tk Aad[la` Mf[^[f[We fZSf fZW ^aUSf[a` aX fZW ba^We

[f [`efS^^WV / kWSde Ya a` fZW `adfZ e[VW aX Jk_S^ JaSV >Sef iSe eW^WUfWV fa Sha[V

ZSh[`Y fa dW^aUSfW fZW_ ^SfWd Xad fZW daSV i[VW`[`Y(

LZW LST^W TW^ai [e S Ua_bSd[ea` aX fZW fia HL<e Se fZWk SbbWSd [` fZW K99 9bb^[USf[a`

_SfWd[S^e( LZ[e LST^W a`^k [`U^gVWe fZW X[YgdWe fZSf WSUZ aX fZW gf[^[f[We ZShW [`U^gVWV [`

fZW[d dWebWUf[hW HL<& i[fZ fZW WjUWbf[a` aX fZW Ua`fWefST^W iad]( LZW ^SffWd i[^^ TW fZW

eS_W Xad TafZ gf[^[f[We( B S_ SVh[eWV Tk Aad[la` Mf[^[f[We fZSf [f ZSe SYdWWV fa SUUWbf

fZW V[dWUf'Tgdk _WfZaV aX Ua`efdgUf[a`( Bf [e g`VWdefaaV fZSf fZW Ua`fWefST^W Uaefe fa

Ua_b^WfW fZW IZSeW 1 egTV[h[e[a` fafS^e Sbbdaj[_SfW^k "/0,&+1+& SUUadV[`Y fa S cgafW

Xda_ <a`W^Ua(

=?774> ;-<5 <1=4018>4-6 01@169;718>" ;3-=1 *

/97;-<4=98 92 9221<= >9 /9881/>

39<4B98 ?>464>41= 3984

"* =We[Y` <aefe "+,&211

/*&*** <a``WUf[a` <aefe Gaf B`U^gVWV

+,1&3/- >jbS`e[a` <aefe Gaf B`U^gVWV

+2,&*,* Ga`'<a`fWefST^W <aefe /,*&1+3

/0,&+1+ <a`fWefST^W <aefe /0,&+1+

/*0&*., HF#9 $IdWeW`f NS^gW% 220&313
$VaWe `af [`U^gVW S`k HF#9 a`

Ua``WUf[a` ad WjbS`e[a` iad]%

* <aef VgW fa Jk_S^ JaSV O[VW`[`Y Gaf B`U^gVWV

0/&0-1 B`ebWUf[a` <aefe -2&,/-

+&.3-&2,- ,&*,*&333

Aad[la` Mf[^[f[We g`VWdefS`Ve fZSf fZW `a`'Ua`fWefST^W iad] [`U^gVWV [` fZW AHGB HL<

[`U^gVWe Uaefe Xad fdS`eXad_Wde& ei[fUZWe& W^Taie S`V SeeaU[SfWV ^STagd iZ[UZ& g`VWd

Aad[la` Mf[^[f[Wem _WfZaVa^aYk [e bSeeWV S^a`Y fa fZW VWhW^abWd Ugefa_Wd( Aad[la`

Mf[^[f[We fZWdWXadW TW^[WhWe fZSf fZW Xa^^ai[`Y Uaefe eZag^V TW SVVWV fa [fe HL< fa See[ef

[` fZW Ua_bSd[ea`4

LdS`eXad_Wd Uaefe $,/ fdS`eXad_Wde% " +*0&***

K?0 ei[fUZWe $-% " ++.&***

Id[_Sdk W^Taie $/*% " /&***

ESTagd fa [`efS^^ " --&***

>PTCM ",/2&***
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;-<> 4"

EPOTKOUGF

Aad[la` Mf[^[f[We XgdfZWd TW^[WhWe [f [e Sbbdabd[SfW fa _S]W S XgdfZWd SV\gef_W`f fa [fe

HL< fa See[ef [` fZW Ua_bSd[ea`( Aad[la` Mf[^[f[We [`U^gVWe S` S^^aUSfWV Uaef Xad ekefW_

WjbS`e[a` [` [fe HL<e TSeWV gba` S baa^WV SbbdaSUZ Xad egUZ Uaefe( Bf iag^V SbbWSd

fZSf AHGB VaWe `af SVabf egUZ S` SbbdaSUZ S`V ZSe fZWdWXadW `af [`U^gVWV S`k

S_ag`f Xad WjbS`e[a` Uaefe [` [fe HL<( Aad[la` Mf[^[f[We fZWdWXadW TW^[WhWe fZSf fZW

