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SECTION 01000


SCOPE OF WORK, DRAWINGS AND SPECIAL CONDITIONS


	1.	SCOPE OF WORK:  The work includes, but is not limited to, the following items:

Basic option: The basic package includes the high voltage installation, substation, electrical lines and panels for towers T1 and T4 equipped with 12 floodlights each oriented towards the illumination of the running track only.

a. Extension of the high voltage lines to feed the transformer center.
b. Provide and install 160 KVA transformer center. 
c. Provide and install metal tower 35 meters high equipped with a mobile crown and pertinent accessories, (2 units).
d. Provide and install low voltage electrical lines.
e. Provide and install prefabricated concrete panelboard (1 per tower).
f. Provide and install electric line extra flexible multi polar cable in the interior of the tower) to feed the junction box and power supply lines for obstruction light on the mobile crown.
g. Supply and install LEDs obstruction light on the mobile crown. (2 per tower).
h. Supply and install electric line (extra flexible in the interior of tower to feed the protection panelboard and startup equipment of the floodlights for the running track lighting. (2 circuits per tower).
i. Provide and install watertight aluminum junction boxes for lamp ballasts of metallic halide on mobile crown.
j. Provide and install power supply lines to floodlights.
k. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B6 + Visor, (6 per tower)
l. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B8 + Visor, (6 per tower)
m. Set the alignment of the floodlights.
n. Final operational testing.
o. Submit as-built drawings.
p. Final cleaning of the installation.

Option 1 includes the reduction of the number of floodlights on towers T1 and T4, the provision and assembly of towers T2 and T3, electric lines and panelboards for towers T2 and T3, equipped with 5 floodlights each aimed at illuminating the running track only.

a. Reduction of the floodlights on towers T1and T4 to three floodlights type Arena Vision MVF404 1xMHN-SE2000W CAT-B6+Visor and 2 floodlights type Arena Vision MVF404 1xMHN-SE2000W CAT B8+Visor to a total of five floodlights per tower.
b. Provide and install metal tower 35 meters high equipped with a mobile crown and pertinent accessories, (2 units).
c. Provide and install low voltage electrical lines.
d. Provide and install prefabricated concrete panelboard (1 per tower).
e. Provide and install electric line extra flexible multi polar cable in the interior of the tower) to feed the junction box and power supply lines for obstruction light on the mobile crown.
f. Supply and install LEDs obstruction light on the mobile crown. (2 per tower).
g. Supply and install electric line (extra flexible in the interior of tower to feed the protection panelboard and startup equipment of the floodlights for the running track lighting. 
h. Provide and install watertight aluminum junction boxes for lamp ballasts of metallic halide on mobile crown.
i. Provide and install power supply lines to floodlights.
j. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B6 + Visor, (3 per tower)
k. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B8 + Visor, (2 per tower)
l. Set the alignment of the floodlights.

Option 2:  Includes increasing the number of floodlights of towers T1, T2, T3 and T4 to the 12 floodlights required to illuminate the running track and the football field, as indicated in the contract drawings.

a. Provide and install electric line (extra flexible multi polar cable in the interior of tower) to feed the protection panelboard and startup equipment of the soccer field floodlights.
b. Provide and install watertight aluminum junction boxes for lamp ballasts of metallic halide on mobile crown.
c. Provide and install power supply lines to floodlights.
d. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B6 + Visor, (1 per tower)
e. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B7 + Visor, (4 per tower)
f. Provide and install floodlights type Arena Vision MVF404 1xMHN. SE2000W CAT-B8 + Visor, (2 per tower)
g. Set the alignment of the floodlights.

	2.	PERFORMANCE PERIOD:  The Contractor shall be required to commence work under this contract within 15 calendar days after the date the Contractor receives the Notice to Proceed.  The Contractor shall prosecute the work diligently and complete the entire work ready for use not later than 210 calendar days after the date of Notice to Proceed with construction.  The time stated for completion shall include final clean-up of the premises.

	3.	DRAWINGS:

	
No of Drawing
	Sheet
	Date
	Title

	R-607-01
	1 of 7
	20 Feb 09
	Cover Sheet, Drawing Schedule.

	R-607-02
	2 of 7
	20 Feb 09
	Site Plan

	R-607-03
	3 of 7
	20 Feb 09
	Transformer Center

	R-607-04
	4 of 7
	20 Feb 09
	Electrical Lines Details

	R-607-05
	5 of 7
	20 Feb 09
	 Column Details

	R-607-06
	6 of 7
	20 Feb 09
	Projectors Aiming

	R-607-07
	7 of 7
	20 Feb 09
	Single Diagrams



	4.	Not used. 

	5.	Not used. 

	6.	CERTIFICATION OF CLASSIFICATION:  Bidders and/or their subcontractors must hold an updated Certificate of Classification issued by the "Registro Oficial de Contratistas de Obras del Estado" of the "Ministerio de Economía y Hacienda" covering the following groups, subgroups, and categories.

	Group
	Subgroup
	Category

	I
	1
	c

	I
	5
	c

	I
	6
	c





*** END OF SECTION ***
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01000 - 3
SECTION 01011


GENERAL CONDITIONS


	1.	GENERAL:  The work consists of furnishing all labor, materials, plant, transportation, equipment, and services to complete the project described in Section 01000, Scope of Work, Drawings and Special Conditions, in accordance with the drawings and specifications, complete and ready for use by means of a firm fixed price construction contract.  Measurements given in the drawings and specifications are given for reference use only.  It is the Contractor’s responsibility to verify any and all of said measurements.

	2.	GENERAL DESCRIPTION:  The work consists in, but is not limited to, executing the line items indicated in the scope of work.  All line items indicated in the scope of work do not limit or reduce the Contractor’s responsibility to perform all work as required by the project in order to provide a complete and operable facility.

	3.	LOCATION:  The work is located in Morón Air Base, Spain, as shown on the contract drawings.

	4.	DRAWINGS ACCOMPANYING SPECIFICATION:  The drawings accompanying this specification are a part thereof.  Drawings are the property of the Government, and shall not be used for any purpose other than that contemplated by the specification.  The drawings included in this specification are similar to A1.

	5.	BASE ACCESS:

	5.1	Permits or Authorizations:  The Contractor shall obtain all permits or authorizations to access Morón Air Base.  Once the works have finalized, the Contractor will return the permits or authorizations.

	5.2	Delays and Interruptions:  Contractors are advised that due to security reasons, during the access/egress process of personnel and materials from the Morón Air Base delays are liable to occur.  Additionally, the Contractor shall immediately interrupt work when required to do so if security warning/alarm situations occur.

	6.	WORK CLEARANCE REQUEST:  The Contractor shall request AF Form 103 “BCE Work Clearance Request” in order to obtain all the information pertaining to the current status of general utilities.  Requests shall be processed through the Contracting Officer or authorized representative, minimum of 5 duty days beforehand.  The Contractor shall not perform any excavation works under any circumstances without an approved Work Clearance Request at the work site (hard copy).  Work Clearance Request will only be processed once all materials and documentation necessary to commence work have been submitted and approved.  The Contractor shall be held responsible for any damage caused to general utilities indicated on the AF Form 103 and related drawings and shall be repaired at no additional cost to the Government of the United States.

	7.	BASE UTILITIES:  

	7.1	Use of Base Utilities:  Base utilities are available to the Contactor at no additional expense to the Contractor. The following utilities shall be available from the existing Base utility connections in reasonable quantities:

		a.	Electricity 120/208 volts, 60 Hz.
		b.	Non-potable water.

	Connection requests shall indicate the type of utility service required, type of connection and disconnection, utility service use and maximum duration.  All connection and disconnection works for Base utilities shall be programmed during normal Base personnel operating hours. It shall be the Contractor’s responsibility to effect the connections and disconnections and shall reimburse costs incurred in the connection, disconnection, conversion, transportation of Base utility services to the work site, including providing the mechanisms that avoid water from flowing back into the system (backflow preventers) and furnishing and installing the necessary transformers.  The Contractor shall not activate or alter any control device of the system of the utility services, including water, sewage and electricity.  Control devices will be Government operated.  The Contractor shall notify the Contracting Officer or authorized representative 5 duty days prior to any connection, disconnection or manipulation of the control system of the utility services required.  Temporary overhead connections to utility services are prohibited.  All systems shall be restored to their original condition prior to satisfying final contractual payments.

	7.2	Base Utility Outages:  Utility outage requests shall indicate the type of outage to be performed, the scope of work and the maximum duration.  All utility outages shall be programmed during normal Base personnel operating hours.  The Contractor shall not activate or alter any control device of the system of the utility services, including water, sewage and electricity.  Control devices will be Government operated.  The Contractor shall notify the Contracting Officer or authorized representative 5 duty days prior to any connection, disconnection or manipulation of the control system of the utility services required.  Temporary overhead connections to utility services are prohibited.  All systems shall be restored to their original condition prior to satisfying final contractual payments.

	8.	HOT WORK:  The Contractor shall submit for approval a written request to the Contracting Officer or authorized representative 5 days prior to any welding, oxyacetylene or plasma cutting work.  Said request shall indicate welding procedures and fire prevention measures.  All welding work performed during the project shall be carried out by qualified welders only.  The copies of the welding certificates, issued by an approved agency, shall be kept in the construction inspector’s files.

	9.	VEHICULAR TRAFFIC, MACHINERY AND EQUIPMENT:

	9.1	Traffic Control:  All works which require vehicular or pedestrian traffic disruptions on the Base shall require an approved transit control plan.  Said plan shall be approved at least 7 days prior to carrying out said disruption.  Said plan shall include the date, duration, proposed alternative routes, signs, barriers, cones and/or flagmen.  The Contractor shall establish alternate procedures should unforeseen circumstances take place.  The responsibility of furnishing, erecting, maintaining and removing all signs, barriers, cones and flags shall be solely the Contractor’s.  Once the work is completed, the Contractor shall remove the signaling elements such as barriers, cones and/or flags.

	9.2	Access Routes:  The Contractor shall submit a plan for the access routes which shall be approved by the Contracting Officer or authorized representative.

	9.3	Trucks:  Trucks loaded with loose material (air borne dust, construction debris or other objects that could fall from them), shall be duly covered.  Said covers, such as tarps, shall be fastened over the load prior to accessing the adjacent roads.

	10.	PROGRESS SCHEDULE:  (See solicitation/Contract FAR clause 52.236-15, Schedules for Construction Contracts, Apr 1984).  The Contractor shall, within five days after the work commences on the contract or another period of time determined by the Contracting Officer, prepare and submit to the Contracting Officer for approval three copies of a practicable schedule showing the order in which the Contractor proposes to perform the work, and the dates on which the Contractor contemplates starting and completing the several salient features of the work (including acquiring materials, plant, and equipment).  The schedule shall be in the form of a progress chart of suitable scale to indicate appropriately the percentage of work scheduled for completion by any given date during the period.  If the Contractor fails to submit a schedule within the time prescribed, the Contracting Officer may withhold approval of progress payments until the Contractor submits the required schedule.

	11.	MOBILITY PLAN:  The Contractor shall submit a mobility plan to the Contracting Officer or authorized representative for approval.  Said plan shall propose the location and surface of the work site, offices and material staging and storage areas.  The Contractor shall submit the plan 5 duty days prior to commencing work.  The Contractor shall include in the mobility plan the proposed system to supply the required utility services required at each site.

	11.1	Construction Site Fencing:  Construction sites, offices, latrines, material staging and storage areas shall be fenced in by means of a two meter high fence to include gates and locks, unless otherwise approved the Government of the United States.  The type of fencing, height and color shall be specified in accordance with the Contracting Officer or authorized representative’s criteria.  Fences shall be screened with green opaque screening material to prevent visibility inside the fenced area.  Fencing shall be completely secured at top and bottom to prevent access.  Fences and screens shall be adequately staked and/or anchored to prevent blowing over during high wind conditions.  The Contractor shall include in the Mobilization Plan photos, catalogs or samples of the screening material.  The Contractor shall not install the fencing or screening materials until approval, in writing, has been granted from the Contracting Officer or authorized representative.  The responsibility of providing, erecting, maintaining and removing the fencing shall be solely the Contractor’s.  The Contractor shall replace or repair, within the following 24 hours or as determined by the Contracting Officer or authorized representative, all fence or screening sections which have been damaged or deteriorated.  Once the works have been finalized, the Contractor shall remove the fencing.

