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IN THE MATTER OF the Ontario Energy Board Act, 1998, S.O. 1998, c.15 (Schedule B) (the “Act”); 
AND IN THE MATTER OF an Application by Hydro One Networks Inc. pursuant to section 92 of the Act, for an Order or Orders granting leave to construct a transmission reinforcement project between the Bruce Power Facility and Milton Switching Station, all in the Province of Ontario; 
Preamble 
The following are my pre-filed questions to the applicant, Hydro One, in the matter before this Board

and to be discussed at the Technical Conference. There are references to certain documents. However, as these are all documents already in the possession of the applicant, I submit that it should not be necessary for me to file or produce these, now, for the purposes of the Technical conference. As I have presented the excerpts and stated their sources, these should be easily confirmed by the applicant.

  Firstly, I find that is absolutely inappropriate to argue that there was insufficient time to conduct an appropriate study in the Series Compensation of the existing Bruce to Milton Line. It is my submission that, prior to even applying to the OEB for approval for a project, that all relevant studies regarding alternatives should have been conducted. Further, I believe that the negligence to conduct such studies constitutes a frivolous and vexatious argument brought before the Ontario Energy Board. In fact, I believe that such an egregious omission should result in such an application being dismissed out of hand and that the proponents/applicants should be directed to return for approval once they have completed all such due diligence requirements. 

   The fact is that this project has been in consideration for years. The fact that the IESO 2005jul 10 year outlook actually stated that this line was unnecessary speaks to the fact that it was a consideration well before 2005. In other words, the appropriate studies could have been conducted years ago.

   Also, there is the matter of the near- term measures. These, also, involve capacitor technology. But, my understanding is that the application of any such technology to a transmission line requires appropriate studies regardless of whether the application is temporary or permanent. This implies that studies had to have been done before this technology could even be considered, at all.  It also begs the question, why the series compensation study could not have been done at the same time as the  studies for the shunt capacitors.

   It appears to me, that if the technology is appropriate temporarily, it is therefore appropriate 
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permanently. It is either appropriate for application to the line, or it isn’t.

Therefore, my questions derive directly from the above considerations and to the content of the  

following passage as well as other documentation, following (emphasis added).

“ In the OPA’s letter dated December 22, 2006 (found at Exhibit B, Tab 6, Schedule 5, Appendix 2), the OPA recommended that Hydro One implement certain near-term measures (uprating existing 230 kV circuits from Hanover to Orangeville, and installing static or dynamic shunt capacitors), and interim measures (installing generation rejection for the Bruce generation, and possibly, installing series compensation facilities on the Bruce to Longwood and Longwood to Nanticoke 500 kV circuits) in recognition of the fact that the new 500 kV transmission line could not be built by 2009, when additional generation is added to the area. In its letter dated January 17, 2007 to the OPA (found at Exhibit B, Tab 6, Schedule 5, Appendix 3), Hydro One indicated its commitment to proceed with these measures, other than series compensation which is pending the results of a due diligence study to be undertaken by the OPA. The near-term and interim measures bridge the transmission capability shortfall until the new 500 kV line is in-service. The earliest in-service date for the new 500 kV line is December 2011, assuming expedited approvals. At that time, the full capacity of all of the Bruce units and the committed wind generation in the Bruce area are expected to be available (refer to Figure 1 below). “

Questions
1. What studies were done regarding the application of the near term measures and will you make these available to this hearing, in general, and to the Intervenors, in particular? Also, what was decided, static or dynamic shunt capacitors, or both? Please comment..

2.  Specifically, did those studies, in any way, show that these near term measures themselves were inappropriate for consideration as an alternative to the installation of a new line, or as a component of an alternative to the installation of a new line?

3.  While the passage states that “The near-term and interim measures bridge the transmission capability shortfall until the new 500 kV line is in-service.” there is no mention to what degree. In other words, can you provide proof that the near-term and interim measures would not be able to continue to “bridge this shortfall”, which may , apparently, include the full generation capacity of the two refurbished reactors and not just supply enough additional capacity to service existing wind power projects and those additional small generating projects which have been postponed because of “transmission constraints” in the vicinity of this project. Please comment.

4.  Also, as I note that no other areas in our province were subjected to these transmission constraints, I ask the following.