WjbS`e[a` Uaefe [` [fe HL< aX "+,1&3/- eZag^V TW dW_ahWV Xad fZW bgdbaeWe aX fZW

Ua_bSd[ea`(

LZW W`V dWeg^f [e fZSf AHGBme HL< SU]`ai^WVYWe Uaefe fa eWdhW Kg__[f ISd] IZSeW 1

iZ[UZ fafS^ _adW fZS` ", _[^^[a`& iZWdWSe fZW Aad[la` Mf[^[f[Wem HL<& i[fZ fZW STahW

SV\gef_W`fe& [`V[USfWe fZSf Aad[la` Mf[^[f[We US` bdah[VW eWdh[UW fa IZSeW 1 Xad

Sbbdaj[_SfW^k ".**&*** ^Wee fZS` AHGB(

;-<> 44 ISdf BB VWS^e i[fZ fZdWW e[`Y^W'XS_[^k ^WYSUk Za_We a` ?^WfUZWd JaSV( LZW K99

9bb^[USf[a` _SfWd[S^e [`V[USfW fZSf AHGB WSd^[Wd dWcgWefWV fZSf Aad[la` Mf[^[f[We

Seeg_W fZWeW Ugefa_Wde& Tgf [f [e _k g`VWdefS`V[`Y fZSf AHGB ZSe adS^^k dWeU[`VWV fZ[e

dWcgWef( Ga dWSea` ZSe TWW` Y[hW` Xad fZ[e UZS`YW(

;gd_S` >`WdYk g`VWdefS`Ve fZSf fZW =WhW^abWd ZSe Ua__[ffWV fa bSk Xad fZW

Ua`hWde[a` fa S` g`VWdYdag`V Ua``WUf[a` fa fZWeW Za_We S`V dW_ahW fZW AHGB ^WYSUk

ba^We( +-. ?^WfUZWd JaSV [e Ua_b^WfW^k W_TWVVWV i[fZ[` Aad[la` Mf[^[f[Wem eWdh[UW

fWdd[fadk( 1* S`V 2* ?^WfUZWd JaSV SdW egddag`VWV a` fZW `adfZ& eagfZ S`V iWef e[VWe(

LZWk iag^V TW Ua_b^WfW^k W_TWVVWV i[fZ[` Aad[la` Mf[^[f[Wem eWdh[UW fWdd[fadk [X ISdf B

VWS^[`Y i[fZ Kg__[f ISd]& IZSeW 1 [e SbbdahWV( <gddW`f^k fZWeW ZageWe SdW eWdhWV Tk

AHGB ge[`Y ^WYSUk ahWdZWSV .(2 ]N i[dWe Xda_ fZW eagfZ( Aad[la` Mf[^[f[We S^dWSVk ZSe

g`VWdYdag`V eWdh[UWe S^a`Y ?^WfUZWd JaSV( ?ad AHGB fa egbb^k fZWeW ZageWe& [f iag^V

ZShW fa bdah[VW S` g`VWdYdag`V Ua``WUf[a` TW`WSfZ ?^WfUZWd JaSV Xda_ Kg__[f ISd]&

IZSeW 1 $Seeg_[`Y fZSf [f [e egUUWeeXg^ [` [fe abbae[f[a` fa ISdf B aX fZW Aad[la` Mf[^[f[We

K99 9bb^[USf[a`%( LZ[e iag^V [`ha^hW S daSV Ugf aX S `Wi^k bShWV daSV( ;k Ua_bSd[ea`

Aad[la`me Wj[ef[`Y g`VWdYdag`V ^[`W [e `WSdTk a` fZW iWef e[VW aX fZW efdWWf S`V Xda`fe

+-. ?^WfUZWd JaSV( B` dWebWUf aX +-. ?^WfUZWd JaSV& AHGB iag^V ZShW fa Tgdk egbb^k

UST^W fa Sbbdaj[_SfW^k Xagd $.% ZageWe [`e[VW Aad[la` Mf[^[f[Wem eWdh[UW fWdd[fadk S`V Ugf

SUdaee ?^WfUZWd JaSV(

;-<> 444 LZWdW SdW S fafS^ aX +, bdabWdf[We S^a`Y S` Sbbdaj[_SfW , ]_ efdWfUZ a` fZW eagfZ e[VW

aX Jk_S^ JaSV >Sef iZ[UZ SdW ^WYSUk Ugefa_Wde aX AHGB( LZW Xagd $.% Ugefa_Wde iWef

aX ?^WfUZWd JaSV p +232& +3**& +3+* S`V +3+, Jk_S^ JaSV >Sef p SdW S^^ Ua_b^WfW^k