	11.2	Offices:  Temporary prefabricated buildings required for administrative reasons (office space, conference room and break room) shall be in good conditions.  Temporary prefabricated buildings requiring paint, repairs or are in bad conditions shall not be allowed at the site.  Said temporary prefabricated buildings shall include on the outside a plaque, 0.5 x 0.5 meters maximum dimensions, indicating the name of the company and telephone number (s) of the person (s) designated as POC for the Contractor 24 hours a day.  Once the works are finalized, the Contractor shall remove the temporary prefabricated buildings.

	11.3	Latrines:  Prefabricated temporary buildings required as latrines for personnel shall be in good conditions.  The prefabricated temporary buildings requiring paint, repairs or are in bad conditions shall not be allowed on the work site.  These facilities shall be kept in perfect using conditions and sanitized, shall be treated for insects and shall be emptied once a week and cleaned with a detergent suitable for sanitary use.  The frequency of emptying and cleaning shall be adjusted according to needs.  The facilities shall be located no less than 50 meters from the existing buildings on Base if they cannot be located near a sewage manhole.  Once the works have been completed, the Contractor shall remove the temporary facilities and shall leave the area clean and sanitized.

	11.4	Parking:  The Contractor, their employees and subcontractors shall park all vehicles, including heavy machinery, equipment or vehicles, in areas where they do not pose an obstruction in the corresponding work site.  All possible efforts must be made so that the vehicles are not parked in an area where they will be clearly visible from the outside.

	11.5	Material Storage:  Storage containers will be in good conditions. The storage of materials at the work site shall be at the Contractor’s own risk. The use of private security guards at the work site shall require Spanish Air Force Security Forces approval.  The Contractor shall not use the work site to store material previously approved by the Contracting Officer or authorized representative.  Once the works have finished, the Contractor shall remove the excess stored material.

	11.6	Project Sign:  The Contractor shall install an identifying project sign in accordance with Figure 1 no later than one day after the work site fencing has been installed. The sign shall be mounted on two wooden posts 10 cm x 10 cm, fastened to the ground and adequately anchored. The location of said sign shall be determined by the Contracting Officer or his representative. During final cleanup of the work site, the sign, posts and anchoring elements shall be removed. Unless otherwise specified, the sign shall have a white background and the lettering shall be dark blue.

[image: Cartel Invertido]

FIGURE 1 - : PROJECT SIGN

	12.	QUALITY CONTROL PLAN:  The Contractor shall submit a comprehensive Quality Control Plan 5 duty days prior to commencing work.  The plan shall contain at minimum the following:

		1.	Names and Qualifications for any proposed Quality Control Manager or Inspectors.
		2.	Reporting Responsibility.
		3.	Inspection Procedures.  This should include types and frequencies of inspections and procedures for failed or unsatisfactory inspections.
		4.	Inspection Reporting.  Submit copies of all inspection reporting forms, including Specific (HVAC, Plumbing, framing, Electrical, HVAC etc,), Daily and Weekly reporting.
		5.	List of planned ‘Hold Inspection Points’ with the estimated dates from the construction schedule.
		6.	Request for Information (RFI) Submit the proposed RFI Form and RFI Log Form to be used. This will be used to submit and track any RFI’s during construction.
		7.	Material Testing:  Submit the name and qualifications for any Testing Agency or Laboratory planned for testing. All testing reports shall be submitted in a timely manner for review and approval. Should any test report fail, follow-on work is not to proceed until after the failure has been corrected. It is the responsibility of the QC Manager to ensure that all reports have been reviewed and the necessary action taken to resolve any failed testing.

	12.1	Acceptance of the Construction Quality Control (QC) Plan:  Acceptance of the QC Plan is required prior to the start of construction.  The Contracting Officer reserves the right to require changes in the QC Plan and operations as necessary, including removal of personnel, to ensure the specified quality of work.

	13.	WORK DAY:

	13.1	Normal Work Hours:  The Contractor shall perform all work during normal working hours unless a special authorization is issued by the Contracting Office representative to deviate from said work schedule. Normal working hours shall be from 0800 to 1700, from Monday to Friday, with the exception of holidays.

	13.2	Work Outside Normal Hours:  If the Contractor wishes to work outside the normal hours of operation, Saturdays, Sundays, or holidays, he shall submit an application to the Contracting Officer.  The Contractor shall submit the request 5 duty days ahead of time as minimum.

	14.	CONSERVATION AND MAINTENANCE:

	14.1	Conservation and Maintenance of the Existing Facilities:  The contractor shall conserve and protect all existing facilities at the work site or adjacent to it which shall not to be removed or affected by the work required under this contract. The Contractor shall restore, at no additional cost to the Government of the United States of America, the facility affected during the execution of works to its original condition, before final acceptance of the project. 

	14.2	Conservation and Maintenance of the Existing Vegetation:  The Contractor shall conserve and protect the existing vegetation (trees, shrubs, grass) on or adjacent to the work site, which shall not to be removed and which do not interfere with the work required under this contract.  The contractor shall only remove trees or shrubs when specifically indicated in the drawings and specifications and shall avoid damaging the rest of vegetation.  If any limbs or branches of trees are broken during contract performance due to the careless operation of equipment or the carelessness of the workmen, the contractor shall trim those limbs or branches with a clean cut and paint the cut with a tree-pruning compound. The contractor shall cut the grass or vegetation in the work site so that it does not exceed 10 cm in height. The Contractor shall restore, at no additional cost to the Government of the United States of America to their original state all areas disturbed during construction to their original condition before final acceptance of works under this project.

	15.	CLEANING AND MAINTENANCE:

	15.1	Housekeeping and Site Cleanup:  The Contractor shall dispose of accumulated debris, waste materials and rubbish and shall keep the site in order.  All rubbish and waste materials shall be removed daily and shall be placed in contractor furnished containers and shall be removed on a daily basis to an authorized dump off-Base as the project progresses.  Contractors shall ensure all light weight debris at the construction site is properly secured in waste receptacles so that it does not blow to another area or onto the airfield.  Once the works are finished, the Contractor shall remove the containers.

	15.2	Cleaning and Maintenance of Access Routes:  The Contractor shall be solely responsible for any material dumped/spilled by trucks, vehicles and machinery or equipment on the access routes. Said material shall be immediately removed by the Contractor. The Contractor shall be responsible for assuring that all access routes shall be kept clean and clear at all times. No amount of debris whatsoever will be tolerated on the access routes

	15.3	Waste and Construction Debris:  The Contractor, once the project has been completed, shall submit a report to the Chief of Construction Management with the estimated amounts or waste and construction debris managed during the execution of the project.

	16.	HAZARDOUS MATERIAL:  Before transporting any type of hazardous material, the Contractor shall contact the Chief of Construction Management to coordinate handling and storage.  The Contractor shall be responsible for complying with all applicable environmental rules and regulations concerning handling, transportation and storage of materials and/or dangerous waste.

	17.	NOISE CONTROL:  The Contractor shall comply with all applicable municipal and state regulations and all bylaws and norms pertaining to noise control, applicable on or off Base.

	18.	SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION:  (See Solicitation/Contract FAR clause 52.236-21, Specifications and Drawings for Construction, Feb 1997).

	18.1	Maintenance and Updating of As-Built Drawings and Specifications:  The Contractor shall keep two sets of specifications and prints, regular size, which shall show neatly and clearly marked in red all approved variations between the actual construction and the contract documents. The As-Built drawings shall be kept up-to-date at the work site at all times during the contract.

	18.2	Availability and Review of As-Built Drawings:  As-Builts shall be available for inspection by the Contracting Officer or his authorized representative. Upon completion of work, a complete set of As-Built drawings shall be submitted to the Contracting Officer for final review.  A hard copy of the As-Built drawings will be submitted marked in red and signed by project inspection.  The Contracting Officer shall provide comments and/or approval within the following two weeks from the submittal.

	18.3	Submittal of As-Builts:  After final review and once the As-Built drawings have been approved, the Contractor shall have two weeks to submit a complete set of As-Builts and a CD in AutoCad, Version 2004,of said drawings. The name of the drawing files on the CD shall correspond to the drawing numbers of the hard copies. The CD shall be labeled as follows:

		-	Project Name and Number.
		-	Date.
		-	Contract Number.
		-	Contractor Name.

	19	SITE INVESTIGATION AND CONDITIONS AFFECTING WORK:  The Contractor acknowledges that it has taken steps reasonably necessary to ascertain the nature and location of the work, and that it has investigated and satisfied itself as to the general and local conditions which can affect the work or its cost, including but not limited to… see Solicitation/Contract FAR clause 52.236-3, Site Investigation and Conditions Affecting the Work, Apr 1984.

	20.	PERMITS AND RESPONSIBILITIES:  The Contractor shall, without additional expense to the Government, be responsible for obtaining any necessary licenses and permits, and for complying with any Federal, State, and municipal laws, codes, and regulations applicable to the performance of the work.  The Contractor shall also be responsible for all damages to persons or property that occur as a result of the Contractor’s fault or negligence.  The Contractor shall also be responsible for all materials delivered and work performed until completion and acceptance of the entire work, except for any completed unit of work which may have been accepted under the contract.  (See Solicitation/Contract FAR clause 52.236-7, Permits and responsibilities,  Nov 1991)

	21.	CONTRACTOR AND SUBCONTRACTOR PERSONNEL:

	21.1	Superintendent:  The Contractor shall directly superintend the work or assign and have on the worksite a competent superintendent who is satisfactory to the Contracting Officer and has authority to act for the Contractor. The superintendent must be able to effectively answer technical questions related to the project and effectively manage the work.

	21.2	English Speaking Representative:  At all times during the execution of any work, the Contractor shall have a representative present on site capable of explaining the work operations and receiving instructions in English.  The Contracting Officer or authorized representative shall have the right to determine, without appeal of such decision, whether the proposed representative has the linguistic capability or not, in which case, said representative shall be replaced immediately by another previously approved by the Contracting Officer or his authorized representative.

	21.3	Personnel Listing:  The Contractor shall submit a list of key personnel and subcontractor personnel to include personal addresses and phone number for emergency contact purposes. As changes occur and additional information becomes available, the Contractor shall correct the information contained in the previously submitted lists.

	21.4	Personnel Transit On-Base:  Personnel working on the Base shall keep to the work site and shall transit using the approved access routes.  The personnel shall keep off restricted areas unless the pertinent authorization is issued.

	22.	PUBLIC RELEASE OF INFORMATION: The public release of information o photographs concerning any aspect of the materials or services related to this bid, purchase order or other documents resulting thereof without prior written approval from the Contracting Officer.

	23.	SAFETY PROGRAM:

	23.1	Safety Plan:  Prior to commencement of work, the Contractor shall submit a Safety Plan to the Contracting Officer in writing.  The safety plan shall be subject to approval by the Contracting Officer or his authorized representative. The work site Safety Plan shall identify safety and health risks of the workers and shall propose the necessary preventive measures for each unavoidable risk in order to protect the physical integrity of the workers and minimize material damage to the facility. Fire prevention measures shall be indicated for those works which involve a fire risk. The Contractor shall provide fire extinguishers for hazardous works in which fire or a fire risk is involved. Avoidable risks shall be eliminated. Preventive measures shall be preferably collective in nature. Those risks for which, technically, collective preventive measures do not apply shall allow the use of Personal Protection Equipment. The Contractor shall list the contents of the First Aid Kit in the Safety Plan.

	23.2	Standard Regulations:  The contractor shall execute the Safety Plan in accordance with the corresponding State, Autonomous Community, Province and Municipal legislation. The program shall include, but not be limited to, the following:

		-	“Occupational Safety and Health as of 1970, Public Law 91-596, 91 Congress, S.2193, 29 December 1970.

		-	"Public Law Amendment 91-596, 101-552, 3101, 5 November 1990.

		-	“Ley 31/95, 8 November, Risk Prevention”.

			Royal Decree 1316/1989, 27 October, relative to protection for workers exposed to noise risks during the execution of work.

			Royal Decree 363/1995, 10 March, Regulation for notification of new substances and classification, container and labeling of hazardous substances.

			Royal Decree 485/97 14 April, on work site warning signs.

			Royal Decree 486/97, 14 April, work sites.

			Royal Decree 487/97, 14 April, handling heavy loads.

			Royal Decree 488/97, 14 April, screens.

			Royal Decree 664/97, 12 May, biological agents.

			Royal Decree 665/97, 12 May, cancerous agents.

			Royal Decree 773/97, 30 May, Individual Protective Equipment.

			Royal Decree 1215/97, 18 July, work equipment.

			Royal Decree 1627/97, 24 October, Occupational Safety and Health regulations regarding construction works.

			Royal Decree 1942/1997, 5 November, Regulation on the installation of protection against fires.

			31 October 84, regulation approved relative to working with Risk of Asbestos.

	23.3	Base Regulations:  The Contractor, his employees and subcontractors shall become familiar with and comply with all Base rules and regulations including fire, traffic and security regulations.

