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February 3, 2010 
 
Alan Solomon 
Project Manager 
California Energy Commission 
1516 Ninth Street 
Sacramento, CA 95814 
 
RE: Blythe Solar Power Project, Docket No. 09‐AFC‐6 
Responses to January 15 and 20, 2010 CEC Email Query from CEC staff, Additional Information regarding 
Transmission System Engineering.  

Dear Mr. Solomon: 

On January 15 and 20, 2010, CEC staff requested via email additional information and clarification on 
several Transmission System Engineering matters. Attached please find our responses to those specific 
questions.    

If you have any questions on this data response to the staff’s email queries, please feel free to contact 
me directly. 

Sincerely, 

Alice Harron 
Senior Director, Development 
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Data Response Queries – January 15, 2010 
TSE-DR-: An email request from Laiping Ng of the CEC on January 15, 2010 and a follow up 
email on January 20, 2010 requested the following additional information and clarification. 

1)  Clarify the proposed voltage and step up voltages.   

The T-line voltage has been previously provided on Figure 2-9. Additional voltage information is 
identified on Figures 2-14, 2-15, and 2-15a which are provided as attachments to this submittal.  The 
step-up voltages are provided on Figures 2-8, 2-9, and 2-15a also provided as an attachment to this 
submittal. 

If it is different from the ISO study, please submit a letter from the ISO and a letter from the SCE stating 
that the new proposed voltage is acceptable.  

The Applicant has received a letter from CAISO stating that the submitted modifications are acceptable. 
A copy of this letter is provided as an attachment to this submittal. 
 

2) Provide gen-tie information: number of conductors, type, rating, and length.  

The number and types of conductors are provided on Figures 2-14, 2-15, and 2-15a, with the rating and 
length given on Figure 2-15a. 
 

3) Update pole structures: take-off, dead-end, pole type, and height information.  

The updated pole structure information inclusive of take-off, dead end, pole type and height is provided 
on Figure 2-14. 
 

4) Update Figure 2-9 (one-line for the generators and gen-tie), Figure 2-14 (pole), and Figure 2-15 
(Colorado River Substation connection). Figure 2-15 needs to show step-up transformer connection 
and transformer data. 

Figure 2-9 was previously provided as stated above.  Figure 2-14 is being provided.  Applicant’s Figure 
2-15, Colorado River Substation SLD, is limited to Palo Verde I, LLC’s scope of supply.  SCE 
230kV/500kV step-up transformer connection and transformer information is provided, however, on 
Figure 2-15a.   
 

5) Update AFC: related pages only to reflect the voltage changes.   

The revised AFC Section 5.14, Transmission Line Safety & Nuisance, is attached at the end of this 
submittal. 
 

6) Please update Figure 2-8 (Conceptual One Line Diagram - Power Plant).  

The revised Figure 2-8 is provided as an attachment to this submittal.
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Figure 2-8 
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Figure 2-9 
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Figure 2-14 
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Figure 2-14
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PALO VERDE I, LLC
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Figure 2-15 
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To Palo Verde I, LLC - BSPP
230KV TRANSMISSION LINE

2156 KCMIL (BLUEBIRD)

To Palo Verde I, LLC - BSPP
230KV TRANSMISSION LINE

2156 KCMIL (BLUEBIRD)

Palo Verde I, LLC
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Figure 2-15a 
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*Adapted from CAISO Phase I
 Cluster Study, Figure 2.1
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1623 A

Blythe Solar Power Project
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CAISO Letter 
  



G Ç~Ü~~r~)a ISO California Independent System Operator Corporation

February 2, 2010

Mr. Ray Dracker
Senior Vice President
Solar Millennium LLC

1625 Shattuck Avenue, Suite 270
Berkeley, CA 94709

Subject: Blythe Solar Power Project: Q 294 - LGIP Data

Dear Mr. Dracker,

This confirms that the California ISO received the Appendix B package for Blythe Solar Power
Project on November 25,2009. Consistent with Section 6.7.2, Appendix Y of the FERC Tariff
governing the interconnection process, the revised Appendix B included a change in

interconnection voltage from 500 kV in the original application, to 230 kV. The Appendix B
package included single line diagrams showing step up from the 18 kV generator voltage
directly to the 230 kV interconnection voltage.

The submitted modifications are acceptable under the tariff, and are being used as the basis for
completing the Phase II Cluster Study.