W_TWVVWV i[fZ[` Aad[la` Mf[^[f[Wem eWdh[UW fWdd[fadk( Aad[la` Mf[^[f[Wem ,1(0)+0]N

ekefW_ Wj[efe a` fZW `adfZ e[VW aX Jk_S^ JaSV >Sef( LZWdW SdW `a WUa`a_[U ad ekefW_

Ua`X[YgdSf[a` dWSea`e iZk fZWeW Ugefa_Wde eZag^V dW_S[` agfbaefe aX AHGB( LZWk SdW

`a ^a`YWd dgdS^ bdabWdf[We( LZWk `ai Wj[ef i[fZ[` S egTV[h[e[a` aX fZW <[fk aX AS_[^fa`(

Bf [e Sbbdabd[SfW& [` _k h[Wi& fZSf fZWeW Ugefa_Wde TW fdS`eXWddWV fa Aad[la` Mf[^[f[We

Xad S `g_TWd aX dWSea`e( ;k Ua`hWdf[`Y fZWeW Ugefa_Wde fa Aad[la` Mf[^[f[We& fZWdW i[^^

TW `a Ua`Xge[a` Se fa iZ[UZ gf[^[fk ZSe dWeba`e[T[^[fk Xad eWdh[U[`Y fZW dWe[VW`UWe(

LZWdW i[^^ S^ea TW `a Ua`Xge[a` [` dWebWUf aX dSfWe& iZWdWSe Ua`Xge[a` _Sk Sd[eW i[fZ

ea_W `W[YZTagde bSk[`Y fZW ^aiWd Aad[la` Mf[^[f[Wem dSfWe S`V fZW ^WYSUk AHGB
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Ugefa_Wde bSk[`Y fZW Z[YZWd AHGB $_WV[g_ VW`e[fk% dSfWe& WhW` fZagYZ fZWeW

dWe[VW`UWe SdW `a ^a`YWd [` S dgdS^ eWff[`Y( Aad[la` Mf[^[f[We aXXWde S _adW dW^[ST^W

eWdh[UW [` Ua_bSd[ea` fa AHGBme ^WYSUk Ua``WUf[a`e fa fZWeW bdabWdf[We TSeWV a`

dW^[ST[^[fk VSfS bgT^[eZWV Tk fZW H>; Se `afWV [` fZW KWdh[UW JW^[ST[^[fk eWUf[a` aX fZ[e

dWbadf(

B` dWebWUf aX fZW bdabWdf[We a` fZW eagfZ e[VW aX Jk_S^ JaSV >Sef fa fZW WSef aX

?^WfUZWd JaSV& B `afW fZSf fZWeW bdabWdf[We Wj[ef [__WV[SfW^k fa fZW WSef aX fZW Kg__[f

ISd]& IZSeW 1 dWe[VW`f[S^ VWhW^ab_W`f S`V SdW [__WV[SfW^k iWef fa fZW fia ^SdYW

Ua__WdU[S^ VWhW^ab_W`fe iZ[UZ SdW S^dWSVk eWdhWV Tk Aad[la` Mf[^[f[We( Aad[la`

Mf[^[f[We ZSe fZW USbSU[fk S`V UgddW`f^k ZSe fZW Ua``WUf[a` ba[`fe fa bdah[VW eWdh[UW fa

fZWeW bdabWdf[We( Bf [e S^ea `afWiadfZk fZSf AHGBme ,1(0 ) +0 ]N ^[`W Xda_ fZW F- S`V

F. XWWVWde iZ[UZ iag^V TW dWcg[dWV fa eWdhW Kg__[f ISd]& IZSeW 1 ZSe `af TWW`

WjfW`VWV WSef fa fZWeW bdabWdf[We( 9UUadV[`Y^k& AHGB iag^V `WUWeeSd[^k [`Ugd

gbefdWS_ WjbS`e[a` Uaefe fa eWdhW fZWeW ^WYSUk dWe[VW`UWe fZSf Aad[la` Mf[^[f[We iag^V

`af(

;-<> 4@ LZ[e ISdf aX fZW K99 9bb^[USf[a` Ua`e[efe bd[_Sd[^k aX fZW ;[eZab JkS` <SfZa^[U