	23.4	Excavations and Hazardous Areas:  Excavations and all areas considered hazardous by the Government of the United States of America shall be protected by suitable barriers, lights and beacons (flags, cones, boards). Warning lights (portable lamps IP-44 minimum) or safety signal lights shall be installed by the Contractor.  The Contractor shall pay for any damage resulting from his own negligence.  The responsibility of supplying, erecting, maintaining and removing all barriers, lights, beacons, warning lights and safety lights shall be solely the Contractor’s.  Once the works have finalized, the Contractor shall remove all signaling elements such as barriers, lights and beacons.

	23.5	Burning and Explosives:  Burning practices and use of explosives without prior written authorization from the Government of the Unites States of America is prohibited.

	24.	ASBESTOS:  The use of asbestos containing materials is prohibited.

	25.	CELL PHONE AND RADIO TRANSMITTER RESTRICTIONS:  Under no circumstances shall radio transmitters or cell phones be used without prior approval from the Government of the United States of America.

	26.	WEATHER PROTECTION:  The Contractor shall take the necessary precautions to protect the work site, facilities, equipment and materials from weather, to include those furnished by the Government or Government Property.  It shall be the Contractor’s responsibility to be aware of weather forecasts and to take the necessary protective measures.  Prior to commencing any work, the Contractor shall have at the site the material (tarpaulins, etc) or necessary equipment to protect the site, facilities, equipment and materials exposed to rain, wind, or other natural events. Required tarpaulins shall not be light plastic, the thickness shall be enough as to assure that the weight of accumulated water does not exceed the resistance of the tarpaulin, thus tearing it. The Contractor shall be responsible for damage caused due to lack of protection against the weather.

	27.	MATERIAL AND/OR EQUIPMENT SUBMITTALS:

	27.1	Submittals Required:  The Contractor shall submit the documentation or samples indicated in the Form “Schedule of Material Submittals” for each material or equipment.

	27.2	Submittal Procedure:  The Contractor shall attach AF Form 3000 “Material Approval Submittal” to the documentation or sample of material or equipment submitted. The Contractor shall fill in all the necessary fields of AF Form 3000. The Contractor shall turn in AF Form 3000 and the documentation or sample of the material or equipment to the Contracting Officer within the time frame indicated in the document “Schedule of Material Submittals” for approval prior to commencement of any type of work. The Contracting Officer shall return the AF Form 3000 indicating if said submittal has been approved or not.  If the Contracting Officer has not approved the submittal, the Contractor shall provide a new submittal.

	27.3	AF Form 3000:  The Contractor shall create said form.

	28.	MATERIALS AND/OR EQUIPMENT:

	28.1	Material and/or Equipment Purchase Order:  Once the Contractor has received approval from the Contracting Officer for the submittal, the Contractor shall proceed with the purchase order for the approved equipment or material.

	28.2	Delay in the Delivery of Materials and/or Equipment:  Delays in the delivery of materials and/or equipment shall not justify an extension in the performance period of the contract.

	29.	COMMENCEMENT OF WORK:  Once all the required materials and/or equipment are available for use, the Contractor shall proceed to commence the works.  If the Contractor wishes to commence works without all materials and/or equipment on site, he shall request authorization from the Contracting Officer.


*** END OF SECTION ***
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01011 - 12
SECTION 02220


GENERAL EXCAVATION, FILLING AND BACKFILLING


PART 1  -  GENERAL

1.1	REFERENCES:  The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only.

NORMAS DE ENSAYO DEL LABORATORIO DE CARRETERAS Y GEOTECNIA DEL MOPU (NLT)

	NTL-105		1972 Límite Líquido por el Método de la Cuchara

	NTL-106		1972 Límite Plástico

	NTL-108		1972 Apisonado Proctor Modificado

	NTL-109		1972 Densidad In Situ por el Método del Cono de Arena

	NTL-152		1972 Material que pasa el Tamiz 0,080 UNE en los Aridos

1.2	SUBMITTALS:  Submit the following in accordance with Section 01300, "Submittals."

a.	Fill material

1.3	DELIVERY, STORAGE AND HANDLING:  Perform in a manner to prevent contamination or segregation of materials.


PART 2  -  PRODUCTS

2.1	BACKFILL MATERIAL:  Free of debris, roots, scrap material, vegetation, refuse, soft unsound particles, and deleterious or objectionable materials.

2.1.1	Common Fill: To be used in trenches with no paving or slabs above. Approved and classified soil material with the following characteristics:

	Maximum size:				3 inches
	Amount of material passing no. 200 sieve:	< than 25%
	Liquid Limits:					< 50
	Plasticity index:				< 25
	California bearing ratio:			> 8

2.1.2	Select Granular Backfill:  To be used as subbase below concrete slabs and asphalt pavement and where indicated in drawings.  The material will have the gradation characteristics as follows:

	ASTM Sieve		% passing in weight

	2 "	100
	1 "	75‑95
	3/8 "	40‑75
	no. 4	30‑60
	no. 10	20‑45
	no. 40	15‑30
	no. 200	5‑15

	In addition, the amount of material passing no. 200 sieve will be less than 2/3 of material passing no. 40 sieve.

	Plasticity index:		less than 6.
	Liquid limit:			less than 25.
	California bearing ratio:	more than 20


PART 3  -  EXECUTION

3.1	EXCAVATION:  Excavate to contours, elevations, and dimensions indicated.  Keep excavations free from water.  Excavate soil disturbed or weakened by Contractor's operations, soils softened or made unsuitable for subsequent construction due to exposure to weather.  Refill with backfill and fill material and compact to 95 percent of "Modified Proctor" maximum density.

3.2	FILLING AND BACKFILLING: Fill and backfill to contours, elevations, and dimensions indicated.  Compact each layer before placing next one.

3.2.1	Backfill and Fill Material Placement:  Place in 6-inch (15 centimeters) layers.  Place backfill material adjacent to structures as the structural elements are completed and accepted.  Backfill against concrete only when approved.  Place and compact material to avoid loading upon or against the structure.

3.2.2	Trench Backfilling:  Backfill as rapidly as construction, testing, and acceptance of work permits. Place and compact backfill under structures and paved areas in 6-inch (15 centimeters) layers to top of the trench and in 6-inch (15 cm) layers to one foot over pipe outside structures and paved areas.

3.3	COMPACTION:  Expressed as a percentage of maximum density.  Determine in-place density of existing subgrade;  if required density exists, no compaction of existing subgrade will be required.

3.3.1	Concrete mats: Compact the upper 30 cms  of soil after excavation up to 95% of Modified Proctor (NLT-108).  Compact backfill material up to 98% Modified Proctor(NLT-108).

3.4	FINISH OPERATIONS:

3.4.1	Protection of Surfaces: Protect newly graded areas from traffic, erosion, and settlements that may occur.  Repair or reestablish damaged grades, elevations, or slopes.

3.5	DISPOSITION OF SURPLUS MATERIAL:Remove from the Station surplus or other soil material not suitable for filling or backfilling and brush, refuse, and roots.



*** END OF SECTION ***
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02220-3
SECTION 03300


CAST‑IN‑PLACE CONCRETE


PART 1 - GENERAL

	1.1	REFERENCES: The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

UNA NORMA ESPAÑOLA (UNE)

	UNE 41.107			1961, “Productos prefabricados elásticos para el relleno de juntas de expansión en pavimento de hormigón”.

	UNE 83.300			1984, “Ensayos de hormigón.  Toma de muestras de hormigón fresco”.

MINISTERIO DE OBRAS PUBLICAS, TRANSPORTE Y
MEDIO AMBIENTE (MOPTMA)

	MOPT EHE			2008, “Instrucción para el proyecto y ejecución de obras de hormigón en masa o armado”.

	MOPT EH‑PRE		“Instrucción para la fabricación y suministro de hormigón preparado”.

	1.2	DELIVERY, STORAGE, AND HANDLING:  Do not deliver concrete until vapor barrier, forms, reinforcement and embedded items are in place and ready for concrete placement.  Store reinforcement of different sizes and shapes in separate piles or racks raised above the ground to avoid excessive rusting.  Protect from contaminants such as grease, oil, and dirt.  Provide for accurate identification after bundles are broken and tags removed.


PART 2 - PRODUCTS


	2.1	CONCRETE:

	2.1.1	Mix Design:  Use in‑situ‑made concrete only when approved by Contracting Officer.  Design mix in accordance with MOPT EHE.  Concrete shall have a 28‑day compressive strength as specified.  Slump shall be between 2,5 and 7,5 cm.  Water‑cement ratio shall not exceed 0,60.

	2.1.2	Ready‑Mixed Concrete:  MOPT EH‑PRE, except as modified herein.

	2.2	MATERIALS:

	2.2.1	Cement:  MOPT EHE Portland cement P‑350 or P‑450, as required to achieve compressive strength, without additives for all concrete work.

	2.2.2	Water:  Water shall be potable.

	2.2.3	Aggregates:  MOPT EHE.  Obtain all aggregates for exposed concrete from one source.  Aggregates shall not contain any substance which may be deleteriously reactive with the alkalis in the cement.

	2.2.4	Materials for Curing Concrete:  Fabric cloth made from jute or organic emulsion compound of a well known manufacturer which has been in the market for at least five years to prevent premature evaporation of mixing water in the concrete.  The compound will be transparent.

	2.2.5	Reinforcing Bars:  MOPT EHE.  All bars shall be corrugated bars.  Welded wire fabric shall be as per MOPT EHE.

	2.2.6	Vapor Barrier:  Polyethylene sheeting, minimum thickness to be 0.8 mm.

	2.2.7	Forms:  Provide wood, plywood, or steel.  Hardwood shall be new for forms used in exposed concrete surfaces.  Use plywood or steel forms where a smooth form finish is required.  Lumber shall be square edged or tongue‑and‑groove boards, free of raised grain, knotholes, or other surface defects.  Form surfaces shall not contain irregularities.

	2.2.8	Form Ties and Accessories:  The use of wire alone is prohibited.  Form ties and accessories shall not reduce the effective cover of the reinforcement.

	2.2.9	Expansion/Contraction Joint Filler:  UNE 41.107, 1 inch thick, unless otherwise indicated.

	2.2.10	Joint Sealants:  UNE 104.233.


PART 3 - EXECUTION

	3.1	FORMS:  Set forms true to line and grade and make mortar‑tight.  Before concrete placement, coat the contact surfaces of forms with a coating compound.  Do not use mineral oil on formed surfaces to be painted.  Prevent concrete damage during form removal. Provide wire ties, supports, and other devices necessary to install and secure the reinforcement.  Concrete for footings may be placed in excavations shallower than 600 mm without forms, upon inspection and approval of the Contracting Officer. In those cases, excavation width shall be a minimum of 100 mm greater than indicated. After placing concrete, forms shall remain in place for a minimum of 3 days. Prevent concrete damage during form removal. 

	3.2	PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS:  MOPT EHE. Provide bars, wire fabrics, wire ties, supports, and other devices necessary to install and secure the reinforcement properly.  Reinforcement shall not contain rust, scale, oil, grease, clay, and foreign substances that would reduce the bond.  Excessive rusting of reinforcement is a basis of rejection. Remove loose rust prior to placing steel.  Tack welding is prohibited.

	3.2.1	Tolerances:  Place reinforcement and secure with galvanized or non‑ corrodible chairs, spacers, or metal hangers.  Use concrete or other non corrodible material for supporting reinforcement on the ground.

	3.2.2	Splicing:  MOPT EHE.  Do not make splices at points of maximum stress.  Overlap bars 40 diameters minimum.  Overlap welded wire fabric the spacing of the cross wires, plus 2 inches.

	3.2.3	Cover:  MOPT EHE, for minimum coverage, unless otherwise indicated.

	3.2.5	Vibration:  Furnish a spare vibrator on the job site whenever concrete is placed.  Consolidate concrete slabs greater than 4 inches in depth with high frequency, internal, mechanical vibrating equipment supplemented by hand spading and tamping.  Consolidate concrete slabs 4 inches or less in depth by wood straight edge.  Operate vibrators with vibratory element submerged in the concrete with a minimum frequency of not less than 6000 impulses per minute when submerged.  Do not use vibrators to transport the concrete in the forms.  Insert and withdraw vibrators approximately 18 inches apart.  Penetrate the previously placed lift with the vibrator when more than one lift is required.  Place concrete in 18‑inch maximum vertical lifts.  External vibrators shall be used on the exterior surface of the forms when internal vibrators do not provide adequate consolidation of the concrete.