     Were these constraints employed because there was insufficient transmission capacity, now, for these other projects, or were they based upon the consideration of the full capacity required later, that is the capacity required to accommodate the two nuclear units as well as all the other transmission projects being considered by small generators in the area. If the latter, then why enforce the constraint. These projects could have been online, with no difference to the eventual 
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outcome, that is, if the extra transmission was in fact needed. Simply, even without any temporary measures, the suggestion seems to be that the nuclear units cannot begin to service the 

grid until there is transmission capacity available for their load. So, regardless of the alternative chosen, there does not seem do be an appropriate reason for the constraints now. Can the present transmission capacity support these other generation projects now. Can the near-term measures, alone or in conjunction with the interim measures support these other generators in the meantime. Please comment.

5.  Further, the passage states  “ the new 500 kV transmission line could not be built by 2009, when additional generation is added to the area “ and “ The earliest in-service date for the new 500 kV line is December 2011". This certainly suggests that the near-term and interim measures are to be expected to carry the full generation load applied to the transmission lines for two full years before the new line is ready. If these measures can do this for two years, I submit that they can do it alone, for longer, and without the need of the additional and much more costly line. Please comment. 

6.  At any time did you undertake any cost evaluation of these alternatives. Do you deny that the cost of installing the alternate on existing transmission lines can be for as little as eleven per cent of the cost of installing a new transmission line.  Do you deny that the alternate will require little or no land acquisition and, therefore, no expropriation. Please comment.

7.   As this alternative is installed on existing lines it has a much smaller “footprint” than a new transmission line. In fact, all the appropriate concerns of the various Intervenors as well as the various entities represented in the Consultations will simply evaporate if capacitor technology devices in the most appropriate configuration for our transmission needs is chosen over a bare and unprotected transmission line. Please comment.

8. Why was it not possible to conduct the appropriate studies regarding Series Compensation in all the years that this project has been considered as a possible reality? Are you aware of the diverse range of devices grouped under the general term “Series Compensation”. Are you aware of the range of applications of these various devices. Moreover, have you investigated the Thyristor based compensation devices. Since not any of this is new technology, why hasn’t this been investigated in the past. Tell me what reason there is for a utility to simply ignore the consideration of technologies that have been employed successfully elsewhere over such a long time? Please comment.

9.  Hydro One is, in fact, involved in projects around the province that involve capacitor technology. At least one has been completed. Certainly, these were not undertaken without appropriate studies and/or without approval from the OEB? Please comment.

10. I have heard a claim that a highly placed Hydro One executive claimed that there was no precedent for the application of Capacitor Technology on transmission lines serviced by a Nuclear Power Plant, and, further, that Hydro One will seek an indemnity if forced to apply this 
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technology rather that install the new line. Is there any truth to this and is this an argument that Hydro One/OPA will actually make before the Board? Please comment.

11.  I believe the above reference, if true, alludes to SSR, subsynchronous resonance. This is not a condition found only with Nuclear facilities. It is found with any large thermal facility feeding long transmission lines. However, the application of TCSC, Thyristor Controlled Series Capacitors (or Compensation, depending on usage) was employed to eliminate that problem by 1992. Please comment.  

12.  Do you actually deny that Series Compensation has been applied to transmission lines, elsewhere, for in excess of 53 years? Please comment.

13. Do you deny that this technology has developed and matured over all this time, eg. the 

thyristor based devices. Please comment..

14. Do you deny that, while this technology is considered as 2nd generation transmission technology, that the 3rd generation technology, power electronics, has been not only developed, but also utilized for quite some time, now? Please comment.

15. Are you aware of FACTS (Flexible Alternating Current Transmission Systems) technology, also available for some time now? This is now, for a decade, a blend of 2nd and 3rd generation devices. Please comment.

16.  Are you aware that, although the 3rd generation devices (Power Electronics) are still pricey, that even the more advanced capacitor devices no longer are? Please comment.

17.  Below are several IESO reports referring to the installation of Capacitor Technology, including Series Capacitors. The third seems to refer directly to what appears to be the subject of the “as yet not undertaken due diligence study “. Now, as this was a consideration in 2005, why couldn’t the OPA,, if it was their responsibility, continue from this report to conduct their due diligence study. Further, as Hydro One was involved directly in the subject of that third report, I would think it incumbent upon them to share this information with the OPA to ensure that the appropriate studies were conducted well ahead of approaching the OEB for a project approval. Please comment.

