
Southern California Edison
WODUP  A.13-10-020

DATA REQUEST SET  A.13-10-020 WODUP ED-SCE-10

To: ENERGY DIVISION
Prepared by: Scott Lacy, P.E. 

Title: Project Engineer  
 Dated: 12/05/2014

Question ALT-18a:

Follow-up to ALT-14 (Data Request No. 7, regarding the 2005 SCE Proposal for the WOD 
Upgrades): This request is follow-up to two statements in SCE’s responses to ALT-14:

� SCE provided a response to a potential alternative in which the existing double-circuit 220 kV 
structures would be reconductored with double-bundled 1033.5 kcmil conductors and the new 
double-circuit structures would be strung with the proposed double-bundled 1590 kcmil 
conductors. SCE noted that such a potential alternative would be infeasible due to physical 
construction safety and operational hazards. SCE also stated that the double-bundled 1590 kcmil 
conductor that would satisfy the Project Objectives could not be supported by the existing double 
circuit 220 kV structures.

� SCE’s response to ALT-14 states, “As was proposed in the 2005 project, the existing 
double-circuit towers as they are currently located in the field would only be able to support 
double-bundled 1033.5 kcmil ACSR as the maximum conductor size.” Due to discussion at our 
October 2014 meeting about changes to SCE’s wind loading criterion since 2005, we are 
uncertain as to whether this previous statement accurately represents SCE’s position.

Please answer the following additional questions regarding the capabilities of the existing 
double-circuit structures.

(A) Please confirm that the existing double-circuit structures would currently support the 
following conductors, given the 18 pound-per-square-foot wind design condition:

Double-bundled 1033.5 kcmil ACSR, as in the 2005 SCE Proposal for the WOD 

Upgrades.

Single-conductor 1590 kcmil ACSR, not double-bundled per circuit.

If the existing structures would not support these conductors, please explain what 
modifications would be required to the existing structures to support these conductors 
conductor.

Response to Question ALT-18a:

To clarify the statement made at the October 2014 meeting, the actual wind loading conditions 
used for transmission line design purposes for the WOD Upgrade Project vary over the length of 
the Project, depending on both the historical wind speeds (sustained and gusting) and typical 



wind angle from normal to the line.  A Project-specific meteorological study was performed in 
2011 and resulted in design wind conditions ranging from a minimum of 12 
pounds-per-square-foot (PSF) to a maximum of 18 PSF that are applied on the conductor as 
appropriate to different segments of the Project.  Please refer to the attachment titled “WOD 
Wind Map.pdf” that identifies the design wind condition applicable to each segment for this 
Project.

For the purpose of responding to this data request question, two separate lengths of the existing 
double-circuit towers were evaluated as ‘representative spans’ – an approximately 13.5-mile 
segment from the west side of the West of Devers-Interim reactor station to Malki Road and an 
approximately 5-mile segment from the San Bernardino Junction to Vista Substation.  The two 
applicable wind-loading design conditions (12 PSF and 18 PSF, respectively) were then applied 
to the existing towers in the study areas for each of the two requested conductor configurations 
to compare the possible results.  The eastern study area is representative of the typical SCE 
tower family (W-series) found in Segments 3 through 6, while the western study area is 
representative of the typical SCE tower family (N-O-P-Q-series) found in Segments 1 and 2.  
The summarized results of the ‘representative structures’ in the two study areas were then 
extrapolated to obtain approximated results for the approximately 30 miles of line remaining 
across the length of the Project.  And while the text of this data request question specifically 
referenced issues related to structure capacities, the analysis also includes the evaluation of 
conductor sag at emergency-rated temperature to determine if there would be any ground 
clearance issues that would have to be addressed as well.  Please refer to the attachment titled 
“Summary Conductor Evaluations.pdf” that includes the full analysis.

For the double-bundled 1033.5 kcmil ACSR option, approximately 80 spans, or 49% of the 165 
spans that make up the full line length, would violate SCE ground clearance design requirements 
(32 feet total, which includes the 30-foot requirement identified in General Order (GO) 95,Table 
1, Column F, Cases 3 and 4, plus a 2 foot design buffer).  The most likely solutions for these 
situations range from structure replacements with taller structures or intersetting structures 
somewhere in between the existing structures, if possible.  From a structure loading perspective, 
approximately 93 (56%) of the structures would be overloaded in some form or another, 
primarily the angle (89%) and deadend (82%) types, with approximately 46% of the tangent 
structures experiencing overload conditions.  Typical solutions for these conditions could range 
from the simple (i.e., adding redundant members to the tower design) to the very complex (i.e., 
complete tower replacement).

For the single-conductor 1590 kcmil ACSR option, approximately 96 spans (58%) of the 165 
spans would violate the SCE ground clearance design requirements, with similar solutions as 
described above.  From a structure loading perspective, approximately 49 (30%) of the structures 
would be overloaded in some form or another, primarily the deadend (71%) and tangent (20%) 
types, with approximately 11% of the angle structures experiencing overload conditions.  
Typical solutions for these conditions would be similar to those described above.