	3.3	MEASURING, MIXING, TRANSPORTING, AND PLACING CONCRETE:  MOPT EHE.  Provide mandatory batch ticket information for each load of ready mix concrete.  For "in situ" mixed concrete begin mixing within 30 minutes after the cement has been added to the aggregates.  Place concrete within 90 minutes of either addition of mixing water to cement and aggregates or addition of cement to aggregates if the air temperature is less than 30 degrees C. Reduce mixing time to 60 minutes if the air temperature is greater than 30 degrees C.  Additional water may be added, provided that both the specified maximum slump and water‑cement ratio are not exceeded.  Prior to placing concrete, remove dirt, construction debris and water from within the forms.  Consolidate concrete slabs greater than 10 cm depth with high frequency, internal, mechanical vibrating equipment supplemented by hand spading and tamping.  Consolidate concrete slabs 10 cm or less in depth by tamping, spading, and settling with a heavy levelling straight edge.

	3.3.1	Cold Weather:  Provide and maintain 10 degrees C minimum concrete temperature.  Do not place concrete when the ambient temperature is below 5 degrees C. Cover concrete and provide with a source of heat sufficient to maintain 10 degrees c minimum while curing.

	3.3.2	Hot Weather:  Concrete temperature from initial mixing through final cure shall not exceed 32 degrees C.  Use suitable means to control concrete temperature to prevent rapid drying of newly placed concrete.  Shade the fresh concrete and start curing as soon as the surface of the fresh concrete is sufficiently hard to permit curing without damage.

	3.4	CURING AND PROTECTION:  Begin curing immediately following form removal.  Protect concrete from injurious action by sun, rain, flowing water, frost, mechanical injury, tire marks and oil stains.  Do not allow concrete to dry out from time of placement until the expiration of the specified curing period.  Do not use membrane forming compound on surfaces where appearance would be objectionable, on any surface to be painted, where coverings are to be bonded to the concrete, or on concrete to which other concrete is to be bonded.  If forms are removed prior to the expiration of the curing period, provide another curing procedure specified herein for the remaining portion of the curing period.  Provide moist curing for those areas non receiving liquid chemical sealer‑hardener.

	3.4.1	Moist Curing:  Provide for the removal of water without erosion or damage to the structure. Use one or several of the hereafter explained methods as per the Contracting Officer's instructions.

		3.4.1.1	Fog Spraying or Sprinkling:  Provide uniform and continuous application of water throughout the curing period.  For temperatures between 40 and 50 degrees F, increase the curing period by 50 percent.

		3.4.1.2	Pervious Sheeting:  Completely cover surface and edges of the concrete with two thicknesses of wet sheeting.  Overlap sheeting 6 inches over adjacent sheeting.  Sheeting shall be at least as long as the width of the surface to be cured.  During application, do not drag the sheeting over the finished concrete nor over sheeting already placed.  Wet sheeting thoroughly and keep continuously wet throughout the curing period.

		3.4.1.3	Impervious Sheeting:  Wet the entire exposed surface of the concrete thoroughly with a fine spray of water and cover with impervious sheeting throughout the curing period.  Lay sheeting directly on the concrete surface and overlap edges 12 inches minimum. Provide sheeting not less than 18 inches wider than the concrete surface to be cured.  Secure edges and transverse laps to form closed joints.  Repair torn or damaged sheeting or provide new sheeting.  Cover or wrap columns, walls, and other vertical structural elements from the top down with impervious sheeting, overlap and continuously tape sheeting joints, and introduce sufficient water to soak the entire surface prior to completely enclosing.

	3.4.3	Curing Period:  Not less than 7 days for all concrete.

		3.4.3.1	Additional Curing:  Double the required curing period if either one or the average of both test cylinders indicate less than 90 percent of the strength specified.



*** END OF SECTION ***
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03300 - 5
SECTION 05125


MOBILE CROWN STEEL MAST


PART 1 - GENERAL

	1.1  APPLICABLE PUBLICATIONS:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

1.1.1  NBE-EA-95 “Estructuras de Acero en Edificación”.

1.1.1.a.  Parte 2 (2.1) “Perfiles y Chapas de Acero Laminado” and Anejo 2.A1 (corresponds with NBE‑MV-102-1975“ Acero Laminado para Estructuras de Edificación”).

1.1.1.b.  Parte 5 “Ejecución de las Estructuras de Acero” and Anejos de la parte 3 (corresponds with NBE‑MV-104-1966 “Ejecución de las Estructuras de Acero Laminado en la Edificación”).

1.1.1.c.  Parte 2 (2.5) “Tornillos” (corresponds with NBE‑MV-106-1968 “Tornillos Ordinarios y Calibrados, Tuercas y Arandelas de Acero para Estructuras de Acero Laminado”).

1.1.1.d.  Parte 4 “Cálculo de las Piezas de Chapa Conformada” and Anejos de la parte 4 (corresponds with NBE‑MV-110-1982 “Cálculo de Piezas de Chapa Conformada de Acero de Edificación”).

1.1.2  UNE-EN 40-5:2003  Columnas y báculos de alumbrado de acero.

1.2  SUBMITTALS
Manufacturer's Catalog Data:  Bolts, nuts and washers.

Shop Drawings shall be in accordance with NBE-EA-95: Structural steel, calculations and erection drawings.

Certificates of Compliance:  Structural steel, bolts, nuts and washers.

Calculations of tower dimensions shall be submitted by the contractor with the following characteristics:
GENERAL DATA

	MODEL. . . . . . . . . . . . . . . . .	  CA-14.
	FLOODLIGHTS. . . . . . . . . . . . . . . . 	12 Floodlights
	WIND VELOCITY. . (Km/h.). . . . . . . . . . .	   161
	EQUIVALENT WIND LOAD(Kg/m2): . . . . . . .	   125
	COEF. INCREASED WEIGHT: . . . . . . . . . . . . .	   1.33
	COEF. INCREASED WIND LOADS: . . . . . .	   1.5 

	DEFINITION OF GEOMETRY

	TOTAL HEIGHT (Meters) . . . . . . . . . . . . . . . . . . . . . . . . . 	   35 
	MAXIMUM SHAFT DIAMETER (mm)  . . . . . . . . . . . . . . 	 765
	TIP DIAMETER (mm.) . . . . . . . . . . . . . . . . . . . . . . . . 	 310
	TAPERING: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	 1.3 %
	TYPE OF SECTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 	Dodecagon.
	FIRST SECTION: THICKNESS (mm.) STEEL TYPE . . . . . 	8; S 355.
	SECOND SECTION THICKNESS (mm.) STEEL TYPE . . . 	8; S 355.
	THIRD SECTION THICKNESS (mm.) STEEL TYPE: . . . . .	6; S 275.
	FOURTH SECTION THICKNESS (mm.) STEEL TYPE: . . . . 	6; S 275.

HANDHOLE DEFINITIONS:

	BOTTOM HEIGHT (mm.): . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	.500
	DIMENSION (mm.): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 	1000 x 300
	HANDHOLE SHEET (metal) THICKNESS (mm.): . . . . . . . . . . .	   20

ANCHORING PLATE DEFINITION:

	THICKNESS (mm.): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	  50
	STEEL TYPE (EN 10025): . . . . . . . . . . . . . . . . . . . . . . . . . . . 	S 355.
	DIAMETER (mm.): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 	1065 
	DISTANCE BETWEEN BOLTS (mm.): . . . . . . . . . . . . . . . . . . . . . 	 915 
	DIAMETER OF BOLTS (mm.): . . . . . . . . . . . . . . . . . . . . .	   33
	TYPE OF BOLTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  	GEWI BST 500
	NUMBER OF BOLTS: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .	   12
	EMBEDDED LENGTH OF BOLTS (Meters): . . . . . . . . 	2,10

1.3  DELIVERY AND STORAGE:  Handle, ship, and store material in a manner that will prevent distortion or other damage.  Store material in a clean, properly drained location out of contact with the ground.  Replace all damaged material with new material or repair the damaged material in an approved manner.
1.4 QUALIFICATIONS FOR STRUCTURAL STEEL WORK:  Structural steel fabrication and erection shall be performed by an organization experienced in structural steel work of equivalent magnitude (5 years minimum).

1.5  FABRICATION REQUIREMENTS:  NBE-EA-95 shall govern all work.  Design of members and connections for any portion of the structure not indicated shall be completed by the fabricator and indicated on detail drawings.  Substitution of sections or modification of details, or both, and the reasons for the action shall be submitted with the detail drawings for approval.  Structural steel shall be fabricated and assembled in the shop to the greatest extent possible. Parts not assembled in the shop shall be secured by bolts for shipment.  Splices not indicated must be approved.  Field splices in compound joints will not be permitted.

1.5.1 Tolerances:  Tolerances in fabrication and erection shall be in accordance with NBE-EA-95.

1.5.2  Connections:  One-sided or other types of eccentric connections will not be permitted, unless indicated in detail and approved.

1.5.3  Provide bolts and other connections between the structural steel  properly and build them into connecting work.  Bolts and anchors shall be preset by the use of templates or other methods as may be required to locate the anchor bolts and other connections accurately.  Field connections shall be bolted.  Low carbon steel threaded fasteners may be used only for bolted connections of secondary members to primary members (such as, purlins, girts, and other framing members carrying only nominal stresses) and for temporary bracing to facilitate erection.

1.5.4  Holes shall be cut, drilled, or punched at right angles to the surface of the metal and shall not be made or enlarged by burning.  Holes in base or bearing plates shall be drilled.  Holes shall be clean-cut without torn or ragged edges.  Outside burrs resulting from drilling or reaming operation shall be removed with a tool making a 1/16-inch (1.6 mm) bevel.

1.5.5  Bolts shall be inserted into holes without damaging thread.  Bolt heads shall be adequately protected during installation. Bolt heads and nuts shall rest squarely against the metal. Where bolts are to be used on beveled surfaces having slopes greater than 1 in 20 with a plane normal to the bolt axis, beveled washers shall be provided to give full bearing to the head or nut. Where self‑locking nuts are not furnished, bolt threads shall be upset to prevent the nuts from backing off.

1.5.6  Unfinished bolts shall be of the length that will extend entirely through but no more than 10 mm beyond the nuts.  Bolt heads and nuts shall be drawn tight against the work with a suitable wrench not less than 40 cm long.  Bolt heads shall be tapped with a hammer while the nut is being tightened.  Tightening of nuts shall be sufficient to insure proper seating of nuts.

1.5.7  Base Plates and Bearing Plates:  Provide bearing plates for columns and bearing plates for beams, girders, and similar members.  Provide base plates and bearing plates with full bearing after the supported members have been plumbed. Dry pack the area under the plate solidly with a non-shrinking type of grouting. Grouting shall be in accordance with the printed instructions of the grouting mortar manufacturer and properly positioned.

1.6  DRAINAGE HOLES:  Adequate drainage holes shall be drilled to eliminate water traps.  Hole diameter shall be 1/2-inch (13 mm) and location shall be shown on the detail drawings.  Hole size and location shall not affect structural integrity.


PART 2 - PRODUCTS

	2.1 DESCRIPTION OF COLUMN: The illumination mast type CA-14 shall be homologated by the Ministry of Industry and Energy in Royal Decree 2642/1985 and safety Norms EN-40 for exterior lighting posts and masts. It shall be equipped with a mobile crown for the installation of floodlights which will permit the floodlights to be lowered to the required height for repair and maintenance work. The column supports a crown on the apex, prepared with various mechanical elements which will ensure the interlocking and un-interlocking of the mobile crown. The crown which supports the floodlights is inserted in the mobile crown by means of radial ARMS.  The mobile crown performs the lifting and lowering movements by means of drive equipment, activated by electrical equipment.  The mobile crown shall be manufactured in accordance with the specifications described in norm UNE-EN-40-5.

	2.2 MATERIALS:  The materials employed in the construction and installation of the structures supporting the illumination floodlights present the following characteristics:

	2.2.1 Structural Steel: The structural steel used shall be the type which corresponds to the following mechanical characteristics in accordance with designation.

	S 355 (UNE EN 10025):
· Elastic limit 					    3600 Kg/cm2.
· Tensile strength: 				    5200 a 6200 Kg/cm2.
· Rupture elongation (longitudinal/transversal):   22/20 %.

	S 275 (UNE EN 10025):
· Elastic limit: 					    2800 Kg/cm2.
· Tensile strength: 				    4300 a 5300 Kg/cm2.
· Rupture elongation (longitudinal/transversal):  22/20 %.

	The laminated structural sections and sheet metal shall be adjusted in accordance with their chemical composition, supply conditions, reception, hardness and tolerances in accordance with Norm  UNE-EA-95 Part 2 "Steel Products for Structures" Said steel shall be used jointly in the structure and corresponding bars and sheet to be used are indicated on the technical drawings of the project.

