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Comment I-119: Attachment 3. 

“Paso Robles City Council opposes new power lines over Highway 46” by News Staff of Paso Robles Daily 
News  
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2/5/2021 Paso Robles City Council opposes new power lines over Highway 46 - Paso Robles Daily News 

Paso Robles Daily News 
Paso Robles City Council opposes new power lines over 
ffighway 46 

Click here to view the meeting on Youtube. 

- At its Tuesday night meeting, the Paso Robles City~ voted unanimously to oppose a proposed PG&E power line 
that would cross Highway 46 and travel across several businesses on the east side of Paso Robles. 

Community Development Director Warren Frace showed slides of the proposed Estrella Substation and Paso Robles 
Area Reinforcement Project. Representatives of Cava Robles RV Park, Vma Robles Winery, Riboli Winery, and several 
other businesses in the area spoke against the proposal. PG&E is proposing improvements to the Estrella Substation and 
Paso Robles Area Reinforcement Project which includes the construction of towers 70' to 105' tall to transport 
electricity across the freeway. 

Hans Michel, the owner of Vina Robles said their facility values the visual experience of visitors to that part of Paso 
Robles and says large power lines near the eastern entrance of the city will compromise that visual experience. Others 
said the power lines and large towers would ruin their businesses. Steve Baker of Cava Robles RV Resort said that 
PG&E has an alternative that is preferable environmentally. 

Ultimately the council voted 5-0 to oppose the development, but City Manager Tom Frutchey advised the council this 
may be a long process, and the city needs to be prepared to fight the proposal at each step. The council's vote will be sent 
to the California Public Utilicy Commission. 

The council also received a report from Police Chief Ty Lewis on cleaning the riverbed. He compared it to painting the 
Golden Gate Bridge. When they're finished making their way through the riverbed, they return to the beginning. He did 
not comment on ~Y. afternoon's bank robbery after which the robber escaped into the riverbed to elude officers. 

The city council also received a report from Paso Robles Fire Department Battalion Chief Randy Harris and Assistant 
City Manager Sarah Johnson-Rios regarding COVID-) 9. Harris says the vaccination program is underway at the Paso 
Robles Event Center. Reservations were taken last week and filled up by one Friday afternoon. He says they will take 

https://pasoroblesdailynews.com/paso-robles-<:ity-<lOuncil-opposes-pge-substaUon-plan/120082/ 1/3 
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2/5/2021 Paso Robles City Council opposes new power lines over Highway 46 - Paso Robles Daily News 

reservations again on Thursday. One can make a reservation for vaccination by going to the county website 
www.readyslo.org, or by calling (805) 543-2444. 

Assistant City Manager Sarah Johnson-Rios said the council approved in December spending $235,000 to assist local 
businesses. That money has gone to support parklets in the city, and also provide propane for heating out-of-door dining. 
The city is also introducing a !ll:.Yi..Jmlgram that allows local businesses to sell gi.ft.cal:ds. which include a 20-percent 
discount. The city pays for that discount up to $5,000 per business. The gift cards are going on sale now at more than 50 
businesses in Paso Robles. 

Administrative Services Director Ryan Cornell reported the city's financial standing is good. He says the city has just 
under $20 million dollars in reserves, which is about 50-percent of the annual budget. He recommends deferral of 
Transient Occupancy Tax Collections for hotels, motels, and short-term rentals. However, it would put the minimum 
deferral at $3,000 a month. 

The Paso Robles City Council also hired Oasis Associates to do environmental planning work to expedite the state's sale 
of the El Paso de Robles Youth Correctional Facility on Airport Road. The state has decided to sell the property and 
there are several interested buyers. The City of Paso Robles is not buying the property, but expediting the sale. 

Subscribe to our mailing list email address 

►iffittl 

Related 
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January 2~. 202 I 
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project 
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https://pasoroblesdailynews.com/paso-robles-<:ity-(lOlJncil-opposes,pge-substaUon-plan/120082/ 2/3 
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Comment I-120: Attachment 4. 

Land Use Element of City of El Paso de Robles General Plan 2003  



California Public Utilities Commission  3. Response to Comments 
 

Estrella Substation and Paso Robles Area 
Reinforcement Project 
Final Environmental Impact Report 
Volume 3 – Comments and Responses to Comments 

3-1621 March 2023 
Project 17.010 

 

  

ATTACHMENT 4 



California Public Utilities Commission  3. Response to Comments 
 

Estrella Substation and Paso Robles Area 
Reinforcement Project 
Final Environmental Impact Report 
Volume 3 – Comments and Responses to Comments 

3-1622 March 2023 
Project 17.010 

 

  

C~y of El Paso de Robles General Plan 2003 
Land Use Element 

LAND USE ELEMENT 

1.0 Introduction 

This Land Use Element provides for the opportunity for infill development within the City 
limits and expansion of the City limits to incorporate potential annexation areas. 

Since adoption of the Land Use Element in 2003, the City has completed annexation of the 
Sphere and Expansion Areas shown on Figure LU-2. Following completion of the Olsen Ranch 
and Beechwood Annexations in 2004 and the Linne Road (Our Town) Annexation in 2005, there 
are 19.9 square miles (12,739 acres) within City Limits. 

Population Planning Tlireshold 

Resolution 03-232, by which the General Plan was comprehensively updated in December 2003, 
established a population planning threshold of 44,000 persons. That population th.reshold was 
calculated on the assumption that the sum of all existing dwelling units (in 2003) and the 
maximum number of potential dwelling units authorized by the Land Use Element would be 
occupied by an average of 2.7 persons per household (average household size reported for the 
City in the 2000 U.S Census). 

As discussed below, the population planning threshold remains at 44,000 persons. However, in 
2012, the City Council approved adjustments to the underlying assumptions defining the 
occupancy of dwelling units. 

Population Projection 

The General Plan sets a vision and supporting policy focused on expected development between 2003 
and the plan's 2025 horizon year. This projection is not a statement of policy that the City should or 
will take actions to manage the rate of development to conform to the projection. 

When the General Plan Update was adopted in December 2003, based on the pace of development 
activity at that time, it was anticipa ted that residential build-out of the City, resulting in a population of 
44,000, would o cur by 2025. However, the national economic s lowdown that began in 2007, coupled 
with the hi.story of periodic slowdowns over prior decades, has caused the City to consider that build-out 
and an attendant population of 44,000 may take more than 20 additional years: to 2045 or longer, to 
attain. Table LU-38 contains a population projection prepared in 2014 that takes into consideration the 
periodic fluctuations in the economy as well as the anticipated availability of finished subdivided lots in 
the various sped.fie plan areas. Table 1-E in the Land Use Element Appendix provides greater detail for 
the figures shown in Table LU-38. It is important to note that the population projection in Table LU-38 
ru1d Table 1-E in the Lru,d Use Element Appendix is an estimate of population growth in response to the 
expected pace of development. 