KWUa`VSdk KUZaa^ iZ[UZ [e g`VWd Ua`efdgUf[a` S`V eUZWVg^WV Xad Ua_b^Wf[a` [` fZW

ebd[`Y aX ,*+-( Bf S^ea [`U^gVWe S ecgSdW bSdUW^ aX ^S`V Sf fZW eagfZ WSef Uad`Wd aX

Jk_S^ JaSV >Sef S`V Ld[`[fk <ZgdUZ JaSV iZWdW fZW =WhW^abWd Ua`fW_b^SfWe S e_S^^

Ua__WdU[S^ b^SlS( LZW <SfZa^[U KWUa`VSdk KUZaa^ ;aSdV ZSe dWcgWefWV fZSf Aad[la`

Mf[^[f[We bdah[VW eWdh[UW fa fZW Z[YZ eUZaa^( Aad[la` Mf[^[f[Wem HL< fa fZW KUZaa^ ;aSdV [e

[`U^gVWV [` fZW HUfaTWd ,.& ,*+, K99 9bb^[USf[a` _SfWd[S^e( Bf [e _k g`VWdefS`V[`Y

fZSf fZW KUZaa^ ;aSdV ZSe dWcgWefWV S Ua_bSd[ea` HL< Xda_ AHGB S `g_TWd aX iWW]e

SYa& Tgf fZW Ua_bSd[ea` HL< ZSe `af TWW` dWUW[hWV(

LZ[e bdabWdfk [e W_TWVVWV W`f[dW^k i[fZ[` Aad[la` Mf[^[f[Wem eWdh[UW fWdd[fadk( BX fZ[e

ISdf aX Aad[la` Mf[^[f[Wem K99 9bb^[USf[a` [e `af YdS`fWV S`V AHGB dW_S[`e fZW

[`Ug_TW`f V[efd[Tgfad& [f iag^V TWUa_W S`afZWd agfbaef ad [e^S`V i[fZ[` Aad[la`

Mf[^[f[Wem eWdh[UW fWdd[fadk( Aad[la` Mf[^[f[We ZSe S Xg^^k VWhW^abWV V[efd[Tgf[a` ekefW_

egddag`V[`Y fZW bdabWdfk S`V B S_ SVh[eWV fZSf `a _SfWd[S^ gbefdWS_ WjbS`e[a` [e

dWcg[dWV( Bf [e _k g`VWdefS`V[`Y Xda_ UaddWeba`VW`UW Xda_ fZW KUZaa^ ;aSdV fZSf fZW

ai`WdeZ[b S`V XgfgdW abWdSf[a`e S`V _S[`fW`S`UW aT^[YSf[a`e SeeaU[SfWV i[fZ fZW

dWcg[dWV fdS`eXad_Wd [e S` [_badfS`f [eegW( LZW KUZaa^ ;aSdV [e VWe[dage aX fZW eWdh[UW

bdah[VWd ai`[`Y S`V TW[`Y dWeba`e[T^W Xad fZW fdS`eXad_Wd( AHGB WSd^[Wd [`Xad_WV fZW

KUZaa^ ;aSdV fZSf fZW KUZaa^ ;aSdV _gef egbb^k fZW fdS`eXad_Wd( 9e iW^^& fZW KUZaa^

;aSdV ZSe [`V[USfWV S bdWXWdW`UW Xad fZW dSfWe aX Aad[la` Mf[^[f[We S`V [fe cgS^[fk aX

eWdh[UW dW^Sf[hW fa AHGB(

;-<> @ LZ[e ISdf aX fZW K99 9bb^[USf[a` [`ha^hWe S^^ aX fZW dW_S[`[`Y ^S`Ve WSef aX fZW Kg__[f

ISd]& IZSeW 1 VWhW^ab_W`f S`V fZW WSd^[Wd Tg[^f Kg__[f ISd] egTV[h[e[a` [__WV[SfW^k

eagfZ aX IZSeW 1( @[hW` fZW ^[]W^[ZaaV aX XgfgdW VWhW^ab_W`f& S`V [` fZW [`fWdWef aX

dWYg^Sfadk WXX[U[W`Uk& dW`VWd[`Y S VWU[e[a` dWYSdV[`Y bdWXWddWV egbb^k SgfZad[fk Sf fZ[e

f[_W iag^V TW bdgVW`f(

@[hW` S^^ aX fZW bSef IZSeWe aX fZW Kg__[f ISd] VWhW^ab_W`f S`V fZW fia Ua__WdU[S^

b^SlSe iZ[UZ SdW UgddW`f^k eWdhWV Tk Aad[la` Mf[^[f[We& Xad fZW dWSea`e efSfWV [` fZ[e
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dWbadf& Aad[la` Mf[^[f[We iag^V SbbWSd fa TW fZW bdWXWddWV V[efd[Tgfad Xad fZWeW ^S`Ve(