Please let me know if i can be of further assistance.

Sincerely,

lÅ'v \A 'y ~
o

Linda Wright
Project Specialist

916/351-4470
Iwright(êcaiso.com

www.caiso.com I 151 Blue Ravine Road I Folsom, CA 95630 I 916.351.4400
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Revised AFC Section 5.14 
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5.14 Transmission Line Safety and Nuisance 

Summary  

Project’s transmission line safety and nuisance impacts will be less than significant.  Analyses indicate 
that neither Project construction nor operation will result in significant increases in electric and magnetic 
fields (EMF) levels or audible noise.  Because the Project transmission system will conform to applicable 
California Public Utilities Commission (CPUC) and other regulatory requirements, induced current and 
voltage are unlikely to lead to hazardous electrical shocks.  Corona (a phenomenon occurring on the 
surface of the energized transmission conductor) can cause interference with radio and television 
reception.  Corona typically becomes a design concern for transmission lines with voltages of 345kV and 
above.  The Project will be connected at 230kV and it will employ large diameter conductors, therefore no 
corona-related design issues are expected.  Due to the remoteness of the Project electric transmission 
facilities, no adverse effects to local communication networks are anticipated.  Project design and 
construction will adhere to standards and procedures that minimize the likelihood of interference with 
aircraft communications or avionics. 

5.14.1 Environmental Impacts  
5.14.1.1 Aviation Safety 
The Project is located one mile north of an active airport (in Blythe).  Due to this proximity, height 
restrictions were evaluated for Project structures that would need to be located within the restricted 
airspace.   

The 230kV double circuit transmission lines will use monopoles up to 145 feet in height, and where 
heights are restricted due to proximity to the airport, will use 90-foot tall monopoles.  The gen-tie line 
route starts northwest of the airport, heading south, to the west of the airport.  The closest point of the 
gen-tie line route is approximately 1.6 miles west of the end of the nearest runway.  The gen-tie line route 
continues south crossing Interstate Highway 10, then veers southwest, then west, terminating at the 
proposed site of the Colorado River substation.  Analysis in accordance with Federal Aviation 
Administration (FAA) rules indicate a 2.3-mile segment of the t-line route for which a height restriction of 
90 feet will be required.  The Project has submitted Form 7460, “Notice of Proposed Construction and 
Alteration,” to the FAA consistent with the FAA’s advance notice requirement.  The FAA has completed 
41 of 58 of the aeronautical studies required (each pole represents a single study).  The completed 
studies include the pole nearest the airport, and all studies completed to date indicate the Project 
structures present no hazard to aircraft navigation.   

5.14.1.2 Radio Frequency Communications 
Transmission line-related radio frequency interference is one of the indirect effects of the transmission 
line operation and is produced by the physical interaction (which is called corona) between air molecules 
and the electric field on the surface of line’s conductor and the hardware holding the conductor off the 
tower.  Since the level of interference depends on factors such as the electric field on the conductors and 
hardware, distance from the line to the receiving device, orientation of the antenna, frequency and level of 
the signal , line configuration and weather conditions, maximum interference levels are not specified as 
design criteria for modern transmission lines.   

The potential for such corona-related interference is usually of concern for lines operating at 345kV and 
above and where the electric field on the surface of the conductor is above 15kV/cm. The double circuit 
BSPP transmission lines will operate at 230kV and below 15kV/cm because of the large conductor 
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(“Bluebird”) chosen for the project.  Radio frequency interference is not expected to be a concern during 
operation of the line.   

5.14.1.3 Audible Noise 
Corona may also produce audible noise from a transmission line.  As discussed above, given the 
operating voltage and the conductor surface electric field, the corona production of BSPP will be 
insignificant.  

An additional source of audible noise is hum caused by the generator step-up transformer installed on the 
facility site.  This hum is insignificant in comparison to plant operational noise and therefore will not add 
any appreciable audible noise to the noise levels discussed in Section 5.8, Noise.   

5.14.1.4 Electrical Effects 
Induced Current and Voltages  

Electric fields at ground level from transmission lines can induce electrical currents on metallic and other 
conducting objects in the near vicinity of the line. However, the magnitude of the electric field from the 
BSPP facilities will be so low that induced currents will be imperceptible. 

Electric and Magnetic Fields 

Voltage and currents on the transmission lines produce electric and magnetic fields at ground level. The 
magnitude of these fields is a function of the physical configuration of the facility and the voltage and 
current levels of the facility. 