Projected Number of Dwelling Units 

A key component of determining the future population is to identify the numbers of existing 
and potential dwelling units. Table LU-3 provides an accounting of these units. 

VacanciJ Rate 

In 2012, the City acknowledged that, at any point in time, a percentage of built units will be 
vacant, and that an appropriate vacancy rate is a hallmark of a healthy economy: helping 

LU-1 Revised March 2014 per GPA 2014-001 
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C~y of El Paso de Robles General Plan 2003 
Land Use Element 

provide access to housing and stabilize housing prices. According to the U.S. Census, between 
1980 and 2010, the housing vacancy rate has averaged 6.22 percent. However, noting that the 
vacancy rate fluctuates with the state of the economy, the City finds it prudent to adopt a more­
conservative vacancy rate of 5.0 percent. 

Average Household Size 

According to the U.S. Census, the household size has averaged 2.66 persons between 1980 and 
2010. The General Plan now (2012) assumes that each dwelling unit will be occupied with an 
average 2.66 persons. 

Build-Out Population 

At such time that the 16,818 units shown in Table LU-3 are built, it is assumed that 5.0% of them 
will be vacant and that the other 95.0 percent will be occupied with an average of 2.66 persons, 
yielding a population of 42,499. 

The City Council may consider general plan amendments that increase the numbers of dwelling 
units at build-out provided that the build-out population does not exceed the population 
planning threshold of 44,000 persons. 

Commercial and Industrial 

Land designated for commercial and industrial development is projected to be more than 
adequate to accommodate the demands associated with the planned for population growth. 

There is sufficient commercially designated area within the City to accommodate a projected 
2.90 million additional square feet of floor area through the Year 2025 (refer to Table LU-lB). 
Industrially-designated land could accommodate up to 1.50 million additional square feet of 
City of El Paso de Robles General Plan 2003 floor space through the Year 2025. Much of the 
industrial development is anticipated to be concentrated near the airport. 

LU-2 Revised March 2014 per GPA 2014-001 
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City or El Paso de Robles General Plan 2003 
Lang use Element 

2.0 Land Use Goals, Policies and Action Items 

GOAL LU-1: Land Uses. Strive to maintain a balanced community, where the majority of 
residents can live, work, and shop. 

POLICY LU-lA: Land Use Catego1ies. Provide an appropliate mix and diversity of land 
uses. 

Action Item 1. Amend/ update the Zoning Ordinance to ensw·e that there is a Zoning 
Distiict for each General Plan Land Use Catego1y on Table LU-2. 

Action Item 2. Allow projects in the Mixed Use land use category and/ or in Specific 
Plan areas to be developed with more than one land use. 

a e -T bl LU lA G enera IPl D an eve opment p "al otenti 
Land Use Category Acreage Percent 

Commercial 1,271 10.0% 
Business Park/lndustlial 1,721 13.5% 
Other/Public Facilities 1,947 15.3% 
Agiiettltw·e & Open Space 2,572 20.0% 
Residential 5,228 41.2% 

Total 12,739 100% 

Table LU-1B. General Plan Development Potential 

Land Use Existinsz Potential Total 
Residential 11,711 DU 5,107DU 16,818 DU 

Conmtercial 4,044,000 sf 2,8%,000sf 6,940,000 sf 

Industrial 2,093,000 sf 1,498,000 sf 3,591,000 sf 

Notes: 
1. DU= Dwelling Unit existing numbets of DU per December 31, 2011 Land Use Inventory; See Table LU-3 for details on 

potential DU 
2. Actual full commercial and industrial buildout would be driven wgely by market factois and other considerations 

beyond the control of the City. 

LU-3 Revised March 2014 per GPA 2014-001 
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C~y of El Paso de Robles General Plan 2003 
Land Use Element 

Table LU-2. General Plan Land Use Distribution 

Land Use Cateeorv Acres Percent 

Agriculture 814 7.3% 

Resideutinl Cntevories 

Residential Rural (1 du/5 acres) 0 0.0% 

Residential Suburban (1 du/25 acres) 642 5.8% 

Residential - Single Family - 1 (1 du/ acre) 419 3.8% 

Residential - Sins,.le Family - 2 (2 du/acre) 272 2.5% 

Residential - Single Family - 3 (3 du/ acre) 772 7.0% 

Residential -Sin1>.le Family -4 (4 du/acre) 1,590 14.3% 

Residential - Sin1>,le Family - 6 (6 du/acre) 18 0.2% 

Residential - Multiole Family - 8 (8 du/ acre) '21',7 2.8% 

Residential - Multiple Family - 9 (9 du/ acre) 17 0.2% 

Residential - Multiple Family -12 (12 du /acre) 178 1.6% 

Residential - Multiple Family -16 (16 du/acre) 0 0.0% 

Residential - Multiple Family - 20 (20 du/acre) 47 0.4% 

Mobile Home Park (5 du/acre) 58 0.5% 

Residentia l Total 4,300 39.0% 

Commercinl Cate90ries 

Nei1>.hborhood Commercial 55 0.5% 

Office Professional 29 0.3% 

Downtown Commercial 41 0.4% 

Co1nmunity Co1nme rcial 97 0.9% 

Reeional Commercial 175 1.6% 

Cmnmercial Service 505 4.6% 

Co 111111ercia l Total: 902 8.1% 

Mixed Use Cntey/ories 

Mixed Use 8 (Commercial and Multi-Family - 8) 18 0.2% 

Mixed Use 12 (Commercia l and Mulli-Family -12) 37 0.3% 

Mixed Use Total: 55 0.5% 

l11d11strinl Cnleyories 

Business Park 1,676 15.1 % 

Industry 52 0.5% 

llld11strial Total: 1,728 15.6% 

Other Cnleit0ries 

Public Facilities 1,654 14.9% 

Parks a nd Open Space 1,634 14.5% 

Other Ca te!{ories Total: 3,288 29.5% 

TOTAL 11,087 100.0% 
Notes: 
l . Source: Land Use lnventory, updated to reflect General Plan Amendments through June 30. 