ADVANCE \d4May 11, 1999
IESO_REP_0379. CONNECTION ASSESSMENT. & APPROVAL PROCESS. SYSTEM IMPACT ASSESSMENT REPORT. For the Proposed Installation of: ...
http://www.theimo.com/imoweb/pubs/c ... /caa_SIAReport_2004-160_2006-223.pdf

CONNECTION ASSESSMENT

& APPROVAL PROCESS 

SYSTEM IMPACT ASSESSMENT REPORT
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For the Proposed Installation of:

Series Capacitors in the 500kV Circuits X503E & X504E at Nobel TS

SVCs at Porcupine TS & Kirkland Lake TS

Applicant: Hydro One Networks Inc.

CAA ID Nos. 2004(]160 Series Capacitors at Nobel TS

2006(]223 SVCs at Porcupine TS & Kirkland Lake TS

Transmission Assessments & Performance Department

FINAL Version

Date: 15th May 2007

ADVANCE \d4System Impact Assessment Report
ADVANCE \d4System Impact Assessment Report. Halton TS and Meadowvale TS. Installation of LV Shunt Capacitors. Acknowledgement. The IESO wishes to acknowledge the ...
http://www.theimo.com/imoweb/pubs/caa/caa_SIAReport_2006-221.pdf

System Impact Assessment Report Meadowvale & Halton LV Shunt Caps

System Impact Assessment Report

1. Project Description 

Hydro One is planning to install the following LV shunt capacitors at Meadowvale TS and Halton TS:

Meadowvale TS – Two 32.4 MVAR, 44 kV shunt capacitors

Halton TS – Two 21.6 MVAR, 27.6 kV shunt capacitors

Both transformer stations do not have any existing low voltage capacitor banks installed and during peak load periods, over half the output of the 300 MVAR shunt capacitor bank at Trafalgar TS is effectively being used to supply the reactive power demand of these particular loads together with the associated transmission line losses.

ADVANCE \d4May 11, 1999
ADVANCE \d4Introduction. For the condition with 30% series compensation installed on the 500kV circuits between the Bruce Complex and. Nanticoke GS, via Longwood TS, ...
http://www.ieso.ca/imoweb/pubs/caa/caa_SIAAddendum_2005-200.pdf

CONNECTION ASSESSMENT

& APPROVAL PROCESS

SYSTEM IMPACT ASSESSMENT REPORT ‑ Addendum

For the Proposed Installation of Series Capacitors

                                                                                                                                                   6.
 in the 500kV Circuits between the Bruce Complex & Nanticoke GS

Applicant: Hydro One Networks Inc.

CAA ID No. 2005(]200

Transmission Assessments & Performance Department

FINAL Version

Date: 13th July 2006

ADDENDUM TO THE SIA REPORT FOR THE BRUCE SERIES COMPENSATION

HYDRO ONE NETWORKS Inc.

Installation of Series Compensation in the 500kV Circuits Associated with the Bruce Complex

ADDENDUM TO THE SYSTEM IMPACT ASSESSMENT REPORT

Effect of Generation Rejection on the Post‑contingency Flows Following a B560V+ B561M Contingency

 Introduction

For the condition with 30% series compensation installed on the 500kV circuits between the Bruce Complex and Nanticoke GS, via Longwood TS, the SIA Report had identified a requirement for the section of circuits B4V & B5V between Hanover TS and Orangeville TS to be uprated to a sag temperature of 127oC to accommodate the expected post‑contingency flows. This requirement assumed that no post‑contingency generation rejection would be employed.

This Addendum summarises the results of additional studies to determine whether the uprating of these circuits would still be necessary if the wind‑turbine projects in the area were to be rejected, post‑contingency.

18.  Finally, there is the matter of this particular IESO study, following. It states repeatedly, throughout,  that a new Bruce to Milton Transmission Line is unnecessary.

It refers to the use of capacitor technology, including series compensation throughout as well. My primary question here does not deal with the accuracy of the IESO’s conclusions or predictions although I would like you to please comment on this. 

19.  Primarily, the existence of this very lengthy and detailed report suggests that there was absolutely no reason for the appropriate due diligence study not to have been initiated upon the release of this document. Please comment.  