	2.2.2  Screws:  The screws to be used shall be steel of 5.6 and 6.8 quality in compliance with DIN 267 which is marked on the head of the same.  The metric dimensions of the screws and nuts correspond with DIN 7990 and DIN 555, respectively.

The mechanical properties for 5.6 steel indicated are as follows:
		ST	SI
-	Elastic limit 	3.000 kg/cm2	294 MPa
-	Tensile strength 	5.000 a 7.000 kg/cm2    490 a 687 MPa
-	Rupture elongation(longitudinal/transversal)	20 %	20 %

The mechanical properties for 6.8 steel indicated are as follows:
		ST	SI
-	Elastic limit 	4.800 kg/cm2	470 MPa
-	Tensile strength 	6.000 a 8.000 kg/cm2	588 a 785 MPa
-	Rupture elongation (longitudinal/transversal)	8 %	8 %

The dimensions, tolerances and testing shall be regulated in compliance with NBE-EA-95 Part 2.5 "Screws".

	2.2.3 Anchoring bolts:  The anchoring bolts shall be corrugated steel, in conformance with Norm UNE 30-088, type GEWI BS 500 S with a diameter of 40 millimeters and its characteristic values are defined as follows:
		ST	SI
-	Elastic limit 	5.100 kg/cm2	500 MPa
-	Tensile strength 	5.500 kg/cm2	550 MPa
-	Rupture elongation (longitudinal / transversal)	14 %	14 %

	2.2.4  Foundation:  The dimensions shown on the drawings are for orientation purposes only, said dimensions shall be verified by justifiable calculations once the resistance of the terrain in each location is determined. In each case calculations shall be effected depending on the characteristics of the terrain and the mechanical requirements of the mast which will vary depending on the location and quantity and type of floodlights to be supported. The foundation calculated shall be accomplished by mass concrete, bolts shall be embedded in same.  Likewise, reinforcement 300 x 300 x 12 millimeters on the five faces of the excavation.

	2.3  ELEMENTS OF THE ASSEMBLY:  The illumination shall be accomplished by means of columns 35 meters high with a mobile crown with the capacity of housing 12 floodlights activated by a motor situated at the base of the mast which will permit these to be lowered to the required height for maintenance and repair work.  The interior shall be hollow to permit the housing of mechanisms and accessories which will permit the lifting and lowering movement of the mobile crown.  Mobile crown shall be provided with safety brake instantaneously activated in the case of breakage of the traction cables.  The column CA-14 assembly for exterior lighting consists of:

· Column
· Floodlight Supports
· Fixed Crown for Interlocking
· Mobile Crown for Interlocking
· Drive Equipment
· Instantaneous action parachute brake system. 
The shaft supports on the apex a fixed crown, consisting of various mechanical elements to ensure interlocking and un-interlocking of the mobile crown.  The crown which supports the floodlights is inserted into the mobile crown by means of radial arms.  The support of the floodlights/mobile crown effects the movements of lifting and lowering, by means of mechanical drive equipment governed by electrical equipment.

	2.3.1  Assembly finish shall be hot dipped galvanized, in accordance with UNE-EN-ISO 1461: 1999, subsequent work shall not be performed, which may deteriorate the finish coat. The finish coat shall be 497 grams/meter, weighted average on 10 measurements.

2.3.2  For night location of the columns, these shall be provided with supports for obstruction warning lights in compliance with the instructions and recommendations indicated in the Norms for the International Civil Aviation Organization.

	2.4  COLUMN:  Shall be hot dipped galvanized steel, transverse polygonal sections, 12 sides truncated pyramid shape, consisting of three sections assembled between them. The base material for the construction of the column shall be steel, S 275 minimum quality, in compliance with UNE-EN-10025: 1994.  The dimensions of the mast, such as the dimensions of its base, thickness of each section, etc. shall be calculated considering the apex diameter minimum 275 millimeters in accordance with R.D. 2645 (85), tapering 1.3% constant, the mechanical requirements and the type of steel to be employed. The sections which make up the mast shall be welded by means of longitudinal submerged arc and shall not present transverse welding.  A base plate of adequate thickness shall be provided in order to secure the masts in the foundation with anchoring bolts.  All welding work shall be accomplished prior to the galvanization process and shall be performed by qualified welders employing specific welding procedures.  The electrodes used shall be compatible with the steel grade used and shall have mechanical properties as a minimum equal to those of the steel utilized.  The longitudinal welding shall have a minimum penetration of 70% and shall be accomplished by the submerged arc welding process with automatic machine guarantying adequate penetration and section.  The welding between the shaft and the base shall have a 80% penetration minimum.  Shall be accomplished by means of submerged arc welding under gas-sheilding, resulting in an adequate penetration and section.  An access door at the base of the mast shall be provided to incorporate the electrical and mechanical driving equipment, handhole shall be reinforced on the surface, section and thickness sufficient to preclude critical weakening areas, on apex a flange is provided for the support of the fixed crown.

	2.5 INTERLOCKING FIXED CROWN:  Constructed of hot dipped galvanized steel in accordance with norms, located on the apex of the mast and welded to same with screws. Consisting of mechanical elements which guaranty the transmission of strength and movement from the driving equipment to the mobile crown of the interlocking system. Will be provided with a mechanism which will permit the support of the mobile crown and the interlocking and un-interlocking of same.

	2.6  INTERLOCKING MOBILE CROWN: Constructed of hot dipped galvanized steel in compliance with norms. Consists of mechanical elements to guaranty the transmission of movement of the oscillating cams, activated by gravity and sliding and permits the interlocking and un-interlocking of the mobile crown holder of the floodlights. Fixed on the perimeter are the following elements:
· Self-centering three telescopic arm system, located at 120°.
· A grip type instantaneous brake system for the blocking of the mobile crown, in the case of breakage of the steel cables.  The assembly will function in the case of an emergency, guarantying the blocking of the mobile crown. 
· An interlocking assembly by means of oscillating pulleys activated by sliding and gravity.
· An anchoring system for steel cables.
· Sections assembly on standby for securing the crown which supports the floodlights and equipment.

	2.7  MOTOR DRIVEN EQUIPMENT:  This assembly will consist of:
· Gear mechanisms support
· Gears with motor brake.
· Three secondary cables and an antirevolving main steel cable.
· A hot dipped galvanized anchoring and traction plate to secure the steel cables.
· Three galvanized steel anchors located on the interlocking mobile crown and connected to the parachute brake.
	The transmission of the movement of the mobile crown, shall be accomplished by the union of the same to a lathe located at the base of the column, binded to the gear mechanisms governed by a remote pushbutton control. The union shall be accomplished by three secondary steel cables inserted in a traction plate and a main cable originating inside united to the lathe of the base.

	2.8  ELECTRICAL EQUIPMENT:  Assembly shall consist of:
· Operations cabinet, located at the base of the mast, which will govern the lifting and lowering movements and the power supply to the floodlights.
· Remote automatic pushbutton control.
· Supply to floodlights shall be accomplished from the interior by means of sliding wiring with pulleys on the fixed interlocking crown.

	2.9  EXTERIOR CROWN FOR FLOODLIGHTS:  Shall be constructed with welded steel sections between them, and fixed to the mobile crown by screws at the site.  The dimensions of the exterior crown for floodlights shall be such as to permit housing of floodlights, equipment and junction boxes required.


PART 3 - EXECUTION

3.1  GENERAL:  Erection of structural steel shall be in accordance with NBE-EA-95 (Parte 5 and Anejos de la parte 3 which corresponds to NBE‑MV-104-1966 “Ejecución de las Estructuras de Acero Laminado en la Edificación”, with modifications and additional requirements as specified.

3.2  ERECTION:  Provide erecting equipment suitable for the work and in first class condition.  Where parts cannot be assembled or fitted properly as a result of errors in fabrication or of deformation due to handling or transportation, report such condition immediately to the Contracting Officer.  Straighten plates and angles or other shapes by approved methods.  If heating of metal is approved for straightening, it shall not be to a higher temperature than that of producing a dark "cherry red" color. After heating, cool the metal as slowly as possible.  Insure that there is no evidence of fracture on the surface of the metal after straightening.  Do not heat heat‑treated parts for straightening.  Drain steelworks properly; fill pockets in structures exposed to the weather with an approved waterproof material.  Provide safety belts and lines for workmen aloft on high structure, unless safe working platforms or safety nets are provided.

3.3  ANCHOR BOLTS:  Bolts and other connections between structural steel and foundations or existing structural steel shall be performed as part of the work.

3.4  FIELD ASSEMBLY:  Structural steel frames shall be assembled to lines and elevations indicated.  Various members forming parts of a completed frame or structure after being assembled shall be aligned and adjusted before being fastened. Fastening of splices of compression members shall be done after abutting surfaces have been brought completely into contact.  Bearing surfaces and surfaces that will be in permanent contact shall be cleaned before members are assembled.  Splices will be permitted only where indicated.  Welding for re-drilling will not be permitted.  Holes shall not be enlarged more than 1/16-inch (1.6 mm) larger than the specified hole size without approval of the Contracting Officer.

3.5  GAS CUTTING:  Use of a gas-cutting torch in the field for correcting fabrication errors will not be permitted on any major member in the structural framing.  Use of a gas cutting torch will be permitted on minor members not under stress only after approval has been obtained from the Contracting Officer.

3.6  INSPECTION AND ACCEPTANCE PROVISIONS:  When materials and workmanship do not conform to the specification requirements, the Government reserves the right to reject material or workmanship, or both, at any time before final acceptance of the structure.



*** END OF SECTION ***
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05125 - 9
SECTION 16011


GENERAL REQUIREMENTS ELECTRICAL


PART 1  -  GENERAL

	1.1	APPLICABLE PUBLICATIONS:  The current issues of the following publication form part of this specification to the extent applicable.

	IEC (Comisión Electrotécnica Internacional).

	IRANOR (Instituto Nacional de Racionalización y Normalización). Normas UNE (Una Norma Española) 1986.

	MIE-RAT (Reglamento para Alta Tensión) 2005.

	REPBT (Reglamento Electrotécnico para Baja  Tensión) 2002.

	NEC (US National Electrical Code ‑ 2006 Edition).

	1.2	GENERAL REQUIREMENTS:  All electrical material and equipment shall conform to and be installed in strict accordance with the best practices of the electrical manufacturing and construction industries, and in conformance with the applicable REPBT and NEC regulations, unless departures from these standards are expressly specified or shown on the drawings. Defective equipment or equipment damaged in the course of installation or test shall be replaced or repaired in a manner meeting with the approval of the Contracting Officer. The contract drawing indicate the extent and general arrangement of the wiring systems. If any departure from the contract drawings are deemed necessary by the Contractor, details of such departure and the reasons therefore shall be submitted to the Contracting Officer for approval as soon as practicable and within 30 days after award of the contract. No such departures shall be made without the prior written approval of the Contracting Officer.

	1.3	APPLICATION:  This section applies to all sections of Division 16, "Electrical" of this project except as specified otherwise in each individual section.

	1.4	SUBMITTALS:  As soon as practicable and within 30 days after the date of notice to proceed and before commencement of installation of any materials or equipment, the Contractor shall submit shop drawings, manufacturer's data and certificates for equipment, materials and finish, and pertinent details for each system where specified in each individual section, and have them approved before procurement, fabrication or delivery of the items to the job site. Partial submittals will not be acceptable and will be returned without review. Submittals shall include the manufacturer's name, trade name, country of origin, catalog model or number, nameplate date, size, layout dimensions, capacity, project specification and paragraph reference, and other information necessary to establish contract compliance of each item the Contractor proposes to furnish. Approval of materials shall be based on manufacturer's published ratings.

	1.4.1	Shop Drawings:  Drawings shall be a minimum of 210 mm by 275 mm in size, prepared using Mylar drafting paper, inked, the use of lead pencil or markers will not be accepted. Drawings shall include plans, sectional views, wiring diagrams, and installation details of equipment; and equipment spaces identifying and indicating proposed location, layout and arrangement of items of equipment, control panels, accessories, piping, ductwork, and other items that must be shown to assure a coordinated installation. Wiring diagrams shall identify circuit terminals, and indicate the internal wiring for each items of equipment and the interconnection between each item of equipment. Drawings shall indicate adequate clearance for operation, maintenance and replacement of operating equipment devices. If equipment is disapproved, drawings shall be revised to show acceptable equipment and be resubmitted.