2011. AU acreages are net (excluded di at d righ1s-of-way for st:reets and highways). 
2. It is expected that the ChandJer Ranch Area Specific Plan will include chMges to some of the 

above acreaRe in order to all-ain the 1,439 dwell in~ units provided by the General Plan. 
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City of El Paso de Robles General Plan 2003 

Lang use Element 

Table LU-3A. Summary of Potential Residential Development (Dwelling Units) 

Existing Potential Total 
Area/Land Use Cateitorles Dwellinit Units Dwellinit Units Dwellinit Units 

West Side (Includes area south of 1st Street) 
Uptown/Town Centre (lJITC) Specific Piao • 2.202 985 3.187 

Outside oftrITC- Single Family Residential 702 119 821 

Outside of lTITC - Multi-Family Residential 319 86 405 

Outside of lTITC - Non-Residential Use 43 0 43 

Subtotal 3,266 1,190 4.456 

East Side 
Borkcy Arca Specific Plan - Single Family 396 33 429 

Borkcy Arca Specific Piao - Multi-Family 107 193 300 

Union/46 Specific Plan (SF) 816 134 950 

Chandler Rauch Arca Specific Plan • Single Family 1 1.291 1.292 

Chandler Rauch Arca Specific Plan - Multi-Family 12 135 147 

Olsen Rauch Specific Piao - Single Family 4 574 578 

Olsen Rauch Specific Plan - Multi-Family 0 95 95 

Beechwood Arca Specific Piao - Single Family 5 469 474 

Beechwood Arca Specific Plan - Multi-Family 0 200 200 

Outside of Specific Piao Areas -Single Family 5.122 117 5.239 

Outside of Specific Plan Areas - Mobile Homes 310 0 310 

Outside of Specific Plan Areas - Multi-Family 1.587 648 2.235 

Non-Residential Use 85 28 113 

Subtotal 8,445 3.919 12,362 

Total 11,711 5,107 16,818 

Source: City of Paso Robles Land Use Inventory • December 31. 2011 . UTIC: Existing units as of 12131/11 ; pot<nti.al units assumes 989 pot<ntial units nunus 4 net units added since 01/01/ 10 . 

Table LU-3B: Population Projection 
Year Population 1 T otal Dwellin2 Units • 
2010 29,800 3 11,652 
2012 30,200' 11,n1 
2015 30,100 3 11,917 
2020 32,300 12,775 
2025 34,400 13,602 
2030 37,700 14,933 
2035 39,900 15,775 

2040 41,900 16,586 
2045 42,800 16,924 

Notes: 
LAfl population figures are rounded to the nearest 100. Except for 2010 and 2012, population figures are 

estimates based on household size and vacancy rate in Section 1 of this Land Use Element. 
2. Nwnbers of dwelling wuts in 2010 and 2012 are based total numbers of existing wuts reported on 

Gty' s Land Use Inventory; 
3. Soun:-e: 2010 U.S. Census Bureau 
4. Source: 2012 State Department of Finance (DOF) E-5 Report (for January 1, 2012) 
5. Population • decrease" caused by application of the General Plan's assumptions stated in Section 1 of 

this Land Use Element. The 2012 OOF population estimate reported 2.73 persons per household, 
which yielded a higher oooulation estimate than oroiected in 2015. 
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City of El Paso de Robles General Plan 2003 
Land Use Element 

POLICY LU-lB: Airport Land Use Compatibility. As a general policy, new residential 
development is an undesirable land use within the Airport Influence Area. 

Action Item 1. Prohibit further subdivision of land within the Airport Land Use 
Review Area (AP Overlay Area), or changes to land use or zoning, in a manner that 
would accommodate additional dwelling units. Existing parcels would, however, be 
entitled to be occupied by existing or new residential dwelling in accordance with 
current General Plan and Zoning. 

GOAL LU-2: Image/Identity. Maintain/enhance the City's image/ identity. 

POLICY LU-2A: Citizen Participation. Foster citizen participation in the planning 
process. 

POLICY LU-2B: Visual Identity. Promote architectural and design excellence by 
imposing stringent design and construction standards for commercial, industrial, mixed­
use, and multi-family projects. 

Action Item 1. Amend/Update the Zoning Ordinance to define standards. 
Encourage property-owners to upgrade existing buildings and sites to conform to 
these standards. 

Action Item 2. Adopt design standards to clearly articulate how important public 
views, gateways and landmarks (as shown on Figure CE-3) are to be maintained/ 
enhanced. This is to include, but not be limited to: 

• Enhancing views along highways, roads, streets, and rail corridors with 
landscaping, building setbacks, enhanced architecture and signage/ monuments. 

• Ensuring that residential building lots are of sufficient size to preserve the 
topographic and aesthetic features of the landscape. 

Action Item 3. Require utilities to be placed underground in new development 
projects, except for those circumstances where this requirement is not reasonably 
related to the specific project. Voltage lines of 44 KV or greater are excluded from 
this undergrounding requirement. 

Action Item 4. Continue to enhance the downtown as a priority. 

Action Item 5. Require new development to mitigate its share of the impacts to the 
natural and built environment as feasible and appropriate. 

POLICY LU-2C: Local Heritage. Preserve/enhance downtown and the historic Vine 
Street neighborhood through adherence to established guidelines. 

Action Item 1. Establish a Vine Street Historic Overlay District and adopt design 
guidelines. 
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City of El Paso de Robles General Plan 2003 
Land Use Element 

Action Item 2. Review new development projects for consistency with the 
Downtown design guidelines and the Vine Street neighborhood guidelines. 

POLICY LU-2D: Neighborhoods. Strive to maintain and create livable, vibrant 
neighborhoods and districts with: 

• Attractive streetscapes, 
• A pedestrian friendly setting, 
• Coordinated site design, architecture, and amenities, 
• Adequate public and private spaces; and, 
• A recognizable and high quality design aesthetic. 

Action Item 1 (Accessory Structures). Review/Revise the Zoning Ordinance, as 
necessary, to address the size, use and appearance of accessory structures to ensure 
neighborhood compatibility. 

Action Item 2 (Quality of Life). Preserve health and safety, and strengthen the 
integrity of distinct and identifiable neighborhoods and districts, by protecting local 
streets from cut through traffic, speeding, parking intrusion, and traffic congestion 
and by implementing traffic calming measures. 

a. Maintain/ enhance traffic flow of arterial streets bordering residential 
neighborhoods, and develop neighborhood traffic management plans where 
deemed appropriate. 

b. Provide well designed streets that provide for multiple benefits including public 
safety, mobility and storm water management. Integrate storm water 
management design features in an aesthetically pleasing manner to; intercept 
pollutants in storm water, recharge ground water, reduce storm water volume 
and velocity on streets that drain to the Salinas River, Huer Huero Creek, and 
other smaller tributaries for purposes of protecting and preserving riparian 
habitats and enhancing water resources. 

Action Item 3 (Traffic Calming). Develop safety and traffic calming measures to be 
incorporated into the design of streets to ensure that they are compatible with the 
character of the residential neighborhood and other districts with pedestrian activity. 
These measures are to include, but not be limited to: narrow lanes, landscaped 
parkways, traffic circles, textured crosswalks, angled parking, and/ or other 
measures. 

Action Item 4 (Safety/Security). Review and update, as necessary, the City's 
Building Security & Construction Standards for new development projects to 
address: 

• Exterior lighting, 
• Surveillance devices, 
• IUuminated street numbering, 
• Locking devices for doors, 
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City of El Paso de Robles General Plan 2003 
Land Use Element 

• Pedestrian safety devices, 
• City Security Plan requirements, and 
• City requirements/ standards to incorporate considerations related to safety and 

defensibility into project design and site layout. 