20.  Also, below is content from some other, supporting, documentation. I would appreciate an explanation as to what was wrong or incorrect about the IESO’s evaluations in any of the comments below. Please comment.

http://www.ieso.ca/imoweb/pubs/marketReports/10YearOutlook_2005jul.pdf  

An Assessment of the Adequacy of Generation and Transmission Facilities to Meet Future 

                                                                                                                                                   7.
Electricity Needs in Ontario          

From January 2006 to December 2015

The IESO has yet to perform its full assessment of the impact of the proposed 500 kV series 

capacitors, coincident with Nanticoke GS no longer operating and with the additional 1,500 MW of generating capacity that is planned to be procured for  the western GTA and downtown Toronto in service. However, a limited number of load flow studies with the additional generating capacity included at arbitrary locations have been completed. These have shown that the series capacitors, together with new shunt capacitor banks at Middleport TS and with some of the units at Nanticoke GS converted to synchronous condenser operation, should be sufficient to enhance the transfer capability of the existing transmission facilities to allow Units 1 and 2 at Bruce A GS to be incorporated without the need for any new transmission lines.
 August 15, 2005 Public Page 27 of 76

   4‑5 Spring‑2008  This work is also required to ensure that adequate postcontingency voltages can be maintained following the loss of the Bruce‑to‑Milton 500kV line.

   6‑Fall‑2008   These facilities are required to ensure that adequate postcontingency voltages can be maintained in the GTA following the loss of the Bruce‑to‑Milton 500kV line.

 August 15, 2005 Public Page 35 of 76

 IESO_REP_0245v2.0

10‑Year Outlook

From the late 1990’s this was not a major concern as there were no firm plans to rehabilitate units at Bruce. When this became desirable, the studies performed by the IESO, Hydro One and Bruce Power have identified the need for transmission expansion to accommodate additional generation at Bruce. This may take the form of series compensation of existing transmission lines or the addition(al) of new transmission lines. 
Fortunately, the same types of system developments required to eliminate the need for Nanticoke generation described earlier this section are the same enhancements needed to accommodate additional generation at the Bruce site. These developments include the following:

· Installation of generation in proximity to the large GTA demand. Location of generation close to the load facilitates the installation of additional generation at Bruce in two ways; first, less energy needs to be transported long distances to the GTA reducing competition for transmission capability between Nanticoke and Bruce, and second, reactive power needs of the system are met by the local generation in the GTA;
                                                                                                                                                   8.

· Installation of series compensation in the 500 kV lines serving Bruce and Nanticoke. This form of compensation reduces the need for reactive power to support the large power flows to 

support the GTA, and reduces the need for post‑contingency voltage support; and

· Installation of shunt capacitors in southwestern Ontario. This form of compensation provides voltage support to the steady state power system, freeing up dynamic voltage control capability of generating units.

August 15, 2005 Public Page 47 of 76

IESO_REP_0245v2.0

10‑Year Outlook

· As was the case for the shutdown of Nanticoke, it is unlikely that these measures will eliminate the need for dynamic voltage support from the Nanticoke site. The most effective means to provide this capability while meeting the government’s policy to cease burning coal at Nanticoke is to convert several units to synchronous condenser operation.

 August 15, 2005 Public Page 48 of 76

 Bruce Area

 One of the potential sources of replacement supply for coal fired generation is the return to service of Bruce units 1 and 2. Preliminary IESO studies indicate that the proposed 500 kV series capacitors on the lines emanating from the Bruce Complex should sufficiently enhance the transfer capability of the existing transmission facilities to allow the additional capacity at Bruce GS to be incorporated without the need for any new transmission lines. IESO studies assumed that:

o Nanticoke GS was no longer operating as a generating station, but at least two units were operating as synchronous condensers;

o additional generating capacity that is expected in the western GTA and in downtown Toronto was in‑service; and,

o New capacitor banks at Middleport TS were in‑service.

