
                                                                 TRANSMISSION SYSTEM ENGINEEERING


D. TRANSMISSION SYSTEM ENGINEERING

The Commission’s jurisdiction includes “…any electric power line carrying electric power from a thermal power plant …to a point of junction with an interconnected transmission system.” (Public Resources Code, Section 25107.) The Commission assesses the engineering and planning design of new transmission facilities associated with a proposed project to ensure compliance with applicable law. The record indicates that the Applicant in this case accurately identified all interconnection facilities for Commission review.

Summary of the Evidence

The Palomar Energy Project does not require the construction of any new transmission lines, as the point of interconnection is an existing SDG&E 230 kV circuit located adjacent to the project site, and as there are no system impacts requiring such construction downstream of the point of interconnection.  The plant’s two combustion turbine-generators (CTGs) and one steam turbine generator (STG) will generate power at 18 kV.  Each generator will be connected to a dedicated 18/230 kV step-up transformer, which in turn will be connected to an on-site 230 kV switchyard.  The switchyard will be connected to the SDG&E transmission system by means of a loop-in to the existing Escondido-Sycamore 230 kV circuit.  The proximity of the project site to this suitable existing transmission line, which allows development of the project without need of new transmission lines, is one of the primary reasons that the site was selected (Direct Testimony of Joseph Rowley, Transmission System Engineering, p. 3; RT, p. 44).

The lattice towers that support the Escondido-Sycamore 230 kV circuit also support a second 230 kV circuit (i.e., the line is of double circuit construction).  The alignment of this 230 kV double circuit will be swapped with the alignment of an existing 138 kV circuit (both alignments are located within the existing 200-foot wide SDG&E right-of-way that extends along the west boundary of the project site).  This swap will position the Escondido-Sycamore 230 kV circuit immediately adjacent to the power plant site, so that the circuit may be looped into the plant switchyard without crossing other overhead lines.  As part of the swap, the existing 230 kV and 138 kV lattice towers will be replaced with modern steel monopoles of uniform aesthetic appearance.  In addition, several wooden pole-supported 69 kV circuits located on or adjacent to the project site will be undergrounded in order to unencumber the site, avoid overhead line crossings, and improve aesthetic appearance (Direct Testimony of Joseph Rowley, Transmission System Engineering, p. 3).

A System Impact Study, Detailed Facilities Study (DFS) and subsequent sensitivity analysis prepared by SDG&E, as well as studies by the Cal-ISO, demonstrate that with completion of certain 69 kV upgrades already planned by SDG&E and installation of two Special Protection Schemes, operation of the Palomar Energy Project will not cause any overloads or other nonconformities with system reliability criteria (Exhibit 35, Pre-filed Testimony of Joseph Rowley; Exhibit 50, Section5.4-5).  The already planned SDG&E 69 kV upgrades (the genesis of which is unrelated to the Palomar Energy Project) consist of reconductoring the Miramar-Scripps 69 kV line, and construction of a new 69 kV line between the Miramar and Sycamore 69 kV substations.  The two Special Protection Schemes (SPS) are as follows: 

· One SPS would drop Palomar Energy generation in case of emergency overloading of the Escondido-Esco 69 kV line during simultaneous outages of the Poway-Pomerado 69 kV circuit and the Goal Line generating plant.

· The second SPS would drop Palomar Energy generation in case of emergency overloading of the Bernardo-Felicita 69 kV tap and/or Escondido-Esco 69 kV line during outages of the Palomar-Sycamore 230 kV circuit, Escondido Olivenhain 69 kV circuit, or Escondido-Esco 69 kV circuit.

The studies prepared by SDG&E and the Cal-ISO included evaluation of scenarios both with and without the proposed Valley-Rainbow 500 kV line.  The studies demonstrate that, with completion of the 69 kV measures described above, the Palomar Energy Project will not cause any overloads or other nonconformities with system reliability criteria, regardless of whether or not the Valley-Rainbow project is constructed.  With the Palomar Energy Project in service, transmission facility loadings are generally lower without the Valley-Rainbow project than with it.  As a result, the studies determined that the second SPS is not required if Valley-Rainbow is not constructed (Exhibit 35, Direct Testimony of Joseph Rowley, p. 4; Exhibit 50, p. 5.5-6; RT p. 41).  