?da_ S` WUa`a_[U WXX[U[W`Uk bWdebWUf[hW& Tk bdah[V[`Y Xad Aad[la` Mf[^[f[We fa TW fZW

V[efd[Tgfad Xad fZWeW ^S`Ve& AHGB iag^V fZW` TW [` S bae[f[a` fa dWf[dW [fe ^WYSUk

2(-,).(2 ]N ^[`W S^^ S^a`Y fZW eagfZ e[VW aX Jk_S^ JaSV >Sef( LZ[e iag^V XdWW gb

USbSU[fk Xad [fe dW_S[`[`Y 2(-,).(2 ]N egbb^k ekefW_( Bf [e S^ea S`f[U[bSfWV fZSf fZ[e

iag^V dWVgUW HF#9 Uaefe aX _S[`fS[`[`Y fZ[e ^WYSUk ^[`W fa fZW eWhWdS^ dW_S[`[`Y

agfbaefe( LZ[e TW`WX[f _Sk TW aXXeWf& Sf ^WSef [` bSdf& Tk dWUaY`[l[`Y fZW hS^gW aX fZW

efdS`VWV 2(-,).(2 ]N SeeWfe& ZaiWhWd& Seeg_[`Y S` ShWdSYW SeeWf h[`fSYW aX YdWSfWd

fZS` ,/ kWSde& fZW efdS`VWV SeeWf hS^gW iag^V TW _[`[_S^(

Conclusions

LZW WUa`a_[Ue aX Aad[la` Mf[^[f[We bdah[V[`Y eWdh[UW fa WSUZ aX ISdfe B fZdagYZ N aX [fe K99 9bb^[USf[a`

ZSe TWW` Ua_bSdWV SYS[`ef fZSf aX AHGB( Bf SbbWSde fZSf fZW WUa`a_[Ue XShagd Aad[la` Mf[^[f[We( LZ[e

[e eW^X'Wh[VW`f Y[hW` fZW Wj[efW`UW aX S` WjfW`e[hW ,1(0)+0]N ekefW_ iZ[UZ [e S^dWSVk [` b^SUW eWdh[`Y

Aad[la` Mf[^[f[Wem Ugefa_Wde& S^^ aX iZ[UZ [e SUUWee[T^W fa bdah[VW eWdh[UW fa ISdfe B fZdagYZ N(

B` dWebWUf aX fZW eWhWdS^ AHGB ^WYSUk Ugefa_Wde& [f SbbWSde fZSf fZW nVa `afZ[`Yo abf[a` [e `af S XWSe[T^W

S^fWd`Sf[hW( ?ad ekefW_ dW^[ST[^[fk dWSea`e S`V Y[hW` fZW XSUf fZSf fZWeW ^WYSUk Ugefa_Wde SdW `ai

h[dfgS^^k W_TWVVWV i[fZ[` S VW`eW gdTS` XdS_Wiad]& ^WSh[`Y fZW_ Se ^WYSUk Ugefa_Wde aX AHGB i[^^ a`^k

`WUWee[fSfW XgdfZWd Sbb^[USf[a`e fa fZW ;aSdV Xad K99 9bb^[USf[a`e [` XgfgdW( LZ[e& [` S`V aX [feW^X& [e `af

WUa`a_[US^^k WXX[U[W`f(

ISdf N aX Aad[la` Mf[^[f[Wem K99 9bb^[USf[a` Ua`e[efe aX fZW TS^S`UW aX fZW ^S`Ve iZ[UZ _S]W gb fZW

Kg__[f ISd] VWhW^ab_W`f dg``[`Y iWef aX KiSklW JaSV S`V fZSf ZShW `af Se kWf TWW` SbbdahWV Se

Aad[la` Mf[^[f[Wem eWdh[UW SdWS( @[hW` fZW la`[`Y aX fZW SdWS Xad XgfgdW VW`eW dWe[VW`f[S^ S`V Ua__WdU[S^

geW S`V fZW Wj[efW`UW aX Aad[la` Mf[^[f[Wem VW`eW ,1(0)+0]N ekefW_& [f [e _k h[Wi fZSf fZW _aef