August 15, 2005 Public Page 57 of 76

online 10 year.indd   

10yearOutlook‑highlights‑2005jul 
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An Assessment of the Adequacy of Generation and Transmission Facilities to Meet Future 

Electricity Needs in Ontario

From January 2006 to December 2015

Generation investment in the right locations will take advantage of existing transmission lines.
This replacement generation has been identified to resolve developing reliability risks and to maximize the benefits of existing transmission. Locating generation in undesirable locations could require substantial (and difficult) transmission investments, strand existing transmission assets and generation investments, and increase risks to the adequacy and reliability of electricity supply to the province.
  10‑YEAR OUTLOOK                                                                                            7

IESO2005InterimReview of Resource  

Adequacy Covering the Ontario Control Area 

for the period 2006 to 2008

September 13, 2005

IESO‑REP‑0285V0.2

 Approved by the RCC

November 29, 2005

  in the IESO’s 10‑Year Outlook, which is located on the IESO web‑site at the following URL:

http://www.ieso.ca/imoweb/pubs/marketReports/10YearOutlook_2005jul.pdf

21. It is my understanding that capacitor technology improves transmission capacity by improving the transmission efficiency of transmission lines. In other words, it increases the amount of generated power that makes it to the consumers. This makes their application a major Conservation initiative. Therefore, this increase in transmission capacity actually means there is a lesser and not greater requirement for new generation. In fact, I understand that the application of this technology to the transmission lines in the area serviced by the Atikokan coal burning generating facility and other generators will result in the retirement of the Atikokan facility without any need for replacement generation. I submit, therefore, that this does not immediately imply that we can ignore the addition of small and green generation. I submit that an ongoing process of applying this technology to all of Ontario’s grid will reduce our need for large scale generation facilities, particularly nuclear, and allow us to continue to add more appropriate 
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generation sources and even replace and retire nuclear generation from the mix. Please comment.

22. As blackouts and other outages are the responsibility of transmission utilities and not generators, this puts us in the costly state of compliance with the Must Run contracts. As Nuclear facilities and even most wind generators do not have Black Start capability, this further complicates the problem. The fact is that most available power from the black start capable facilities must first be directed to the large thermal facilities such as the nuclear. It is only after this has been realized that power is sent to the rest of the province. This is unacceptable. I submit that it would have been far more appropriate if, perhaps, at least two small or medium sized gas burning generators were installed in the direct vicinity of the Bruce, before even considering bringing any other nuclear generation online. The gas units would provide black start for the nuclear power generators and the wind power generators. This would allow for more immediate energizing of the rest of Ontario in such situations. As this situation impacts directly on transmission, I believe it is appropriate for Hydro One to comment. Please do.

Board objectives, electricity
1. The Board, in carrying out its responsibilities under this or any other Act in relation to electricity, shall be guided by the following objectives:

ADVANCE \d41. To facilitate competition in the generation and sale of electricity and to facilitate a smooth transition to competition.

ADVANCE \d42. To provide generators, retailers and consumers with non-discriminatory access to transmission and distribution systems in Ontario.

ADVANCE \d43. To protect the interests of consumers with respect to prices and the reliability and quality of electricity service.

ADVANCE \d44. To promote economic efficiency in the generation, transmission and distribution of electricity. 

ADVANCE \d45. To facilitate the maintenance of a financially viable electricity industry.

ADVANCE \d46. To promote energy conservation, energy efficiency, load management and the use of cleaner energy sources, including alternative and renewable energy sources, in a manner consistent with the policies of the Government of Ontario. 1998, c. 15, Sched. B, s. 1; 2002, c. 23, s. 4 (1).

23.  Please comment on how a bare transmission line can better serve the objectives of the Ontario Energy Board, outlined above, than capacitor technology installed on existing transmission lines.

24. Please find attached, two email communications with a representative of ABB and a representative of Nokian, two major suppliers of transmission technology to utilities, world-wide. ABB has been in business for approximately 120 years and Nokian for over 50 years. These 
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representatives commented on my inquires regarding the use of series capacitors and other capacitor devices/technology on transmission lines. Please comment on the technical aspects of their responses.

       Chris Aristides Pappas                                                    519-538-5551 phone & fax

         RR2                                                                                  Aristides49@aol.com 

         Meaford, ON

         N4L 1W6 

Dated at Meaford, Ontario, this 5th day of October 2007

Chris Aristides Pappas

cc. Glen MacDonald, Hydro One Networks Inc. 

Senior Advisor – Regulatory 

Research and Administration 

Hydro One Networks Inc. 

8th Floor, South Tower 

483 Bay Street 

Toronto ON M5G 2P5 

James H. Smellie, Osler, Hoskin and Harcourt LLP 

Gord Nettleton, Osler, Hoskin and Harcourt LLP 