	1.4.2	Manufacturer's Data:  Submittals for each manufactured item shall be manufacturer's descriptive literature of cataloged products, equipment drawings, diagrams, performance and characteristic curves, and catalog cuts.

	1.4.3	Publication Compliance:  Where equipment or materials are specified to conform to the published standards of industrial and technical organizations such as UNE, or IEC, proof of such compliance shall be submitted. The label or listing by the specified organization will be acceptable evidence of compliance. Submit a certificate from an independent testing organization adequately equipped and competent to perform such services, and approved by the Contracting Officer, stating that the item has been tested in accordance with the specified organization's test methods and that the item conforms to the specified organization's publication.

	1.4.4	Certified Test Reports:  The testing requirements in referenced publications for materials will be waived provided the manufacturer's original certificates are submitted stating that previously manufactured materials have been tested by approved laboratories, that such materials meet testing requirements specified, and that the materials furnished for this project are of the same type, quality, manufacture, and make as that specifically requested by the Contracting Officer.

	1.4.5	Certificate of Compliance:  Submit certification attesting that materials and equipment to be furnished for this project comply with the requirements of this specification and of the reference publications. Copies of the original certificates will not be acceptable; certifications shall be the manufacturer's original. The certification shall not contain statements that could be interpreted to imply that the product does not meet all requirements specified, such as "as good as"; "achieve the same end use and results as materials formulated in accordance with the referenced publications"; "equal or exceed the service performance of the specified material". The certification shall simply state that the product conforms to the requirements specified.

	1.5	OPERATION AND MAINTENANCE MANUAL:  Furnish an operation and maintenance manual for each item of equipment required to have such. Furnish three copies of the manual bound in hardback binders or an approved equivalent. Furnish one complete manual prior to the time that equipment tests are performed, and furnish the remaining manuals before the contract is completed. Inscribe the following identification on the cover: the words OPERATION AND MAINTENANCE MANUAL, the name and location of the equipment or the building, the name of the Contractor, and the contract number. The manual shall include the names, addresses, and telephone numbers of each subcontractor installing equipment, and of the local representatives for each item of equipment. The manual shall have a table of contents and be assembled to conform to the table of contents with the tab sheets placed before instructions covering the subject. The instructions shall be legible and easily read, with large sheets of drawings folded in. The manual shall include: wiring and control diagrams with data to explain detailed operation and control of each item of equipment; a control sequence describing operation; description of the function of each principal item of equipment; diagrams, and illustrations; test procedures; performance data; and parts list. The parts lists for equipment shall indicate the sources of supply, recommended spare parts, and the services organization which is reasonably convenient to the project site. The manual shall be complete in all respects for equipment, controls, accessories, and associated appurtenances provided. All the information in this manual shall be in both English and Spanish languages.

	1.6	POSTED OPERATING INSTRUCTIONS:  Furnish approved operating instructions for each principal item of equipment for the use of the operation and maintenance personnel in both English and Spanish. The operating instructions shall include wiring diagrams, control diagrams, and control sequence for each principal item of equipment. Operating instructions shall be printed or engraved, and shall be framed under glass or in approved laminated plastic and posted where directed by the Contracting Officer. Operating instructions shall be attached to or posted adjacent to each principal item of equipment including start up, proper adjustment, operating, lubrication, shut‑down, safety‑precautions, procedures in the event of equipment failure, and other items of instructions as recommended by the manufacturer of each item of equipment. Operating instructions exposed to the weather shall be made weather‑resisting materials or shall be suitably enclosed to be weather protected. Operating instruction shall not fade when exposed to sunlight and shall be secured to prevent easy removal or peeling.

	1.7	DELIVERY AND STORAGE:  Properly store, adequately protect and carefully handle equipment and materials to prevent damage before and during installation. Handle, store, and protect equipment and materials in accordance with manufacturer's recommendations.

	1.8	CATALOGED PRODUCTS:  Materials and equipment shall be cataloged product of manufacturers regularly engaged in production of such materials or equipment and shall be manufacturer's latest design that complies with the specification requirements. Materials and equipment shall duplicate items that have been in satisfactory commercial or industrial use. Where two or more items of the same class of equipment are required, these items shall be products of a single manufacturer; however, the component parts of the items need not be the products of the same manufacturer. Each item of equipment shall have the name of the manufacturer, address, model number and serial number on the nameplate securely affixed in a conspicuous place; the nameplate of the distributing agent will not be acceptable.

	1.9	SERVICE INTERRUPTIONS:  Where interruption of existing service is necessary, the Contracting Officer shall be notified in writing at least 10 days in advance. The interruption shall not be made unless authorized. The outage shall be no more than 8 hours duration between morning and afternoon and will take place at a time that will least interfere with normal station activities.


PART 2  -  PRODUCTS (NOT USED)


PART 3  -  EXECUTION

	3.1	PAINTING OF EQUIPMENT:  Equipment painting, factory applied or shop applied, shall be as specified herein, and provided under each individual section of this specification.

	3.1.1	Factory Painting System:  Manufacturer's standard factory painting systems may be provided.  If manufacturer's standard factory painting system is being proposed for use in lieu of the shop painting systems, the manufacturer's standard factory painting system will conform to the same basic requirements of the shop painting system.

	3.1.2	Shop Painting Systems:  Clean, pretreat, prime and paint metal surfaces; except aluminum surfaces shall not be painted. Apply coatings to clean dry surfaces.  Clean the surfaces to remove dust, dirt, rust, oil and grease by wire brushing and solvent degreasing prior to application of paint, except metal surfaces subject to temperatures in excess of 50 degrees Centigrade shall be cleaned to bare metal.  Where more than one coat of paint is specified, apply the second coat after the preceding coat is thoroughly dry.  Lightly sand damaged painting and retouch before applying the succeeding coat.

	3.2	EQUIPMENT INSTALLATION:  The Contractor shall perform all operations of uncrating, assembly, setting in place, levelling, anchoring, testing and adjusting, for satisfactory operation of all machinery and equipment items.  The locations shown on the Drawings are subject to minor revisions by the Contracting Officer to avoid interference with utilities, equipment of other trades or architectural features of the building.  Measurements for mounting bolts, platforms or recesses will not be taken from the drawings but will be confirmed from approved equipment manufacturer's shop drawings or direct from the machinery or equipment.  The exact location of machinery connection boxes, conduit pipe or tubing risers will be confirmed in the field, prior to installation, to provide the most convenient accessibility to the connection on the machines. If the machines are not provided with connection boxes by the manufacturer, the Contractor shall supply and install the proper boxes to ensure satisfactory enclosed connections.

	3.3	COORDINATION:  Coordinate the proper relation of the work to the building structure and to the work of all trades. Visit the premises and become familiar with the dimensions in the field, and advise the Contracting Officer of the discrepancy before performing any work.

	3.4	MANUFACTURER'S RECOMMENDATIONS:  Where installation procedures or any part thereof are required not to be in accordance with the recommendations of the manufacturer of the material being installed, printed copies of these recommendations shall be furnished to the Contracting Officer prior to installation. Installation of the item will not be allowed to proceed until recommendations are received.
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SECTION 16301


UNDERGROUND ELECTRICAL WORK


PART 1 -  GENERAL

	1.1	APPLICABLE PUBLICATIONS:  The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by the basic designation only.

	Commission Internationale de Certification de Conformite de L'Equipment Electrique (CEE).

	Instituto Nacional de Racionalización y  Normalización (IRANOR), Normas UNE (Una Norma Española) 1993.

		20324  Grades of Protection.
		21029  Electrical Distribution Cables, PVC insulated for tensions up to 1000 volts.

	Deutsches Institut fur Normung e.V. (DIN):

		40430  Steel Conduit Threads; Dimensions.
		48201  T1 Copper Stranded Conductors.
		49020  Conduit for Electrical Wiring.

	Reglamento Electrotécnico para Baja Tensión (REPBT).

	Commission Electrotechnique Internationale (IEC):

		99‑2  Expulsion‑type Lightning Arresters.
		420   High‑Voltage Alternating Current Fuse
			Switch Combinations and Fuse‑Circuit
			Breaker Combinations.
		454   Specifications for Pressure‑Sensitive
			Adhesive Tapes for Electrical Purposes.
		502   Extruded Solid Dielectric Insulated Power
			Cables for Rated Voltages from 1 KV up to 30 KV.

ASOCIACION ESPAÑOLA DE NORMALIZACION Y CERTIFICACION.(AENOR)

UNE-EN 50086-1		(2001) Sistemas de tubos para la conducción de cables. 1: Requisitos generales.

UNE-EN 50086-2-1	(2001) Sistemas de tubos para la conducción de cables. Parte 2-1: Requisitos particulares para sistemas de tubos rígidos.

UNE-EN 50086-2-2	(1999) Sistemas de tubos para la conducción de cables. Parte 2-2: Requisitos particulares para sistemas de tubos curvables.

UNE-EN 50086-2-3	(2001) Sistemas de tubos para la conducción de cables. Parte 2-3: Requisitos particulares para sistemas de tubos flexibles.

UNE-EN 50086-2-4	(2001) Sistemas de tubos para la conducción de cables. Parte 2-4: Requisitos particulares para sistemas de tubos flexibles doble pared, libre de halogenos.

UNE-EN 60439-1		(2001) Conjuntos de aparamenta de baja tensión. Parte 1: conjuntos de serie y conjuntos derivados de serie.

UNE-EN  60898		(2001) Interruptores automáticos para instalaciones domésticas y análogas para la protección contra sobreintensidades.

UNE-EN 60947-2		(1998) Aparamenta de baja tensión. Parte 2: Interruptores automáticos

UNE-EN  21031-3	(2000) Cables aislados con policloruro de vinilo de tensiones nominales Uo/U inferiores o iguales a 450/750 V. Parte 3: cables sin cubierta para instalaciones fijas.

UNE-EN  21123-2	(1999) Cables eléctricos de utilización industrial de tensión asignada 0,6-1 KV. Parte 2: Cables con aislamiento de polietileno reticulado y cubierta de policloruro de vinilo.

UNE 20432-3			(1994) Ensayo de cables eléctricos sometidos al fuego. Parte 3: ensayo de cables colocados en capas.

UNE 20460-4-443		(2001) Instalaciones eléctricas en edificios. Parte 4: Protección para garantizar la seguridad. Capítulo 44: Protección contra las sobretensiones. Sección 443: Protección contra las sobretensiones de origen atmosférico o debidas a maniobras.

	1.2	GENERAL REQUIREMENTS:  Section 16011, "General Requirements Electrical" applies to this section with additions and modifications specified herein.

	1.3	SUBMITTALS REQUIRED:  Shop Drawings or Manufacturer's Data shall be submitted on the following items:

a. Conduits.
b. Electric manholes.
c. Cables, one of each type/cross section.
d. Ground rods.

	1.3.1	Manufacturer's Instructions: 

		a.	Manufacturer's directions for use of ground megger with proposed method indicated.
		b.	Manufacturer's directions for install connections and terminals.

	1.3.2	Workmen's Competency:  Submit cable splicer's certificate of competency which shall include a certificate of completion from a splice/terminating kit manufacturer's instruction course.


PART 2 ‑ PRODUCTS

	2.1	MATERIALS AND EQUIPMENT: Materials, equipment, and devices shall, as a minimum, meet requirements of UL, where UL standards are established for those items, and requirements of NFPA 70 and RBT.

	2.2	CONDUIT AND FITTINGS: Conduits to be used aboveground as indicated in the drawings shall hot-dipped galvanized steel and rigid, underground conduit shall have thick plastic sheath and shall be embedded in the concrete, unless otherwise specified. Conduit shall comply with the following standards. Shall be rigid nonmetallic conduit, electrical metallic tubing, flexible metal conduit, and flexible nonmetallic conduit in accordance with:

	2.2.1	Rigid Nonmetallic Conduit and Fittings: PVC UNE-EN 50086-2-1

	2.2 2	Electrical Metallic Tubing and Fittings: UNE-EN 50086-2-1. Zinc-coated steel only.

	2.2.3	Flexible Metal Conduit and Fittings: UNE-EN 50086-2-3.

	2.2.4	Fittings for EMT Conduit: Threaded-type.  Split couplings unacceptable.

	2.2.5	Flexible nonmetallic conduit and fittings: UNE-EN 50086.2.4.
	2.3	WIRES AND CABLES: Wires and cables shall meet applicable requirements of UNE 21031.3 (Designation 07Z1-450/750V) and UNE 21123.2 (Designation RZ1-K 0,6/1 kV), for type of insulation, jacket, and conductor specified or indicated. Wires and cables manufactured more than 12 months prior to date of delivery to site shall not be used.