Action Item 5 (Light/Glare - New Development). Require all new lighting to be 
shielded and directed downward in such a manner as to not create off-site glare or 
adversely impact adjacent properties. The style, location and height of the lighting 
fixtures shall be submitted with the building plans and shalJ be subject to approval 
by the Development Review Committee prior to issuance of building or grading 
permits, as appropriate. 

Action Item 6 (Light/Glare - Existing Development). Continue to enforce the 
Genera] Performance Standards for AU Uses (Section 21.21.040 of the City's Zoning 
Ordinance) specifies that: "No direct glare, whether produced by floodlight, high­
temperature processes such as combustion or welding or other processes, so as to be 
visible from any boundary line of the property on which the same is produced shall 
be permitted. Sky-reflected glare from the building or portions thereof shall be so 
controlled by reasonable means as are practical to the end that said sky-reflected 
glare will not inconvenience or annoy persons or interfere with the use and 
enjoyment of property in and about the area where it occurs. 

POLICY LU- 2E: "Purple Belt"(Open Space/Conservation Areas Around the City). Create a 
distinct "Purple Belt" surrounding the City by taking actions to retain the rural, open space, 
and agricultural areas. 

Action Item 1. Coordinate with the County and private organizations to identify 
boundaries of and obtain support for a "purple-belt" that buffers the eventual edge of 
the City through the preservation of existing, and encouragement of future agriculture 
and open space. 

Action Item 2. As feasible, acquire development rights/ easements within the 
designated purple belt area. Use these development rights/easements to limit land uses 
within the designated purple belt to agricultural and/ or open space. 

Action Item 3. Take steps to ensure that the County retains surrounding lands in very 
low-density rural residential, open space (including natural resource), and agricultural 
uses. Oppose the creation of new parcels within the County. 

Action Item 4. Implement strategies that help preserve or protect agriculture beyond 
the City limits, including: 

• Establishment of agricultural buffer easements, berms and/or vegetative screening, 
on property proposed for urban development as a condition of approval of 
discretionary development applications. 

• Implement the City's adopted "right-to-farm" ordinance. 
• Participation in the Williamson Act and other farmland preservation programs. 
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City of El Paso de Robles General Plan 2003 
Land Use Element 

Action Item 5. Require disclosure agreements for new non-agricultural development 
within 500 feet of an existing agricultural use. Such disclosure agreements should 
describe potential nuisances (e.g., dust, noise, pesticide spraying, etc.) associated with 
normal agricultural operations. 

POLICY LU- 2F: Planning Impact Area (PIA): Maintain and periodically update a Planning 
Impact Area (PIA) to indicate the maximum potential geographical boundaries to which the 
City may grow in the foreseeable future (within the 2003-2025 planning period and beyond), 
or areas within which development patterns would have an immediate impact upon the 
City, and identify land use categories that would be assigned if unincorporated land were 
annexed. 

Action Item 1: Evaluate annexation requests for conformance with adopted General 
Plan goals, policies and action items (including the requirement that financing 
mechanisms or alternative measures be put into effect in order to ensure fiscal 
neutrality), as well as public infrastructure and service plans. 

Action Item 2: Continue to review and comment on planning efforts and development 
projects being considered by the County within the City's Planning Impact Area. 

POLICY LU- 2G: Specific Plans. Require for large, vacant and/ or underutilized areas, as 
well as for areas with special planning needs, as follows (refer to Figure LU-3): 

• 

• 
• 
• 
• . 

Areas outside of and southeast of the 2003 City limits, within Subarea "D" (proposed 
Annexation Areas between Linne Road and Creston Road). Two specific plans, 
which include: 

• 

Olsen Ranch Specific Plan 
Beechwood Area Specific Plan 
Chandler Ranch Area Specific Plan 
Oak Park Area Specific Plan 
Uptown/Town Centre Specific Plan 
Other areas as established by the City Council 

Limitations on Chandler Ranch Area Specific Plan, Olsen Ranch Specific Plan, Beeclnuood Area and 
Uptawnl[own Centre Specific Plans. 

The following shows the maximum number of dwelling units that can be accommodated 
within each of the specific plans. These numbers may be reduced, depending on 
topographic, environmental, or other development constraints: 

• Chandler Ranch Area Specific Plan: 
• Olsen Ranch Specific Plan: 
• Beechwood Area Specific Plan: 
• Uptawn/fown Centre Specific Plan 

1,439 dwellings 
673 dwellings 
674 dwellings 
989 dwellings 

Within the scope of a specific plan, the Planning Commission and City Council have the 
authority to: 

LU-9 Revised March 2014 per GPA 2014-001 



California Public Utilities Commission  3. Response to Comments 
 

Estrella Substation and Paso Robles Area 
Reinforcement Project 
Final Environmental Impact Report 
Volume 3 – Comments and Responses to Comments 

3-1631 March 2023 
Project 17.010 

 

  

City of El Paso de Robles General Plan 2003 
Land Use Element 

0 Provide flexibility in terms of: 
• Distribution of densities within the geographic area covered 
• Parcel sizes and location (including clustering to retain unique site features) 
• Development Standards and other Zoning Ordinance requirements 
• AUowable land uses by providing an opportunity for mixed use provisions (e.g. 

neighborhood serving commercial land uses) within the overall residential densities 
anticipated in the General Plan. This flexibility includes the ability to provide for 
multi-family land uses as Jong as the total dwelling unit count is within the scope of 
the General Plan designation for the geographic area under consideration. 

0 Address community-wide issues on a comprehensive basis, including: 
• Fiscal impacts 
• lnfrastructure phasing and financing 
• Parks and Tra.ils 
• Project Amenities 
• Coordinated Arch.itecture 

Action Item 1. Encourage establishment of Specific Plans for other areas where it 
would be appropriate to: 

a) Retain unique site features. 
b) Insure a cohesive development pattern for the area (A Specific Pl.an could 

establish site planning, design and architectural parameters that could integrate 
the uses of the different parcels in the area). 

c) Lend themselves to long-term development and infrastructure phasing; 
d) Allow for flexibility in site planning in order to encourage creative and higher 

quality design and to ensure compatibility with surrounding land uses. 

Action Item 2. As part of the environmental review of new Specific Plans, require 
preparation of fire station analysis identifying staffing requirements, station location, 
and response times. 

POLICY LU- 2H: Downtown. Continue to revitalize the h.istoric Downtown. Focus 
efforts on developing Downtown Paso Robles as the specialty retail, government, office, 
cultural, conference, and entertainment center of the City and North County region. 

Action Item 1. Continue requiring new projects to implement the adopted 
Downtown Design Guidelines and to adhere to the development standards of the 
Zoning Ordinance. 

Action Item 2. Promote a vibrant Downtown using the foUowing methods: 

• Implement the City's Economic Development Strategy. 
• Continue to support Main Street and Chamber of Commerce efforts to use 

media, publications and technology to encourage retailers and entrepreneurs to 
locate and build in downtown. 