WUa`a_[US^^k WXX[U[W`f egbb^[Wd S`V fZW _aef SV_[`[efdSf[hW^k WXX[U[W`f _WS`e aX VWS^[`Y i[fZ fZWeW ^S`Ve

[e fa SbbdahW fZW K99 9bb^[USf[a` Sf fZ[e f[_W( LZ[e i[^^ eShW fZW dSfWbSkWde aX Aad[la` Mf[^[f[We S`V AHGB

fZW Uaef aX [`ha^hW_W`f [` kWf XgdfZWd K99 9bb^[USf[a`e(

@W`WdS^^k& Xad fZW SdWS TW[`Y SeeWeeWV& Aad[la` Mf[^[f[Wem V[efd[Tgf[a` ekefW_ [e _adW VWhW^abWV fZS`

AHGBme( <a`eWcgW`f^k& Ugefa_Wd ^aSVe SdW [` _gUZ U^aeWd bdaj[_[fk fa Aad[la` Mf[^[f[Wem ,1(0)+0]N

XSU[^[f[We fZS` fZWk SdW fa AHGBme XSU[^[f[We( <a`e[VWdST^W WXX[U[W`U[We SdW S`f[U[bSfWV Xda_ fZW _[f[YSf[a`

aX fZW `WWV Xad SVV[f[a`S^ dWVg`VS`f egbb^k fa fZW SdWS( 9e iW^^& [f [e bdWXWdST^W Xad eWdh[UW fa TW

bdah[VWV Sf ,1(0)+0]N dSfZWd fZS` Sf 2(-,).(2]N( LZW ^SffWd ZSe eWdh[UW ^[_[fSf[a`e ahWd WjfW`VWV

V[efS`UWe( Bf i[^^ [`Ugd YdWSfWd ^aeeWe& [` fgd` dWVgU[`Y egbb^k ha^fSYW fa `Wi Ugefa_Wd ^aSVe Sf fZW W`V

aX fZW XWWVWd fZWdWTk SVhS`U[`Y fZW `WWV Xad [`UdWSeWe fa fZW 2(-,).(2 ]N egbb^k USbSU[fk(

LZW Z[efad[US^ VWhW^ab_W`f aX Wj[ef[`Y [`XdSefdgUfgdW [e dW^WhS`f( Aad[la` Mf[^[f[We ZSe Tg[^f agf [fe

ekefW_ ge[`Y S efS`VSdV[lWV ,1(0)+0]N egbb^k( Bf dWbdWeW`fe fZW _aef WXX[U[W`f abbadfg`[fk fa bdah[VW S

efS`VSdV[lWV eWdh[UW fa S^^ aX ISdfe B fZdagYZ N aX fZW Aad[la` Mf[^[f[Wem K99 9bb^[USf[a`( 9e S dWeg^f aX

Aad[la` Mf[^[f[Wem Wj[ef[`Y ekefW_ Ua`X[YgdSf[a`& Ua`e[VWdST^W WXX[U[W`U[We SdW S`f[U[bSfWV Xda_ fZW

_[f[YSf[a` aX V[dWUf^k Sffd[TgfST^W S`V [__WV[SfW gbefdWS_ iad] iZ[UZ fZW AHGB ekefW_ i[^^ dWcg[dW(
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;k Ua_bSd[ea`& fZW Aad[la` Mf[^[f[Wem [`XdSefdgUfgdW dWcg[dWe `a _S\ad ad [__WV[SfW ekefW_

[`XdSefdgUfgdW [_bdahW_W`fe fa SUUa__aVSfW fZW SVV[f[a`S^ Ugefa_Wdem ^aSVe(

?da_ S eWdh[UW dW^[ST[^[fk efS`Vba[`f& AHGBme ^WYSUk egbb^k baeWe S `g_TWd aX ^[_[fSf[a`e fZSf _Sk

`WYSf[hW^k [_bSUf eWdh[UW dW^[ST[^[fk Se [e egbbadfWV Tk fZW ,*++ K9B=B S`V <9B=B Ua_bSd[ea`e( =gW fa

fZW dgdS^ `SfgdW aX AHGBme V[efd[Tgf[a` `Wfiad]& [f [e _adW WjbaeWV fa agfSYW'USge[`Y W^W_W`fe S`V [e

Ua`X[YgdWV fa egbbadf ^aiWd Ugefa_Wd VW`e[fk( B` Ua`fdSef& Aad[la` Mf[^[f[Wem Za_aYW`age gdTS` TSeWV