Electric field strength is directly proportional to the line's voltage; that is, increased voltage produces a 
higher electric field.  At a given distance from the transmission line conductor, the electric field is inversely 
proportional to the distance from the conductors, so that the electric field strength declines as the 
distance from the conductor increases.  The strength of the electric field is measured in units of kV per 
meter (kV/m).   

Magnetic fields around transmission lines are produced by the level of current flow through the 
conductors, measured in amperes.  The magnetic field strength is also directly proportional to the current; 
that is, increased amperes produce a stronger magnetic field.  As the voltage on the conductor is usually 
very steady, the magnetic field is directly related to the power flow on the line.  The magnetic field is 
inversely proportional to the distance from the conductors, and thus, like the electric field, the magnetic 
field strength declines as the distance from the conductor increases.  Magnetic fields are expressed in 
units of milligauss (mG).   

Considerable research has been conducted over the last thirty years on the possible biological effects 
and human health effects from EMF.  This research has produced many studies that offer no uniform 
conclusions about whether long-term exposure to EMF is harmful or not.  In the absence of conclusive 
evidence, some states, California in particular, have chosen not to specify maximum acceptable levels of 
EMF.  Instead, California mandates a program of prudent avoidance whereby EMF exposure to the public 
would be minimized by encouraging electric utilities to use low-cost techniques to reduce the levels of 
EMF.   

Electric and Magnetic Field Calculations Assumptions 

It is important that any discussion of EMF include the assumptions used to calculate the values and to 
remember that EMF in the vicinity of power lines varies based on a variety of factors including, line 
design, the presence of other lines in the right of way (ROW), line loading, and distance from the line.  
The electric field depends upon the line voltage and 230 kV has been used nominally throughout this 
Application for Certification. The magnetic field is proportional to the line current (amperes) which is 
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directly related to the power flowing on the transmission lines. The power flow on the BSPP will be 
variable. It will be a function of the interconnected power system loading and the output of the generating 
facility; which is in turn a function of the solar energy being converted by the facility.  As the line loading is 
variable, the calculations are based on the nominal loading on each of the double circuits being 
construction for the BPSS; which is 500MW. 

The arrangement of the transmission lines in the ROW is another important consideration for the field 
calculation.  The Project interconnection will utilize a new ROW; therefore, no other lines are considered 
in this study.  The phase arrangement of each line has been entered into the model used for the field 
calculation.  The phase arrangement is indicated in the conceptual pole configuration in Figure 5.14-1   

Electric and Magnetic Field Calculations   

The calculated electric fields are expressed in kV/m and the magnetic fields expressed in mG.  The 
various inputs for the calculations include voltage, maximum load in amperes, current angle (phasing), 
conductor diameter and spacing, along with relative location of conductors and shield wires.  The 
elevation used for the conductors is the lowest point of the conductors which corresponds to the midpoint 
between two tangent structures where the conductor sag is the greatest.  Table 5.14-8 shows the input 
values used for modeling and Figure 5.14-1 shows the pole design used for phase configuration and 
circuit height.  The electric and magnetic field MF calculation inputs are as follows:   

1) All calculations are based on up to date electrical engineering principles and have been 
validated with extensive field comparisons of actual and predicated values. 

2) These approximations are only valid for low frequency (50-60 Hz) AC transmission lines.   
3) The effects of earth return currents are ignored when calculating the magnetic field.   
4) Conductor heights are assumed worst case conditions under maximum sag  
5) All calculations assume the ground is flat with the same elevation as that of centerline.   
6) The calculated height above ground is 1 meter (3.28 feet) 

Table 5.14-8 EMF Study Conductor Information  

Line Conductor OD 
(inches) 

No. of Conductors Load  
(Amperes) 

Gen-Tie Line 1.762 1 1,255 Amperes per circuit 

Figures 5-14.2 and 5.14-3 summarize the results of the EMF Simulation of the interconnecting 
transmission line and the numerical results at the edges of the ROW are included in Table 5.14-9.   