Staff reviewed the proposed engineering design for the transmission facilities and concluded that the power plant switchyard, outlet lines and termination are acceptable and will comply with applicable laws, ordinances, regulations, and standards (LORS) assuming that Conditions of Certification TSE-1 through TSE-8 are met (Exhibit 50, p. 5.5-1; RT, pp.  45-51).

Findings and Conclusions

Based on the uncontroverted evidence of record, the Commission makes the following findings and conclusions:

1. No new transmission lines are required for the project.

2. The Palomar Energy Project will interconnect with the SDG&E transmission system via a loop-in from an on-site switchyard to the existing Escondido-Sycamore 230 kV circuit that runs adjacent to the site.
3. A Detailed Facilities Study (DFS) and subsequent sensitivity analysis prepared by SDG&E, as well as studies by the Cal-ISO, demonstrate that with completion of certain 69 kV upgrades already planned by SDG&E and installation of two Special Protection Schemes, operation of the Palomar Energy Project will not cause any overloads or other nonconformities with system reliability criteria. 
4. The studies showed that, with the Palomar Energy Project in service, transmission facility loadings are generally lower without the proposed Valley-Rainbow project than with it.  As a result, the studies determined that the second SPS is not required if Valley-Rainbow is not constructed.
5. The Conditions of Certification ensure that the transmission interconnection facilities will be designed, constructed, and operated in a manner consistent with all applicable laws, ordinances, regulations, and standards (LORS).

The Commission therefore concludes that implementation of the measures specified in the Conditions of Certification listed below will ensure compliance with all applicable laws, ordinances, regulations, and standards (LORS) related to transmission system engineering as identified in this Decision.

Conditions of Certification

TSE-1

The project owner shall furnish to the CPM and to the CBO a schedule of transmission facility design submittals, a Master Drawing List, a Master Specifications List, and a Major Equipment and Structure List.  The schedule shall contain a description and list of proposed submittal packages for design, calculations, and specifications for major structures and equipment.  To facilitate audits by Energy Commission staff, the project owner shall provide designated packages to the CPM when requested.

Verification:  At least 60 days (or a lesser number of days mutually agreed to by the project owner and the CBO) prior to the start of construction, the project owner shall submit the schedule, a Master Drawing List, and a Master Specifications List to the CBO and to the CPM.  The schedule shall contain a description and list of proposed submittal packages for design, calculations, and specifications for major structures and equipment (see a list of major equipment in Table 1: Major Equipment List below).  Additions and deletions shall be made to the table only with CPM and CBO approval.  The project owner shall provide schedule updates in the Monthly Compliance Report.

Table 1: Major Equipment List

Breakers

Step-up Transformer

Switchyard

Busses

Surge Arrestors

Disconnects

Take off facilities

Electrical Control Building

Switchyard Control Building

Transmission Pole/Tower

Grounding System

TSE-2

Prior to the start of construction the project owner shall assign an electrical engineer and at least one of each of the following to the project: A) a civil engineer; B) a geotechnical engineer or a civil engineer experienced and knowledgeable in the practice of soils engineering; C) a design engineer, who is either a structural engineer or a civil engineer fully competent and proficient in the design of power plant structures and equipment supports; and D) a mechanical engineer.  (Business and Professions Code Sections 6704 et seq., require state registration to practice as a civil engineer or structural engineer in California.)  

The tasks performed by the civil, mechanical, electrical or design engineers may be divided between two or more engineers, as long as each engineer is responsible for a particular segment of the project (e.g., proposed earthwork, civil structures, power plant structures, equipment support).  No segment of the project shall have more than one responsible engineer.  The transmission line may be the responsibility of a separate California registered electrical engineer.  The civil, geotechnical or civil and design engineer assigned in conformance with Facility Design condition GEN-5, may be responsible for design and review of the TSE facilities.

The project owner shall submit to the CBO for review and approval, the names, qualifications and registration numbers of all engineers assigned to the project.  If any one of the designated engineers is subsequently reassigned or replaced, the project owner shall submit the name, qualifications and registration number of the newly assigned engineer to the CBO for review and approval.  The project owner shall notify the CPM of the CBO’s approval of the new engineer.  This engineer shall be authorized to halt earthwork and to require changes; if site conditions are unsafe or do not conform with predicted conditions used as a basis for design of earthwork or foundations.