• Encourage Main Street to recruit specialty stores to the Downtown 
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City of El Paso de Robles General Plan 2003 
Land Use Element 

• Promote special events in the downtown developed by the City, Farmer's 
Market, Main Street, Chamber of Commerce and other community groups. 

• Accommodate and encourage special festivals and events, and public art in the 
Downtown area. 

POLICY LU-21: Infill. Encourage infill development as a means of accommodating 
growth, while preserving open space areas, reducing vehicle miles traveled, and 
enhancing l.ivability / quality of life. Infill includes: 

1. Mixed use development in the Downtown and/or in areas within walking distance 
to transit, employment centers, and commercial services where the environmental 
impacts of the development would be minimized; 

2. Residential infill in/near established neighborhoods; 

3. Increased densities on sites which can accommodate the increases without having an 
adverse effect on adjacent properties; 

4. Targeted residential infill to help address the needs of Cuesta College students and 
employees, City and school district employees, seniors, lower income households 
and other special needs groups; and rehabilitation of older apartment complexes. 

Action Item 1. Amend the Zoning Ordinance to allow mixed-use projects in the 
Downtown and other suitable locations (near transit, multi-modal transportation 
facilities, commercial services, and/ or employment centers). 

Action Item 2. Prior to or concurrent with consideration of any mixed use projects, 
stringent design and construction standards shall be established. 

POLICY LU-2J: Public Art. Art is in public places is an essential element of the 
Community's quality of life, contributing to what makes Paso Robles a special place to 
live, work and shop. 

Action Item 1. Public and private development projects shall be required to 
contribute toward the establishment and maintenance of art in public places, based 
on a formula and process to be established by the City Council. 

POLICY LU-2K: Support environmental responsibility. Manage the natural landscape 
to preserve the natural beauty and rural identity of the community, which enhances 
ecological functions and maintains environmental and public health. 

Action Item 1. Require new development, either on public or private property, to 
mitigate its share of impacts from storm water on the natural environment through 
implementation of Low-Impact Development (LID) storm water management 
features. 
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City of El Paso de Robles General Plan 2003 
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GOAL LU-4: Public Services and Facilities. Maintain/improve the quality of life enjoyed 
by residents. 

POLICY LU-4A: Service Levels. Strive to ensure that City services and facilities are 
maintained at current levels and/or adopted standards, and are funded as revenues 
become available. These standards are summarized as follows: 

Police Maintain a ratio of 0.5 non-sworn personnel per 1,000 population. 
Maintain a ratio of 1.4 to 1.6 sworn personnel per 1,000 population. 

Emergency Strive to achieve a 4 minute response to 90% of the calls for service. 
Services Maintain a ratio of 0.8 to 1.3 Firefighters per 1,000 population. 
Public Works Public facilities to be designed to meet the current and planned land 
(Water, Sewer, uses, provisions to be made for continued operation, maintenance, 
Storm Drainage, and upgrades as necessary. Solid Waste) 

Library Maintain 0.5 square feet per capita of library facilities. 

Action Item 1. Direct City revenues toward continuing to fund the public services 
and on-going maintenance/operation of public facilities and utilities provided by 
the City (water, sewer, storm drains, police, emergency services, library, recreational 
services, and solid waste). 

Action Item 2. Require new development in annexation areas and/or specific plan 
areas to establish funding mechanisms to pay for the construction, maintenance, and 
operation of required City services and facilities on an on-going basis: (1) at current 
levels; or (2) per adopted City standards, as well as in compliance with state and 
federal mandates; and/or (3) as deemed necessary during the environmental review 
and/or the fiscal impact review process. 

Action Item 3. Require a fiscal impact analysis for new development in annexation 
areas and/ or specific plan areas and condition projects accordingly so as to ensure 
that they will be fiscally neutral and not result in a net loss for the City. 

Action Item 4. As part of implementation of the General Plan Update: 

• Review/ refine the existing Growth Management Plan to address Emergency 
service needs on a periodic basis. 

• Revise/update the City's Master Plans of Water, Sewer, Storm Drainage, and 
Solid Waste and City standards and specifications for public facilities. 

• Update the Capital Improvement Program so that it is in conformance with the 
revised Master Plans. 

• Investigate expansion of branch libraries to serve outlying areas and adding new 
outreach programs, including a book mobile. 

• Implement planned City library expansion into the 2nd floor of the existing 
library and develop City hall relocation plans, as feasible. 

• Maintain the Youth Arts Center satellite library. 
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Table 1-E 
Population Projection Details 

Potential Jan 1 Jan 1 Jan 1 

#Units 2015 2020 2025 

West Side 
Uptown/Town Centre Specific Plan 

Multi-fa mily, vacant lots 105 12 30 30 

Multi-familv, under-develoced lots 541 8 110 75 

Multi-familv, mixed use Potential 295 0 0 0 

Outside UTCSP Area 

Sinale family, vacant finished lots 97 10 20 15 
Sinale family, under-developed lots 22 0 2 1 

Sinole familv, vacant subdividable oarcels 3 0 1 1 

Multi-familv, vacant lots 17 0 16 1 

Multi-family, under-develoced lots 90 1 5 7 

Subtotal for West Side 1,170 

East Side 

Borkev Area Soecific Plan 

Sinale family, vacant finished lots 13 0 11 0 

Sinale family, vacant subdividable parcels 15 2 2 2 

Multi-familv, vacant lots 188 0 188 0 

Union/46 Soecific Plan 

Sinale familv. vacant finished lots 18 6 7 3 

Sinale familY. subdividable parcels 49 0 8 8 

Chandler Ranch Specific Plan 

Sinole familv /does not include 12 existino units\ 1,291 0 0 200 

Multi-familv 135 0 0 75 

Beechwood Soecific Plan 

Sinale family (does not include 5 existina units) 469 0 100 120 

Multi-family 200 0 0 50 

Olsen Ranch Soecific Plan 

Sinale familv /does not include 4 existina units) 574 0 0 80 

Multi-familv 95 0 0 0 

Outside Specific Plan Areas 

Sinale family, vacant lots 94 10 20 10 

Multi-familv, vacant oarcels 440 5 150 100 

Multi-familv , under-develooed lots 197 0 40 25 

Multi-family on mixed use zoned orooertv 28 0 28 0 

Subtotal 3,806 

General Plan Amendments Active in 2014 

Borkev Area Soecific Plan• Sinale Familv 271 0 120 24 

Beechwood Area Soecific Plan • Mixed tvces 241 0 0 0 

Furlotti Annexation . Sinale Family 30 0 0 0 

Subtotal 542 

Total 5,518 54 858 827 

Notes: 
1. Source for Potential # Units is the City's Land Use Inventory dated December 31 , 2013. 