	2.3.1	Conductors: Conductors shall be halogen free, low smoke emission per UNE 20432. Conductors shall be stranded unless specifically indicated otherwise.  Conductor sizes and ampacities shown are based on copper.  All conductors shall be copper. 

	2.3.1.1	Equipment Manufacturer Requirements: When manufacturer's equipment requires copper conductors at the terminations or requires copper conductors to be provided between components of equipment, provide copper conductors or splices, splice boxes, and other work required to satisfy manufacturer's requirements.

	2.3.1.2	Color Coding: Provide for service, feeder, branch, control, and signaling circuit conductors.  Color shall be green-yellow for grounding conductors and blue for neutral.  Color of ungrounded conductors shall be as follows:

Phase R - Black
Phase S - Brown
Phase T - Gray

	2.3.1.3	Insulation: Unless specified or indicated otherwise, power and lighting wires shall be as indicated.  Where lighting fixtures require 90-degree Centigrade (C) conductors, provide only conductors with 90-degree C insulation or better.

	2.4	MANHOLES:  Shall be precast concrete, dimensions as indicated on drawings. Cast iron covers. Precast units shall be manufactured by a company normally dedicated to the manufacture of precast concrete products to include manholes and handholes.

	2.5	GROUNDING SYSTEM AND EQUIPOTENTIAL BONDING: Ground rods shall be copper clad steel, the diameter being such to allow driving the rod the whole length; in no case shall the diameter be less than 19 mm and the length less than 3000 mm, unless specified otherwise.


PART 3 ‑ EXECUTION 

	3.1	UNDERGROUND DUCT WITH CONCRETE ENCASEMENT:  Underground duct lines shall be constructed of individual conduits encased in concrete. Except where rigid galvanized steel conduit is indicated or specified, the conduit shall be of PVC. Ducts shall be of the diameter specified in the corresponding drawing, unless otherwise specified.  The concrete encasement surrounding the bank shall be rectangular in cross‑section and shall provide at least 75 millimeters of concrete cover for ducts. Conduit shall be separated by a minimum concrete thickness of 50 millimeters.

	3.1.1	The top of the concrete envelope shall not be less than 700 millimeters below grade unless indicated otherwise.

	3.1.2	Duct lines shall have a continuous slope downward toward underground structures and away from building with a pitch of not less than 75 millimeters in 30 meters. Except at conduit risers, changes in direction of runs exceeding a total of 10 degrees, either vertical or horizontal, shall be accomplished by long sweep bends having a minimum radius of curvature of 8 meters, sweep bends may be made up of one or more curved or straight sections or combinations thereof. Manufactured bends shall have a minimum radius of 1 meter. Trenches shall be excavated along straight lines from structure before ducts are laid or structure constructed so the elevation can be adjusted, if necessary, to avoid unseen obstruction.

	3.1.3	Line Terminals:  Mounting of cables of metal poles shall be accomplished in the interior of closed hot-galvanized sheet ducts and affixed in the interior by means of plastic clamps to duct cross piece.

3.2	CONNECTIONS TO MANHOLES: Duct bank envelopes connecting to underground manholes shall be flared to have enlarged cross-section at the manhole entrance to provide additional shear strength.  Dimensions of the flared cross-section shall be larger than the corresponding manhole opening dimensions by no less than 300 mm in each direction.  Perimeter of the duct bank opening in the underground structure shall be flared toward the inside or keyed to provide a positive interlock between the duct bank and the wall of the structure.  Use vibrators when this portion of the encasement is poured to assure a seal between the envelope and the wall of the structure.

	3.3	RECONDITIONING OF SURFACES:  Unpaved surfaces disturbed during the installation of duct or direct buried conduit runs shall be restored to their original elevation and condition. Backfilled material shall be compacted to match surrounding conditions.

	3.4	CABLE PULLING:  Cables shall be pulled down grade with the feed‑in point at the handhole or structure of the highest elevation. Flexible cable feeds shall be used to convey cables into the duct runs. If basket‑grip type cable‑pulling devices are used to pull cable in place, cut off the section of cable under the grip before splicing and terminating.

	3.4.1	Lubricants for assisting in the pulling of cables shall be those specifically recommended by the cable manufacturer for PVC.

	3.4.2	Cable pulling tensions shall not exceed the maximum pulling tension recommended by the cable manufacturer. When cable clamps are used the cable shall be cut under the clamp.
	3.5	CABLE TERMINATIONS:  Terminations of insulated power cables need protection to avoid accidental contact, deterioration of protective sheathing, and to avoid moisture by use of termination devices and adequate materials. Terminations shall be made using materials and methods as indicated or as designated by the written instructions of the cable manufacturer and termination kit manufacturer.  Terminations of a single cable shall include the securing and sealing of the sheath and insulation of the cable conductors, stress relief and grounding of cable shields of shielded cable. Cables and cable terminations shall be adequately supported so as to avoid excessive strain on the termination and the conductor connection.

3.6	GROUNDING SYSTEMS:  The non-current carrying metallic parts associated with electric equipment shall have a ground resistance not exceeding 10 ohms.

3.6.1	Grounding Electrodes: Drive grounding rods, sharp end down, to its whole length plus 150 mm to provide an adequate ground value for the particular equipment to ground.

3.6.2	Grounding Connections:  Grounding connections which are underground or normally inaccessible, excepting specifically those connections for which access for periodic testing is required, shall be made by exothermic weld or using compression connectors. 

a. Exothermic weld shall be made in strict accordance with the manufacturer’s written instructions. Welds which have swelled or show convex surfaces indicating improper cleaning, shall not be accepted.  Mechanical connectors are not required at exothermic welds.

b. The compression connector shall be of the type used by a hydraulic compression tool to provide the correct circumferential pressure. Tools and dies shall be those recommended by the manufacturer.  An embossing die code or other standard method shall be used to provide a visible indication that the connector has been correctly compressed over the ground conductor.

	3.7	FIELD TESTS:

	3.7.2	Ground Rods:  Test ground rods for ground resistance value before any wire is connected. Ground resistance measurements shall be made in normal dry weather, not less than 48 hours after rainfall. Ground resistance shall also be measured for each piece of equipment to the ground electrode. A portable ground testing megger shall be used to test each grounding or group of grounding connections. The instrument shall be equipped with a meter reading directly in ohms or fractions thereof to indicate the ground value of the ground electrode under testing. Provide one copy of the megger manufacturer's instructions for use of the ground megger indicating the method to be used.

*** END OF SECTION ***
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SECTION 16335


TRANSFORMER AND OUTDOOR SUBSTATION


PART 1 - GENERAL

	1.1	APPLICABLE PUBLICATIONS:  The publications listed below form a part of this specification to the extend referenced.  The publications are referred to in the text by the basic designation only.

	1.1.1	NATIONAL FIRE PROTECTION ASSOCIATION (NFPA).

		70-2006		National Electrical Code.

	1.1.2	Ministerio de Industria

		RCEST  Reglamento Centros de Transformación OM 10 Marzo 2000

		REBT  Reglamento Electrotécnico para Baja Tensión RD 842/2002.

	1.2	GENERAL REQUIREMENTS:  General requirements include those specified in Section 16011, "General Requirements, Electrical" and as specified herein.

	1.3	SUBMITTALS:

	1.3.1	Shop Drawings and Manufacturer's Data:

a. Concrete pole.
b. Guys.
c. Wood crossarms.
d. Hardware.
e. Lightning Arresters.
f. Expulsion fuses.
g. Insulators, one of each type.
h. Copper rod.
i. Prefabricated concrete shelter.
j. Riser panel.
k. Transformer protection panel.
l. High voltage cable RHZ1.
m. Transformer.
n. Low voltage panelboard.
o. Prefabricated concrete panelboard.

	Shop drawings for transformers centers shall indicate, but shall not be limited to, the following:

		a.	Overall dimensions, front view, and sectional views.

		b.	Maximum short circuit bracing.

		c.	Electrical diagram and wiring scheme with all terminals identified.  Interior wiring for each element and interconnections between the different components shall be identified.

	1.3.2	Certified Laboratory Test Reports:  Routine tests shall be made by the manufacturer on each transformer to insure that the design performance is maintained in production.


PART 2 - PRODUCTS

	2.1	CONCRETE POLE:  Shall be vibrated reinforced concrete (HV), rated stress of 800 Kg reinforced, 10m long (HV 800 R10) or 400 Kg reinforced, 10m long (HV 400 R10) safety factor of 2.5 at flexural strength break as indicated on drawings.  The post shall include a characteristic plate with the following information which shall be indelible and easily readable:

		- Manufacturer name or identification.
		- Manufacture date.
		- Shop number and series.
		- Designation:  (HV xxx R 10).

	2.2	GUYING:  Guys shall be of the applicable type shown on drawings.  All guy rods shall be of the double strand eye type.  Guy wire shall be 7 strand extra-galvanized steel. The grade of wire shall be either high strength.  Provide bolt clamp guy terminations designed for use with the particular strand and developing at least the ultimate breaking strength of the strand.  Provide round guy wire guards, 2.4 meters long colored yellow.  Material shall be shatter-resistant at sub freezing temperatures. 

	2.3	CROSSARMS: Crossarms shall be manufactured of prime quality pinewood, cut along the grain and air or kiln dried.  Crossarms shall be machined to the following dimensions: 11cm x 9cm x 245cm, chamfered, brushed and drilled to receive bolts and screws prior to pressure-creosoted treatment.

	2.3.1	Installation of Crossarms:  Crossarms shall be installed at a straight angle with the electric lines and shall form a bisector with the turning angle of 60 degree or less.  For angles larger than 60 degrees, double crossarms shall be installed at dead end angles, corners and where required to provide adequate strength, vertically and horizontally.

	2.3.2	Crossarm Bracing and Anchoring:  Crossarms shall be bolted and secured to poles with 16mm stainless steel through bolt and square washers at each end.  Bolts shall extend no less than 3 mm and no more than 30 mm beyond the nut.  All crossarms shall include crossarm braces which shall be a single piece of galvanized structural steel, no less than 0.5 x 32mm x 75mm long.  All braces shall be bolted to the crossarms with stainless steel through bolts and round washers on both ends, secured to the pole with stainless steel screws.  Crossarms shall be level and aligned prior to anchoring them down.

	2.4	HARDWARE:  All bolts and threaded rods required to install crossarms, insulators, lightning arresters, end of line terminals or any other necessary element in order to accomplish a correct installation shall be stainless steel. Washers, support and anchoring devices shall be made of stainless steel. The Contractor shall submit all hardware to be used to the Contracting Officer for approval.

	2.5	LIGHTNING ARRESTERS:  Metal oxide lightning arrester, to 36 kV porcelain, in compliance with ANSI, NEMA and CEI norms.  Capacity to withstand 2 discharges of 100 kA, high current and short duration (HCSD) 4/10 seg wave.  Equipment shall include disconnection mechanism, insulating cap with bird proof connector on top and support clamp for universal type installation.

	2.5.1	Lightning arresters shall be installed on aerial and underground line connections, end of lines, in disconnecting switches and transformers. Lightning arresters shall be mounted on cross-arms and connected by means of a preheated copper conductor, no less than 50 mm, to a ground rod. The ground rod shall be of copper covered steel, 19 mm in diameter and 3 m minimum, long with a hardened point to facilitate driving, and the upper part beveled to avoid splitting upon driving. The ground rod shall be driven 2.70 m into the earth approximately 1 meter from the base of the post. The ground conductor shall be protected with a pipe, 3/4" in diameter and 3 mm thick, made of hot zinc‑plated steel, running from ground level to a point situated, as a minimum, at 2.4 m high and stapled to the post at intervals no greater than 60 cm. Where the ground conductor is not covered by the pipe, it will be stapled to the post at intervals greater than 60 cm. sealing the mouth of the pipe with silicon to prevent water ingress. 

	2.6	EXPULSION FUSES:  Expulsion fuses shall have high breaking capacity, type C, 24 KV nominal voltage.  The support insulators for the circuit breakers shall be manufactured in porcelain.  The isolating voltage shall withstand 50 KV, efficient at industrial frequencies and impulse withstand voltage 125 KV, maximum nominal intensity shall be 100A.

	2.6.1	The fuses to be installed on the expulsion short circuits C shall be type X specially designed for the protection of transformers which make use of chemical means for the extinction of the electric arch.  The average speed of said fuses is 32. 

	KVA Power
	Fuse Range

	160
	10



	2.7	INSULATORS:  Insulators shall be of the pin type or strain type, as applicable. Pin type insulators shall be used on straight runs or on angles less than 60 degrees.  Strain type insulators shall be used on dead ends, corners greater than 60 degrees, and wherever else pin insulators do not provide adequate strength.  Galvanized steel pins shall be installed together with the pin type insulators and double arming bolts with devices for strain type insulators.