SUMMARY OF CONDUCTOR EVALUATIONS FOR DATA REQUEST 10 (ALT 18 AND ALT 19)

COUNT % COUNT % COUNT % COUNT % COUNT % COUNT % COUNT % COUNT %

72 35 49% 42 58% 4 6% 31 43% 7 10% 6 8% 32 44% 31 43%

COUNT % COUNT % COUNT % COUNT %   COUNT % COUNT % COUNT % COUNT %

TANGENT  (WC/NE/O) 46 21 46% 9 20% 8 17% 9 20% 10 22% 14 30% 21 46% 3 7%

ANGLE (WB/WF) 9 8 89% 1 11% 3 33% 3 33% 3 33% 7 78% 8 89% 0 0%

DEADEND (WY/P/Q) 17 14 82% 12 71% 12 71% 12 71% 12 71% 14 82% 14 82% 7 41%

Total 72 43 60% 22 31% 23 32% 24 33% 25 35% 35 49% 43 60% 10 14%

COUNT % COUNT % COUNT % COUNT % COUNT % COUNT % COUNT % COUNT %

165 80 49% 96 58% 9 6% 71 43% 16 10% 14 8% 73 44% 71 43%

COUNT % COUNT % COUNT % COUNT % COUNT % COUNT % COUNT % COUNT %

TANGENT  (WC/NE/O) 119 54 46% 23 20% 21 17% 23 20% 26 22% 36 30% 54 46% 8 7%

ANGLE (WB/WF) 11 10 89% 1 11% 4 33% 4 33% 4 33% 9 78% 10 89% 0 0%

DEADEND (WY/P/Q) 35 29 82% 25 71% 25 71% 25 71% 25 71% 29 82% 29 82% 14 41%
Total 165 93 56% 49 30% 50 30% 52 31% 55 33% 74 45% 93 56% 22 13%
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Southern California Edison
WODUP  A.13-10-020

DATA REQUEST SET  A.13-10-020 WODUP ED-SCE-10

To: ENERGY DIVISION
Prepared by: Scott Lacy, P.E. 

Title: Project Engineer  
 Dated: 12/05/2014

Question ALT-18b:

Follow-up to ALT-14 (Data Request No. 7, regarding the 2005 SCE Proposal for the WOD 
Upgrades): This request is follow-up to two statements in SCE’s responses to ALT-14:

� SCE provided a response to a potential alternative in which the existing double-circuit 220 kV 
structures would be reconductored with double-bundled 1033.5 kcmil conductors and the new 
double-circuit structures would be strung with the proposed double-bundled 1590 kcmil 
conductors. SCE noted that such a potential alternative would be infeasible due to physical 
construction safety and operational hazards. SCE also stated that the double-bundled 1590 kcmil 
conductor that would satisfy the Project Objectives could not be supported by the existing double 
circuit 220 kV structures.

� SCE’s response to ALT-14 states, “As was proposed in the 2005 project, the existing 
double-circuit towers as they are currently located in the field would only be able to support 
double-bundled 1033.5 kcmil ACSR as the maximum conductor size.” Due to discussion at our 
October 2014 meeting about changes to SCE’s wind loading criterion since 2005, we are 
uncertain as to whether this previous statement accurately represents SCE’s position.

Please answer the following additional questions regarding the capabilities of the existing 
double-circuit structures.

(B) After responding to part (A), please also specifically address the capacity of tangent 
structures, angle structures, and deadend structures. Address each structure type separately.

Response to Question ALT-18b:

Please refer to the attachment provided in SCE’s response to Data Request Question No. 
ALT-18.A that provides the information requested identified by structure type – tangent, angle, 
and deadend.



Southern California Edison
WODUP  A.13-10-020

DATA REQUEST SET  A.13-10-020 WODUP ED-SCE-10

To: ENERGY DIVISION
Prepared by: Scott Lacy, P.E. 

Title: Project Engineer  
 Dated: 12/05/2014

Question ALT-18c:

Follow-up to ALT-14 (Data Request No. 7, regarding the 2005 SCE Proposal for the WOD 
Upgrades): This request is follow-up to two statements in SCE’s responses to ALT-14:

� SCE provided a response to a potential alternative in which the existing double-circuit 220 kV 
structures would be reconductored with double-bundled 1033.5 kcmil conductors and the new 
double-circuit structures would be strung with the proposed double-bundled 1590 kcmil 
conductors. SCE noted that such a potential alternative would be infeasible due to physical 
construction safety and operational hazards. SCE also stated that the double-bundled 1590 kcmil 
conductor that would satisfy the Project Objectives could not be supported by the existing double 
circuit 220 kV structures.

� SCE’s response to ALT-14 states, “As was proposed in the 2005 project, the existing 
double-circuit towers as they are currently located in the field would only be able to support 
double-bundled 1033.5 kcmil ACSR as the maximum conductor size.” Due to discussion at our 
October 2014 meeting about changes to SCE’s wind loading criterion since 2005, we are 
uncertain as to whether this previous statement accurately represents SCE’s position.

Please answer the following additional questions regarding the capabilities of the existing 
double-circuit structures.

(C) Please provide a line sag and tension characteristics (Sag/Ten) table for each of the two 
conductor configurations listed above for spans representative of the existing double-circuit 
tower line.

Response to Question ALT-18c:

Please see the two attachments that contain the Sag/Ten reports for the two requested conductor 
types.

Note: These reports include the information for 33 separate ruling spans that cover the full extent 
of the existing lines from just west of the West of Devers-Interim reactor station to Vista 
Substation (i.e., Segments 2 through 6), which is more than just the two study areas described in 
SCE’s response to Data Request Question No. ALT-18.A, but do not include the spans from the 
San Bernardino Junction to San Bernardino Substation (i.e., Segment 1).
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