Jan 1 Jan 1 Jan 1 Jan 1 

2030 2035 2040 2045 Residual 

30 0 0 0 3 

40 30 40 30 208 
0 44 50 40 161 

20 15 5 0 12 

2 1 2 1 13 

1 0 0 0 0 

0 0 0 0 0 

10 7 10 7 43 

440 

0 0 0 0 2 

2 2 2 2 1 

0 0 0 0 0 

2 0 0 0 0 

13 5 5 5 5 

300 250 350 191 0 

60 0 0 0 0 

180 69 0 0 0 

50 50 50 0 0 

184 120 190 0 0 

50 45 0 0 0 

20 10 15 8 1 

80 40 35 29 1 

40 25 35 25 7 

0 0 0 0 0 

17 

77 30 20 0 0 

150 89 2 0 0 

20 10 0 0 0 

0 

1,331 842 811 338 457 

2. Figures in Jan 2015, Jan 2020 .... columns assume units complete (Certificates of Occupancy issued) as of Dec 31 of the previous year. 
3. Inclusion of dwelling units in General Plan Amendments Active in 2014 does not indicate pre-approval of these applications, but provides an 

estimate of their development in the event that they are approved. 
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“Corona Audible Noise of 110 KV High Voltage Overhead Transmission Lines” (SAIEE, Innes House, 
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CORONA AUDIBLE NOISE OF 110 KV HIGH VOLTAGE OVERHEAD 
TRANSMJSSlON LINES 

H. Egger' , R. Draxler'. H.-J. Wemegger' ", M. Muhr'. R. Woschitz3 

(I) KELAG-Kiimtner Elektrizitiits-Aktiengesellschaft. Klagenfurt. Austria 
(2) KELAG Netz GmbH. Klagenfurt. Austria 

(3) University of Technology, Institute of High Voltage Engineering and System Management, 
Gra,_ Austria 

*Email : hans~juergcn.wcmcggcruhkelagnetz.at 

Abstract: The corona discharge mechanism and the resulting audible noise of high voltage 
overhead transmission lines with a nomina l voltage class equal or higher than 220kV is largely 
solved and published. In the course of reconstructing a l l0kV line the local approving authority 
has forced U1e grid operator to investigate the corona noise before and after the reconstruction, 
especially the effect of changing from single to bundle conductor. 
Therefore an experimental setup in the high voltage labora tory of the Institute of High Voltage 
Engineering and System Management of the University of Technology has been build and acoustic 
measurements on single and bundle conductor were perfonned. To prove the impact of typical, 
various weather conditions to the corona discharges field tests are also realized. With tl1is results 
general predications of the corona audible noise of I I Ok V ltigh voltage overhead transmission 
lines can be derived. 

INTRODUCTION L A,tq A-valued energy-equivalent 
term sound level in dB 

long-

At places of raised e lect ric field strengths high voltage 
overhead transmission lines can produce spontaneous. 
pulse-like corona discharges (acoustic sound emission 
or A-levels) which become apparent by crackling 
noise. By wet or humid weather conditions a distinctive 
I 00 hertz hum (2f or tonale entission) can appear 
beside the acoustic sound emission I 11. 

Single indication, which describes the 

To take into account the increased awareness of the 
population conceming noise exposure. the local 
approving authority has forced the grid operator to 
investigate the corona noise before and afier the 
reconstmction of an I IOkV overhead line (OHL), 
especially the effect of changing from single to bundle 
conductor. 

Tltis paper describes the results of sound measurements 
in different conductor-configuratio ns in a ltigh voltage 
laboratory and verification of these results on the basis 
of field tests . 

GENERAL DEFINITIONS OF SOUND 
MEASUREMENT 

In this Paper the fo llowi ng sound pressure levels are 
used: 

Name Description 
L A,95% Basis level in dB 

In 95% of the observation time 
exceeded A-valued sound pressure 
level of any noise. 

Pg. 1 

sound events with fluctuating sound 
pressure levels. It is that sound level 
wltich has the same energy 
concentration like the fluctuati ng noise 
by cons tant steady influence for a 
given relation ti me. 

L1.,eq Unv:ilued energy-equimlent long-
te,m sound Ic,•el in dB 

L A,Ma:c Ma,imum level in dB 

The ltighest sound level within the 
measuring time 

Table I : sound pressure levels 

"A-valued" means the weight ing of the measured 
unvalued sound pressure levels with a function 
considering that human beings have a different 
frequency-dependent hearing. 

3 CALCULATION OF THE CONDUCTOR­
GRADIENT 

Substantially for the appearance of corona discharge is 
the existence of effectual conductor-gradient on the 
conducting wire. The middle conductor-gradient of one 
outer conductor is generally calculated according to the 
equation below [2.1 : 

. Ci' . (1t) r V £1=---·[1+ 2-(11 - l) •srn - ·-]·-
2 •1t •6o ·r n a ✓3 

( I ) 
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Ei middle conductor-gradient of one 
outer conductor 

Ci' 

a 

capacitance per unit length of the 
conductor i at the co-system 

dielectric constant 8.8· J0"12 F/m 

no1ninal voltage (phase to phase) 
subconductor distance of the bundle 
conductor 
subconductor radius 

n number of the subconductor' s 

The capacity Ci' must be detennined from the 
geometrical data of the outer conductors, the earth wire 
and the tower geometry. For a symmetrical line with 
two systems U1e middle capacity of one conductor can 
be detennined by the following approximation 
fonnula : 

C' 2-it·Eo 

1JD-DmRs) 
'\ r-DmRr 

D =1/D Rs · DsT ·D RT 

DmRs = {JD •s ·Ds, -D R, 

DmRr=1/DR, ·Ds. -DT, 

(2) 

(3) 

(4) 

(5) 

C' middle capacitance per unit length of 
one conductor of U1e co-system 

s0 dielectric constant 8.8 · 10- 12 F/m 

r subconductor radius 
Dx, middle outer conductor's distance of 

the phase X to the phase y 
DmRs, DmRr middle outer conductor 

distance of different systems 
D middle outer conductor's distance of 

one system 
By the bundle conductor U1e partial radius becomes U1e 
equivalent radius r8. 

l's = ~n+r+,r<n- 1) (6) 

re 
n 

equivalent radius 
number of the subconductors 
subconductor radius 
pitch circle radius 

-~-.(,.,,..:, 
\,,-".'" . . : 

• 
Figure I) examples of double bundle configurations 
a) horizontally and b) vertically 

The results of U1e conductor-gradient-calculation wiU1 
the Al/St 240/40 wire in different configurations and 
various tower designs used in the field tests are shown 
in the Table 2. Besides, the shown voltages in tables 
and in the figures are phase-earth voltages. 

Pg. 2 

tower 
operating 

conductor- conductor-
conductor-

design 
voltage in 

type configuration 
gradient in 

kV kV/cm 

68 
Al/St single 

9,5 
240/40 conductor 

,, ton" 
Al/St 2-bundlc 

68 
240/40 conductor 

6,9 

,,lyra" 69 
Al/St single 

9,8 
240/40 conductor 

Table 2) calculation of U1e conductor-gradient 

The critical conductor-gradient cited in the literature 
concerning annoying corona discharge emission of 16-
l 7kV/cm were fallen short under the examined 
conditions (see table 2). 