Table 5.14-9 EMF Study Edge-of ROW Calculation Results 

ROW 
Edge (feet) 

Magnetic Field (B) rms 
(mG) 

Electric Field (E) rms 
(kV/m) 

-75 18.07 0.03 

75 18.07 0.03 

From Figures 5.14-2 and 5.14-3, the maximum magnitude of the magnetic and electric fields at the edge 
of the ROW is 18.07mG and 0.03kV/m respectively.  While the State of California does not set a statutory 
limit for electric and magnetic field levels, the CPUC, which regulates electric transmission lines, 
mandates EMF reduction as a practicable design criterion for new and upgraded electrical facilities.  As a 
result of this mandate, the regulated electric utilities have developed their own design guidelines to 
reduce EMF at each new facility.  The CEC, which regulates transmission lines to the first point of 
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connection, requires generators to follow the existing guidelines that are in use by local electric utilities or 
transmission-system owners.   

In keeping with the goal of EMF reduction, the interconnections of the Blythe Project will be designed and 
constructed using the principles outlined in the directives of the CPUC by developing design procedures 
compliant with Decision 93-11-013 and GO-95, -128, and -131-D.   

Substation and Switchyard 

The electric and magnetic fields EMF at the fence line of substations and switchyards will be insignificant 
with respect to the incoming transmission lines and therefore was not considered in the EMF study.  The 
incoming transmission lines will be designed to maintain minimum ground clearances until within the 
Project switching station and Colorado River substation fence lines and thus were included in the study.   

Anticipated EMF levels are typical for the Project as designed.  If required, the pre- and post-
interconnection verification measurements could be made consistent with IEEE guidelines   

5.14.1.5 Fire Hazards  
The proposed 230kV transmission interconnection lines will be designed, constructed, and maintained in 
accordance with the CPUC’s GO-95, which establishes clearances from other man-made and natural 
structures to reduce/avoid fire hazards.  The Project will maintain the onsite portions of the transmission 
line route and immediate area in accordance with existing regulations and accepted industry practices 
that will include identification and abatement of any fire hazards.  The offsite portions of the transmission 
line will be owned and operated by SCE and the line and immediate area also will be maintained in 
accordance with applicable requirements and standard good practices that include fire protection.   

5.14.2 Mitigation Measures  
No significant transmission line-related impacts were identified as a result of the Project studies.  The 
Project will be designed, constructed, operated, and maintained in accordance with the applicable LORS 
and to minimize EMF at the edges of the ROW.  Impacts will be less than significant with Project 
implementation as described in this section (e.g., insulators and hardware selected to minimize corona 
noise; pre- and post-Project noise surveys performed to document ambient condition change caused by 
the line, and procedures to investigate and resolve interference complaints).  No additional mitigation is 
required.  However, should additional currently unforeseen issues arise; they will be addressed to ensure 
that impacts remain less than significant.   
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Figure 5.14-1 

  



5.14  Transmission Line Safety and Nuisance  
 

Blythe Solar Power Project  February 2010 

 

Figure 5.14-2 
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Figure 5.14-3 
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DECLARATION OF SERVICE 
 

I, Carl Lindner, declare that on, February 3, 2010, I served and filed copies of the attached 
Blythe Solar Power Project Data Response Materials:  
 
Data Responses to January 15 and January 20, 2010 CEC Staff Email Queries 
Transmission System Engineering clarifications and revisions.   
 
The original document, filed with the Docket Unit, is accompanied by a copy of the most recent 
Proof of Service list, located on the web page for this project at: 
 
[http://www.energy.ca.gov/sitingcases/solar_millennium_blythe]. 
 
The document has been sent to the other parties in this proceeding (as shown on the Proof of 
Service list) and to the Commission’s Docket Unit, in the following manner:   
 
(Check all that Apply) 
 
For service to all other parties: 
_____ sent electronically to all email addresses on the Proof of Service list; 

 

__X___ by personal delivery or by overnight delivery service or depositing in the United States 
mail at Camarillo, California with postage or fees thereon fully prepaid and addressed as 
provided on the Proof of Service list above to those addresses NOT marked “email 
preferred.” 

AND 

For filing with the Energy Commission: 

__X_ sending an original paper copy and one electronic copy, mailed and emailed respectively, 
to the address below (preferred method); 

OR 
_____ depositing in the mail an original and 12 paper copies, along with 13 CDs, as follows: 

CALIFORNIA ENERGY COMMISSION  
Attn:  Docket No. 09-AFC-6 
1516 Ninth Street, MS-4 
Sacramento, CA 95814-5512 

 docket@energy.state.ca.us 
 
I declare under penalty of perjury that the foregoing is true and correct. 
       
 
       
      _______________________ 