,1(0)+0]N Ua`f[Ygage egbb^k ekefW_ [e _adW X^Wj[T^W S`V Wcg[bbWV fa egbbadf S Z[YZWd Ugefa_Wd

VW`e[fk( LZW W^[_[`Sf[a` aX fia eWbSdSfW ha^fSYW ^WhW^ bdafaUa^e [e S _SffWd aX YaaV abWdSf[`Y bdSUf[UW

S`V i[^^ ^WSV fa fZW dSf[a`S^[lSf[a` aX g``WWVWV Vgb^[USfW S`V)ad dWVg`VS`f egbb^k ba[`fe(

9 dagYZ h[egS^ [`ebWUf[a` aX fZW AHGB ^WYSUk iaaV ba^We ^WSVe fa fZW Ua`U^ge[a` fZSf fZW 2(-,).(2]N

SeeWfe SdW ^[]W^k `WSd[`Y fZW W`V aX fZW[d VWbdWU[ST^W ^[XW( O[fZ fZW S`f[U[bSfWV i[VW`[`Y aX Jk_S^ JaSV

>Sef& fZW dW_ahS^ aX fZWeW ba^We Xda_ fZW eagfZ e[VW dWbdWeW`fe S` abbadfg`[fk fa dWf[dW fZ[e badf[a` aX

fZW U[dUg[f(

9^^ aX AHGBme dSfW U^SeeWe iZ[UZ _[YZf TW Sbb^[UST^W SdW _SfWd[S^^k Z[YZWd fZS` fZSf aX Aad[la` Mf[^[f[We(

Bf eZag^V TW `afWV fZSf [f VaWe `af SbbWSd fZSf fZW AHGB MdTS` A[YZ =W`e[fk Pa`W dSfW [e Sbb^[UST^W Se

fZW Kg__[f ISd] IZSeW 1 VWhW^ab_W`f VaWe `af Ua`fS[` -&*** ad _adW Ugefa_Wde( Bf SbbWSde fZSf fZW

_adW Uaef^k FWV[g_ =W`e[fk Pa`W dSfW iag^V TW Sbb^[UST^W( FadWahWd& AHGBme YW`WdS^ eWdh[UW

$Ua__WdU[S^% dSfWe _gef TW Ua_bSdWV i[fZ fdS`eXad_Sf[a` [`U^gVWV ea fZWdW [e `a Ua`Xge[a` fa fZW

eUZaa^ Se S Ugefa_Wd(

H`W _gef S^ea Ua`e[VWd fZW SVVWV abWdSf[a`S^ Ua_b^Wj[fk aX S^^ai[`Y baU]Wfe aX AHGB Ugefa_Wde fa

Wj[ef W_TWVVWV i[fZ[` Aad[la` Mf[^[f[Wem eWdh[UW fWdd[fadk S`V bafW`f[S^ Xad Ugefa_Wd Ua`Xge[a`( LZWeW

SdW S^ea XSUfade iZ[UZ fW`V fa XShagd Aad[la` Mf[^[f[We TW[`Y fZW bdWXWddWV eWdh[UW bdah[VWd(

B` Ua`U^ge[a`& [f [e _k ab[`[a` fZSf fZW XSUfade Ua`e[VWdWV iW[YZ [` XShagd aX YdS`f[`Y fZW

KWdh[UW 9dWS 9_W`V_W`f 9bb^[USf[a`& ISdfe B fa N& fa Aad[la` Mf[^[f[We(
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Bart Burman, B.A.Sc., MBA, P.Eng.
98 Archibald Road
RR2 Kettleby, Ontario L0G 1J0 Email: bart.burman@rogers.com
H) 905-939-8529 Cell) 416-219-9976

PROFESSIONAL PROFILE

# Extensive progressive current operational, financial and business management
experience within the electricity distribution sector; 25+ years progressive senior
management knowledge and expertise,

# Well honed sense of industry issues which allows for applicable and effective
action from strategic development to ultimate resolution and implementation.

# Technologically “fluent”; team leader of “state of the art” business approaches
such as task cycle approach to work management, various process and
improvement techniques.

# Highly developed project management and multi-tasking skills using portfolio
management techniques.

# Acute comprehension of regulatory requirements to enable LDC compliance;
experienced with regulatory filings.

# Initiated, designed and implemented Ontario Hydro’s first distribution operation’s
management centre to better meet customer needs and improve operations.