4 LABORATORY MEASUREMENT 

4.1 Dcscri11tion of the high-voltage laboratory and 
the measuring sct-u11 

The sound measurements on different conductor­
configurations were carried out in the high voltage­
laboratory of U1e test research institute for high voltage 
engineering Graz GmbH (V AH) of the University of 
Teclmology of Graz. The ltigh voltage laboratory is 
located 353 metres above the sea level and is 
perfonncd completely sltielded to be able to measure 
interference-free in U1e hall and to not disturb the 
enviromnent Uu-ough unintentional hf-transmission. For 
the real isation of the sound measurement the ltigh­
voltage-cascadc was supplied by a variable AC 
transfonner. The connection of the specimen occurred 
by means of a 9kOhm resistor and a central electrode. 
A 3m long pipe with an external diameter of 22.5nun 
was taken down on t11e central electrode to the 
specimen and the conductor was com1ected tlu-ough a 
T-conncctor electrically as well as mechanically. The 
basic set up of U1c measurements is shown in figure 2. 

'"""" 

Figure 2) basic set-up 

The specimen itself was mounted horizontal in the hall 
and stretched on boU1 sides of the hall by means of 
composite insulator and chain block. Besides, the 
specimen's length was approx. 25 metres long. The 
ends of the insulator and the com1ectors were sltielded 
with doubletorus (external diameter of 600nun). 
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• i 
1 

~ 

~ 
. ---=------"===-=-----_--- ~ 
Figure 3) scheme of the single conductor configuration 

Figure 4) laboratory set-up of the single conductor 
measurement 

In addition to fix the double bundle a plastic rope was 
mounted on Ilic right double torus, so !lie vertical 
mounting orientation could be reached by the hall 
crane. The field distance holders were mounted at the 
end of the press-connectors and at the T -connector. 

Figure 5) scheme of the double bundle configuration 

4.2 Description and set-up of the sound level 
measuring instrument 

The sound level measuring instrument 2250 of the 
company Bruh! and Kjaer was used. Tiie measuring 
microphone was mounted in a distance of 3 metres 
vertically below !lie conductor and led by shielded 
cables in the control room 10 the analyzer. 

Pg. 3 

4.3 Atmos1iheric measuring conditions in the 
high voltage laboratory 

During the measurements Ilic climate in the hall was 
22.4°C, 61.9% relative dampness (corresponds 11.9 g / 
m ' H2O) and 1015hPa (relative air pressure). 

4.4 Measurement of the quiescent noise lc,•cl in 
the laboratory 

The measurement of the quiescent level occurred with 
built up specimen and without supply of !lie cascade. 
Besides, possible disturbing noise and background 
noise just as the own noise of !lie measuring 
instruments were also detected. Tiie quiescent noise 
level in the hall moved by the LA, "" between 20.4dB 
and 24.7dB and by the LA. 95,. between 19.0dB and 
19.8dB. Tiie evaluation of the noise emission of !lie 
transfonner (transfonner hum) resulted sound levels at 
the LA,"' from 21.7dB lo 26. ldB and at the LA,.,,. or 
from 19.6dB lo 20. ldB. 

4.5 Measu rem en ts on the single conductor 
configuration 

For the single conductor configuration a used wire 
piece from the rebuilt I I0kV line Malta - AuJlerfragant 
(system number I 15 / 3B and 115 / 4C) was used. 
The used line conductor was a 240/40 aluminium/steel 
composite wire with a nominal external diameter of 
21.84mm. The surface of Ilic conductor showed 
cokings by the many years of use. Tiie conductor was 
mounted with Ilic T-connector al 5.9 metre height and 
by !lie microphone at a height of 6.07 metres above the 
hall bouom. 

operating 
L A,l'q L A,1',-1a.'( L A,9S'i voltage in 

kV 
indB indB indB 

70 22 .3 33.6 19.7 
120 25.5 40.2 21.5 

Table 3) measurement results of the smgle conductor, 
measuring lime 5 minutes 

The following diagrammes show the tllird-octave-band 
unvalued frequency spectra by different operating 
voltages. 

11,)0ll,)Ot) --~AllV . .... 
Figure 6) spectrum of !lie single conductor 
measurement with a voltage of70kV, measuring lime 5 
minutes 
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The envelopes mark the curves of the same volume in 
phon after Fletcher and Munson. 

: """"""'-'l'l'-'rn',"',1"'"-,-~--,.=;;....-~~~~~~ 

. ~--

' OPhon• I 

lUO SUD 13 13 ~ 5CID Mm lDCIO GO 1Cm 1IOOD Al !tr . .,., 
Figure 7) spectrum of the single conductor 
measurement with a voltage of 120kV, measuring time 
5 minutes 

By a voltage of 120kV a light increase of the high 
frequency levels is recognizable, but not audible. 

4.6 Measurements on the double bundle 
configuration 

For the double bundle configuration in vertical position 
(subconductor distance of 400111111) a brand new 
conductor was used. The height above the hall bottom 
of the lowest conductor was by T-connector 5.52 
metres and by the microphone 5.38 metres. At the 
beginning of the measurements the conductors were 
"branded" with 200kV for 5 1ninutes to delete possible 
foulings. 

operating 
L A,<q L A,Ma.'( L A,95% voltage in 

kV indB indB indB 

70 20.7 33.2 19.3 
120 23.3 44.6 19.7 

Table 4) measurement resu lts of the double bundle 
configuration, measuring time for 70kV and l20kV in 
each case 5 minutes 

IUO )!JO U US 290 t,00 1000 )000 4'000 ,COO ltoOO A l Ill . .,., 
Figure 8) spectrum of the double bundle measurement 
with a voltage of70kV, measuring time 5 minutes 

Pg. 4 

12.50 ) 1,SO &l US 250 SCIO tOOO :ICIOO «100 1Cm 1«IOO AZW. . .,., 
Figure 9) spectrum of the double bundle measurement 
with an operating voltage of 120k V, measuring time 5 
minutes 

4.7 Results of the laboratory measurement 

With an operating voltage of approximately 70kV no 
essential noise emission over the quiescent level was 
noticed at botl1 conductor-configurations (single and 
bundle conductor). The simulation of an earth-fault 
(increase of U1e phase-earth voltage in both "healtl1y" 
phases to 120k V) showed a higher noise level by the 
single conductor configuration llian the double bundle 
configuration. This is a result of the conductor­
gradient-decreasing-effect of U1e double bundle 
configuration. 