The electrical engineer shall:

1. Be responsible for the electrical design of the power plant switchyard, outlet and termination facilities; and

2. Sign and stamp electrical design drawings, plans, specifications, and calculations.

Verification:   At least 30 days (or a lesser number of days mutually agreed to by the project owner and the CBO) prior to the start of rough grading, the project owner shall submit to the CBO for review and approval, the names, qualifications and registration numbers of all the responsible engineers assigned to the project.  The project owner shall notify the CPM of the CBO’s approvals of the engineers within five days of the approval.

If the designated responsible engineer is subsequently reassigned or replaced, the project owner has five days in which to submit the name, qualifications, and registration number of the newly assigned engineer to the CBO for review and approval.  The project owner shall notify the CPM of the CBO’s approval of the new engineer within five days of the approval.

TSE-3

The project owner shall keep the CBO informed regarding the status of engineering design and construction.  If any discrepancy in design and/or construction is discovered, the project owner shall document the discrepancy and recommend the corrective action required.  The discrepancy documentation shall become a controlled document and shall be submitted to the CBO for review and approval.  The discrepancy documentation shall reference this condition of certification.

Verification:  The project owner shall submit monthly construction progress reports to the CBO and CPM which include the documentation of any discrepancies identified by the project owner.  The project owner shall transmit a copy of the CBO’s approval or disapproval of any corrective action taken to resolve a discrepancy to the CPM within 15 days.  If disapproved, the project owner shall advise the CPM, within five days, the reason for disapproval, and the revised corrective action to obtain CBO’s approval.

TSE-4

For the power plant switchyard, outlet line and termination, the project owner shall not begin any increment of construction until plans for that increment have been approved by the CBO.  These plans, together with design changes and design change notices, shall remain on the site for one year after completion of construction.  The project owner shall request that the CBO inspect the installation to ensure compliance with the requirements of applicable LORS.  The following activities shall be reported in the Monthly Compliance Report:

a) receipt or delay of major electrical equipment;

b) testing or energization of major electrical equipment; and

c) the number of electrical drawings approved, submitted for approval, and still to be submitted.

Verification:    At least 30 days (or a lesser number of days mutually agreed to by the project owner and the CBO) prior to the start of each increment of construction, the project owner shall submit to the CBO for review and approval the final design plans, specifications and calculations for equipment and systems of the power plant switchyard, outlet line and termination, including a copy of the signed and stamped statement from the responsible electrical engineer attesting to compliance with the applicable LORS, and send the CPM a copy of the transmittal letter in the next Monthly Compliance Report.

TSE-5

The project owner shall ensure that the design, construction and operation of the proposed transmission facilities will conform to all applicable LORS, including the requirements listed below. The project owner shall submit the required number of copies of the design drawings and calculations as determined by the CBO.

a) The power plant switchyard and outlet line shall meet or exceed the electrical, mechanical, civil and structural requirements of CPUC General Order 95 or National Electric Safety Code (NESC), Title 8 of the California Code and Regulations (Title 8), Articles 35, 36 and 37 of the “High Voltage Electric Safety Orders,” National Electric Code (NEC) and related industry standards.

b) Breakers and busses in the power plan switchyard and other switchyards, where applicable, shall be sized to comply with a short-circuit analysis.  

c) Outlet line crossings and line parallels with transmission and distribution facilities shall be coordinated with the transmission line owner and comply with the owner’s standards.

d) The project conductors shall be sized to accommodate the full output from the project.

e) Termination facilities shall comply with applicable SGD&E interconnection standards.

f) The project owner shall provide:

i) The final Detailed Facility Study (DFS) including a description of facility upgrades, operational mitigation measures, and/or Special Protection System (SPS) sequencing and timing if applicable, 

ii)   Executed Facility Interconnection Agreement

Verification:  At least 60 days prior to the start of construction of transmission facilities (or a lessor number of days mutually agreed to by the project owner and CBO), the project owner shall submit to the CBO for approval:

a) Design drawings, specifications and calculations conforming with CPUC General Order 95 or NESC, Title 8, Articles 35, 36 and 37 of the “High Voltage Electric Safety Orders,” NEC, applicable interconnection standards and related industry standards, for the poles/towers, foundations, anchor bolts, conductors, grounding systems and major switchyard equipment.