# A fair and involved team leader and player; enthusiastic and dedicated to
excellence; creative, “out of the box” visionary.

# Quick study; effectively determine and leverage key business drivers for
maximum value; lead highly skilled work forces toward goal achievement

# Attentive to needs/delivered presentations to many LDC Boards

CAREER HISTORY

President, Burman Energy Consultants Group Inc. Dec 2009 – pres.
# Successfully transformed the business into a Corporate entity, while seamlessly

providing continuity of services to clients,
# Grew annual business revenues from $150,000 to over $4.5M within 3 fiscal

years,
# Organically increased staff complement, and acquired contract resources to meet

client needs,
# Invested in staff cross training to be able to respond to variations in client work

demands,
# Grew client base primarily by maintaining an exceptionally high industry

performance standard,
# Sustained a value based suite of service offerings across a broad spectrum of LDC

functional areas, ensuring uncompromising due diligence at a competitive market
price,

# Ensured safety mission, policies, subcontractor WSIB clearances and all other
aspects of requisite client safety due diligence are in place and adhered to.
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Career History, continued

Managing Partner, EnerSpectrum Group Dec 2002 –2009.
# Delivered commercially viable suite of product offerings to meet LDC needs

including system optimization modeling and analysis, conservation and demand
management (CDM) services, total resource cost test, economic model and
application services.

# Prepared a $820,000 CDM program plan for Aurora Hydro; co-coordinating its
implementation.

# Prepared supporting material for regulatory rates submissions, including
responses to interrogatories,

# Initiated and managed all aspects of new service offerings,
# Acquired additional resources, increasing staff complement to 5 to meet new

demand for services,
# Presented power point presentations to EDA, OEB, OPA, ADM of Energy,

Commissioner for Alternate Energy on industry issues and their solutions.

Hydro One 1981 - 2002
Director, Corporate Development 2000- 2002

# Spearheaded project management of Hydro One’s call centre, finance, HR payroll
and IT service outsourcing ensuring time lines and budgets were met.

# Delivered effective presentations, key strategies and frameworks; managed
information and made practical linkages with key business imperatives.

# Led asset management process design and implementation teams.
# Established practical process inputs/outputs, handoffs, quality/quantity and

change management criteria.

Director, Distribution Operation Management 1999-2000
# Designed and implemented emergency event response organization and led

operations teams through several response and restoration efforts.
# Analyzed Ontario Hydro’s distribution operations, worked with direct reports to

identify necessary changes for improvement, worked as a team to brainstorm
restructuring of functional areas, design and implement organizational structures,
facilities, support I.T., and execution of changes. Held direct report managers
accountable for execution and provided coaching and support along the way.

# Managed an annual operating budget of $30M with a staff complement of 150.
# Piloted the first Ontario Hydro distribution network specific GIS system to predict

outage cause and effective feedback to the customer.

Director, Investment Strategy 1998-1999
Director, Distribution System Engineering and Sustainment 1997-1998

# Designated chief engineer for the Ontario Hydro distribution system; directed
investment planning, asset sustainment and engineering departments.

# Analyzed business decisions to ensure viability of new investments, thereby
securing value delivery of the distribution network.

# Developed long range business plans and annual budgets for the distribution
network $200M annually. Monitored actual budget performance and projections
and adjusted direction as required.
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Career History, continued

# Directed implementation and ongoing provision of a province wide computer
standard and operating system platform.

Customer Supply Planning Manager, Field Operations 1993-1997
Retail System Utility, Central Bay Utility, Orangeville

# Implemented a process perspective as a management tool to facilitate continuous
improvement and extract optimal team and individual performance. Managed 11
Direct Reports.

# Introduced a customer transaction feedback system, which tracked service
performance and enabled better response to needs of the end use customer.

# Concluded several supply negotiations with large customers

Held a series of progressive positions prior to 1993.

EDUCATION/COURSES

Masters of Business Administration, University of Toronto 1988
Bachelor of Applied Science, Electrical Engineering, University of Toronto 1981

Coaching for Performance 2002
Covey Leadership Week 2000
Selling Breakthroughs Certification 2000
Process re-engineering – Boston, Mass. 1996
Service Quality/Process Improvement Facilitator Certification 1993

BUSINESS AFFILIATIONS

Professional Engineers of Ontario
EDA Commercial Steering Committee Member

COMMUNITY INVOLVEMENT
Coach boys’ baseball

Director of ski program
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