5 FlELD MEASUREMENTS 

5.1 General 

To verify the laboratory-results other sound level 
measurements were carried out on selected l l0kV 
overhead line locations. The sound level measuring 
instrument was again the 2250 of U1e company Briihl 
and Kjaer. The choice of U1e measuring locations 
occurred according to U1e accessibility and the 
quiescent level at the respective place (traffic, waters, 
rai lroad, wind, etc.). To minimize the quiescent level 
all measurements were hold during late night hours. 

5.2 Measurement at a ll0kV OHL of the ty1>e 
"ton-tower" 

5.2.1 Dcscri11tion of the measuring 11lace and the 
measuring set up 

Measuring place: 
The measuring place was located between mast No. 
146 and No. 145 of U1e I I0kV OHL "ton-tower" with 
the system nwnbcr 112/2 (southem system) and 112/5 
(nortl1em system) near U1e places Projem and Dellach. 
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Figure 10) description of the measuring location 

During the measurement the vertical distance between 
microphone and the tower symmetry line was 4 metres 
The distance between microphone (spike) and the 
lowest conductor (system 112/2) 5.5 metres. The 
measuring place is lying 5 17 metres above the sea level 
and is well protected against the wind. 

Conductor and overhead earth wire: 
The system 11 2/2 consists of an 240/40 
aluminium/steel composite wire and mns between the 
substation St. Veit and the substation Landskron. The 
system 11 2/5 consists of an 260/40 aluminium/stalum 
composi te wi re and runs between the substation 
Brueck! and the substation Windischbach. The earth 
wire type is a 56 / E24. AIMgSI/Stalum. 

Tower geometry, span fie ld length and insulators: 
The "ton-tower" consist of screwed angle-frameworks 
with open profiles. As insulators full -core-long-rod­
insulators in double configu ra tion with electric arc 
protection annatures were used. 

The span field 145 - 146 measures a length of 280 
metres and has in the measuring point a bottom 
distance of 9.42 metres (distance between the lowest 
conductor of the system 11 2/2 and the surface of the 
earth level). 

Figure II ) II 0kV towerdesigns 
(left : "ton-tower ', right : " lyra-tower") 

Pg. 5 

5.2.2 Atmos1iheric conditions at the measuiing 
location 

During the measurement the climate at the measuring 
place was 2.4°C, 73 .8% re l. dampness (corresponds 5.4 
g / m 3 H2O) and l080hPa (relative air pressure). 
During the measurement it was absolutely calm. 

5.2.3 Measurement at the I IOkV OHL "ton-
towcr" 

The measurement started about 22.08 CET and lasted 5 
minutes. During the measurement the operating voltage 
in both systems was 68. I 3kV (phase-earth voltage)_ 

operating 
LA.oq L A.Ma.,,; LA.95,~ voltage in 

kV 
indB in dB in dB 

68. 13 20.9 2 1.5 20.7 
Table , ) measurement results of the 11 Ok V OHL ·· ton­
towcr" 

...... . . 
' . 
' ' ' ' ' . ' ' .. ' 

'° : : : : : : : : : 
: ! : : ! ! ! ! : ' ' ' 

•;i-~lt!U 
ti~ }11"1 A 1-" 250 1(11) Q,; lOOO tXO a:o, TA:0 A I. .-, . ,,., 

Figure 12) spcctnun of the measurement of the 11 Ok V 
OHL '·ton-tower'' 

5.3 Measurement at a l lOkV OHL of the type 
"lyra-towcr,, 

5.3.l Dcsciiption of the measuring t>lace and the 
measuring set u1> 

Measuring place: 
The measuring place was between mast No. 168 and 
No. 169 of the I I0kV OHL '' lyra-tower'' with the 
system number 111 / 3A near the place Kras. 

\ 

Figure 13) descript ion of U,e measuring location 

During the measurement U1e vertica l distance between 
microphone and the tower synunetty line was 4 metres. 
The distance between microphone and the lowest 
conductor (system 11 2/2) 3.0 metres. T he measuring 
place is lying 654 metres above the sea level. 
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Conductor: 
The system 111 / 3A consists of an 240/40 
aluminium/steel composite wi re and mns between the 
substation Landskron and the substation Gummem. 

Tower geometry, span field length and insulators: 
The "lyra-towcr" consist of screwed angle-frameworks 
with open profiles. As insulators full-core-long-rod­
insulators in double configuration with electric arc 
protection annaturcs were used. 

The span field 168 - I 69 measures a length of 250 
metres and has in the measuring point a bottom 
distance of I 0.10 metres. 

5.3.2 Atmos1>heric conditions at the measuring 
location 

During the measurement the climate at the measuring 
place was 0.3°C, 72.0% rel. dampness (corresponds 3.6 
g / m ' H2O) and 11 I 311Pa (relative air pressure). The 
measurement was inOuenced strongly by wind caused 
sounds. 

5.3.3 Measurement at the J l0kV OHL "lyra-
towcr" 

The measurement started at about 00.25 CET and 
lasted 5 minutes. In the system 111 / 3A the operating 
voltage during the measurement was 68.7kV (phasc­
earth voltage). 

operating 
LA,.,, L A,ML"< L A,951' voltage in 

kV in dB indB in dB 

68.7 33.8 48.8 32.6 
Table 6) measurement results of the I I0kV OHL "lyra­
tower" 

I I I I I I l I 
I I I I I I I t I ! I 
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1 I I I I I I t t I I 

:1i~ii~~ I 
12.S) )l,s:I Ill t2S Zll ,:0 IIXI) 3DI ,(]XI 8Xll 1«:0:I AZ .. . .... 

Figure 14) spectmm of the measurement in the I I0kV 
OHL "lyra-towcr" 

5.4 Results of the field measurements 

In comparison to the laboratory measurement the 
biggest problem with the field tests was the relatively 
high quiescent sound level. However. laboratory 
condit ions could be reached by the transfer of the 
measurements during the night hours. Nevertheless, it 
tumed out that also with favourable measuring 
conditions the background noise was always stronger 
than a possible corona discharge noise of the line itself. 

Pg. 6 

Also the analysis of the spectra could not deliver any 
indication of corona discharge noise (no striking 100 
hertz level and no audible broadband increase of the 
sound level between I kHz and l6kHz). 

6 CONCLUSION AND VIEW 

Several measurements were executed in the laboratory 
as well as in the field to investigate the corona discharge 
emission from l l0kV overhead lines. Nevertheless. the 
analyses of the measurement-results showed that under 
the prevailing climatic conditions and an operating 
voltage of 69kV plmsc-earth voltage (plmsc-phase 
voltage of 120k V) the phenomenon of corona 
discharge emission could not be attested neither in the 
laboratory nor in the field test. 
Also the critical conductor gradients cited in the 
literature conccming annoying corona discharge 
emission of 16-1 7kV/cm were fallen short by the 
examined conductor-configurations, conductor-types 
and the tower-configurations by far. 

All field measurements were executed under dry 
weather conditions. In addition to these investigations 
further field measurements on I I0kV overhead lines 
wider humid air conditions arc planed. 
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