b) For each element of the transmission facilities identified above, the submittal package to the CBO shall contain the design criteria, a discussion of the calculation method(s), a sample calculation based on “worst case conditions”
 and a statement signed and sealed by the registered engineer in responsible charge, or other acceptable alternative verification, that the transmission element(s) will conform with CPUC General Order 95 or NESC, Title 8, California Code of Regulations, Articles 35, 36 and 37 of the, “High Voltage Electric Safety Orders,” NEC, applicable interconnection standards, and related industry standards.

c) Electrical one-line diagrams signed and sealed by the registered professional electrical engineer in responsible charge, a route map, and an engineering description of equipment and the configurations covered by requirements TSE-5 a) through f) above. 

d) The DFS operational mitigation measures, SPS, executed Facility Interconnection Agreement and Verification of Cal-ISO Notice of Synchronization shall be provided concurrently to the CPM and CBO. Substitution of equipment and substation configurations shall be identified and justified by the project owner for CBO approval.

TSE-6   
The project owner shall inform the CPM and CBO of any impending changes, which may not conform to the requirements TSE-5 a) through f), and have not received CPM and CBO approval, and request approval to implement such changes.  A detailed description of the proposed change and complete engineering, environmental, and economic rationale for the change shall accompany the request.  Construction involving changed equipment or substation configurations shall not begin without prior written approval of the changes by the CBO and the CPM.

Verification:      At least 60 days prior to the construction of transmission facilities, the project owner shall inform the CBO and the CPM of any impending changes which may not conform to requirements of TSE-5 and request approval to implement such changes.

TSE-7

The project owner shall provide the following Notice to the Cal-ISO prior to synchronizing the facility with the California Transmission system:

a) At least one week prior to synchronizing the facility with the grid for testing, provide the Cal-ISO a letter stating the proposed date of synchronization; and

b) At least one business day prior to synchronizing the facility with the grid for testing, provide telephone notification to the Cal-ISO Outage Coordination Department.

Verification:   The project owner shall provide copies of the Cal-ISO letter to the CPM when it is sent to the Cal-ISO one week prior to initial synchronization with the grid.  The project owner shall contact the Cal-ISO Outage Coordination Department, Monday through Friday, between the hours of 0700 to 1530 at (916) 351-2300 at least one business day prior to synchronizing the facility with the grid for testing.  A report of conversation with the Cal-ISO shall be provided electronically to the CPM one day before synchronizing the facility with the California transmission system for the first time.

TSE-8

The project owner shall be responsible for the inspection of the transmission facilities during and after project construction, and any subsequent CPM and CBO approved changes thereto, to ensure conformance with CPUC GO-95 or NESC, Title 8, CCR, Articles 35, 36 and 37 of the “High Voltage Electric Safety Orders,” applicable interconnection standards, NEC and related industry standards.  In case of non-conformance, the project owner shall inform the CPM and CBO in writing, within 10 days of discovering such non-conformance and describe the corrective actions to be taken.

Verification:  Within 60 days after first synchronization of the project, the project owner shall transmit to the CPM and CBO:

a) “As built” engineering description(s) and one-line drawings of the electrical portion of the facilities signed and sealed by the registered electrical engineer in responsible charge.  A statement attesting to conformance with CPUC GO-95 or NESC, Title 8, California Code of Regulations, Articles 35, 36 and 37 of the “High Voltage Electric Safety Orders,” and applicable interconnection standards, NEC, related industry standards, and these conditions shall be provided concurrently.

b) An “as built” engineering description of the mechanical, structural, and civil portion of the transmission facilities signed and sealed by the registered engineer in responsible charge or acceptable alternative verification.  “As built” drawings of the mechanical, structural, and civil portion of the transmission facilities shall be maintained at the power plant and made available, if requested, for CPM audit as set forth in the Compliance Monitoring Plan.

c) A summary of inspections of the completed transmission facilities, and identification of any nonconforming work and corrective actions taken, signed and sealed by the registered engineer in charge.
� Worst case conditions for the foundations would include for instance, a dead-end or angle pole.  
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