	2.7.1	Pin insulators shall be designation ARVI-32 conforming UNE 21.110 and 21.113.

	2.7.2	Strain insulators shall be class 2xU40BS per UNE 21.124 and 21.113.

	2.8	COPPER ROD:  Bare copper conductor 25 mm2 section, rigid in accordance with norm UNE 21012.

	2.9	TRANSFORMER CENTER: The prefabricated concrete buildings of the EHC series are conceived to be completely installed at the manufacturing plant, permitting the installation of all the switchgear and accessories which complete the transformer center; which garantees the quality as a whole, with the exception of the service connection plugs.  The prefabricated concrete elements supplied are designed to house the following products:
· Modular and compact metalclad switchgear 24 kV
· Transformers 24 kV, in compliance with RU 5201 D.
· Low voltage modular distribution panelboards, in compliance with RU 5201B.
The exterior finish shall be a rough coat of paint specially selected to integrate the prefabricated element to its surroundings, and guarantee high resistivity to weather conditions.

	2.9.1	Norms:
· Regulation on technical conditions and safety guarantees in power plants, substations and transformer centers.
· Recommendation UNESA 1303A.

	2.9.2	Characteristics
· Easement of Installation: The unnecessary foundation work and the construction assembly at the manufacturing plant permit an easy and smooth installation.
· Ground potential: The electrowelded wire mesh armature, due to an appropriate junction system of the different elements (modular units), guarantees a perfect ground potential of all shelter.  As indicated in RU 1303A, the doors and ventilation grilles, are not connected to the grounding system.  Between the grounding armature, embedded in concrete, and the doors and grilles there exists an electrical resistance of over 10.000 ohms (RU 1303A).  No metallic element joined to the grounding system is accessible from the exterior.  The roofs are designed to avoid filtration and the accumulation of water on same, draining directly to the exterior from its perimeter.
· Ventilation: The ventilation grilles are designed and set up to adequately permit natural refrigeration to the transformers (up to 1000 kVA UNESA), in accordance with the ventilation test RU 1303ªA .  A forced ventilation system has been provided (installing extractors) in those cases where natural ventilation is not enough.
· Grades of Protection in accordance to UNE 20324.  The grade of protection for the exterior part of the prefabricated building is IP239, with the exception of the ventilation grilles where the protection grade is IP339.
· Manufacture: The material used for the prefabricated EHC is reinforced concrete. Employing the correct dose and the adequate vibration, optimum resistance characteristics are obtained (over 250 kg/cm2) and perfect watertightness.

	TABLE OF DIMENSIONS AND WEIGHTS OF PREFABRICATED EHC 
	Series EHC
	EHC-2

	Total length (mm)
	3220

	Total width (mm)
	2500

	Total Height (mm)
	3300

	Site plan (m²)
	8,05

	Exterior volume (m³)
	26,57

	Interior length (mm)
	3100

	Interior width (mm)
	2240

	Interior height (mm)
	2535

	Interior surface (m²)
	6,94

	Empty weight (Tm)
	11















2.9.3 Components:
· Casing: Casing (base, walls and ceilings) of reinforced concrete are manufactured in such a manner that truck is loaded with one sole unit at the manufacturing plant.  The casing shall be designed in such a manner to guarantee total water tightness and ground potential of the unit, as well as an elevated mechanical resistance.  At the base of the casing both on the floor and at the sides orifices for the entry of high and low voltage cables shall be.  These holes are weakened parts of the concrete which shall be broken from the interior of the prefabricated unit to accomplish the service connection.
· Floors:  Shall be constructed with reinforced concrete prefabricated flat elements support on one end on the front wall and the other end supported by U formed metallic elements which will form the spaces required to permit the connection of  cables to the metalclad. The spaces that are not covered by the by the panelboards or the metalclad may be covered metal sheets manufactured for this purpose.  On the center, reduced weight plates shall be used, to permit the access of personnel to the bottom part of the prefabricated unit, in order to facilitate the operations of connection of cables, metaclad, panels and transformers.
· Oil pan: The oil pan shall be integrated into the design of the prefabricated facility.  With a capacity of 760 liters, it shall be designed to collect the transformer oil without it spilling on the base of the building.  A fire resistant galvanized perforated steel tray covered with gravel for the top of the pan shall be provided.
· Ventilation louvers: The ventilation louvers of the prefabricated EHC buildings are manufactured with galvanized steel sheet over which an epoxy polyester RAL 5003 coat of paint shall be applied. The grade of protection which the louvers have been designed for is IP339.  These louvers and are designed and installed on the wooden walls in such a manner that the circulation of air, affected by the natural draught, effectively ventilate the transformer center.  As the basis of design UNESA 100 kVA transformer and the RU 1303 heat test has been selected. All ventilation louvers shall be provided with a metallic insect screen.
· Access Doors: Shall be made of galvanized steel sheet painted with polyester epoxy RAL 5003 paint. This double protection, the galvanization plus the paint makes it highly resistant to the corrosion caused by ambient conditions.  The doors shall be hinged type to be opened 180 degrees toward the exterior, thus maintaining these at a 90 degree position using a stopper, and as an option the possibility of installing a lock to be opened from the exterior.  The access lights to the transformer center are 1250 mm x 2100 mm (width x height).
· Transformer Protection Screens: Metallic screens prevent the direct access to the transformer center from the interior of the building.  Said screens have the capability of being interlocked by means of a padlock with the grounded switch breaker of the corresponding metalclad switchgear.

	2.9.4  Installation: A previous requirement for the installation of the prefabricated concrete  units shall be to execute an excavation of 3,50 x 400 meters.  A reinforced concrete slab is recommended when the resistance of the terrain is less than 1 kg/cm2 or on terrain where there is a possibility of  the appearance of aquifers.  At the bottom of the excavation (with an existing foundation slab or not) a layer of river sand and leveled to a minimum thickness of 150 mm.  The assembly of the prefabricated EHC is accomplished at the plant.  Adequate access shall be provided to permit a 31 ton truck (in the worst case) and a crane to unload the unit without the presence of obstacles.

	2.9.5	First Aid Cabinet:  At the specified location, the Contractor shall install a complete set of high and low voltage fuses, as well as a cartridge extractor, panel key, tools, danger sign, visitor log, etc.  The first aid panel shall be installed on the outside, maximum/minimum temperature thermometer and operation lever.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]	2.10	HIGH VOLTAGE METALCLAD:  SM6 type metalclad shall be manufactured in accordance with UNE 2009 “Aparamenta de alta tensión bajo envolvente metálica” and its equivalent, CEI-298.

	Rated characteristics shall be as follows:

· Rated stress (S/UNE 21063)			24 KV
· Number of phases				    3
· Insulation level for commercial power	50 KV
· Insulation level for shock wave		125 KV
· Current					400 A

	Exterior casing protection level shall be in accordance with UNE 20324-89, as well as IP3X protection for side wall panel separators in the area of fuse and cable terminals.

	2.10.1	Riser Bus Panel (GAME):  Shall be 375 mm wide, 1600 mm high and 870 mm deep, 110 Kg weight, with interior busbars, three-pole bar set for connection to SM6 panel, lugs for top single pole dry cable connection, less than or equal to 240 mm², 3-lamp voltage detecting device.

	2.10.2	Protection Bus Panel (QM):  Shall be 375 mm wide, 1600 mm high and 940 mm deep, 130 Kg weight, 400 A (SF6), grounding switch breaker, 400A three-phase busbars, manual control, triggering device for fuse blowouts for three DIN compliant fuses, mechanical fuse blowout signal, lugs for dry single pole cable less than or equal to 95 mm², 3 lamp voltage detecting block device.

	2.11	HIGH VOLTAGE CABLE RHZ1 8,7/15 kV:  Free of halogens in compliance with standard (IEC-60502.2) and UNE-EN 50267.  The constituting elements of the cable shall be: 

· Conductor: Annealed copper class 2, triple extrusion.
· Internal semiconductor: composed of reticulated semiconductor.
· Insulation: reticulated polyethylene (XLPE).
· Exterior semiconductor: composed of reticulated semiconductor.
· Shield, (Screen):  copper wire, longitudinal obturation
· (Cover):  polyolefin (Z1) 

	2.11.1	T Branch: Use preformed retractable cold branch for RHZ1 8,7/15 kV type QS-2000 for dry insulation cables. Use the manufacturer recommended adaptors of the set for the section of cable to be spliced.  The set shall be installed using the manufacturer’s instructions and executed by qualified personnel certified by the manufacturer of the branch kit.

	2.11.2	Exterior terminal: Use terminals for dry insulation cables type RHZ1 8,7/15 kV cold retractable QT II J6SE.  The set shall be installed using the manufacturer’s instructions and executed by qualified personnel certified by the manufacturer of the terminal.  

	2.11.3	Interior terminal: Use terminals for each dry insulation cable RHZ1 8,7/15 kV cold retractable QT II J4SI.  The set shall be installed using the manufacturer’s instructions and executed by qualified personnel certified by the manufacturer of the terminal.

	2.12	TRANSFORMER: Manufactured in accordance with norm UNE 21428, oil cooled (ONAN), three phase, 60 Hz.  Power 25 to 2500 kVA.  Insulation level to 24 kV.  Insulation shall be class A.  The superficial protection shall be accomplished by means of a polyester coating, applied after an adequate superficial treatment of the metal reinforcing the adhesion and ensuring optimum anticorrosion protection. Finished in type 8010-B1OG in compliance with UNE 48103.  Operating conditions: Elevation less than 1,000 meters.

	2.12.1	Low-Voltage Winding: Up to 160 kVA inclusive, formed by one sole coil, propeller type, with a rectangular section conductor insulated with paper.  Exceeding 160 kVA, spiral windings, with conduction band isolated with epoxy paper between spirals.

	2.12.2	High Voltage Winding: Coil directly on low voltage winding.  Continuous winding by layers, interleaving with insulation and refrigerating channels.  Magnetic circuit silicon steel sheet, cold rolled, insulated with carlite.

	2.12.3	High Voltage 12470 volts, delta connection.

	2.12.4	Low Voltage 208/120 volts, wye connection.

	2.12.5	Basic Equipment: Five position changeover switch for regulating, interlocking and located on the cover (maneuverable with the transformer without voltage); Switch shall act on most elevated voltage to adapt transformer to the real value of the voltage input.  Three high voltage taps in accordance with norm UNE 20176.  Four terminals low voltage in accordance with UNE 20176.

	2.12.6	Characteristics plate: Inlet port with exterior screw thread M40 x 1,5 provided with a threaded cover.  Intake and emptying device for samples on the bottom part of the tank, four- wheel bidirectional steerable to 90 degrees, screwed on two sections at the bottom of the tank for transformers of  power supply over or equal to 50 kVA.  Two earth connections, located at the bottom, with M10 screws, corrosion resistant.  An envelope to contain a thermometer.

	2.12.7	Testing: Prior to the delivery and installation of the transformer, it shall be tested and results obtained shall be submitted.  The tests shall include, without being limited to, the following:

· Measurement of the ohmic resistance of windings.
· Measurements of the transformer ratio and connection type.
· Measurements of the losses and no-load current.
· Measurement of losses due to load.
· Measurement of the short circuit voltage.
· Impressed voltage to industrial frequency test
· Induced voltage test.
· Heating test.
· Ray type pulse test.
· Noise level.
· Oil characteristics test.

	2.12.8	Electrical Characteritics: Shall be in compliance with the following table:

	Power  (KVA)
	
	160

	Primary voltage
	12 KV
	

	Secondary voltage
	380
	

	No-load loss (W)
	
	520

	Load losses  75 ºC (W)
	
	2550

	 Short circuit voltage %
	
	4.5

	No-load current
	100% Un
	2.5

	
	110% Un
	7.0

	Voltage drop on full load 
	cos φ = 1
	1.68

	
	cos φ = 0.8
	3.83

	  Efficiency
	cos φ = 1
	98.12

	Load 100%
	cos φ = 0.8
	97.66

	   Efficiency
	cos φ = 1
	98.39

	Load 75%
	cos φ = 0.8
	98.00

	   Efficiency
	cos φ = 1
	98.57

	Load  50%
	cos φ = 0.8
	98.21

	   Efficiency
	cos φ = 1
	98.33

	Load 25%
	cos φ = 0.8
	98.92

	Noise  dB(A) 
	Lwa
	59

	 Total weight (Kg)
	 
	910

	Liquid volume (1)
	 
	240

	Liquid weight (Kg)
	 
	206

	Core removal (Kg)
	 
	490



	2.13	LOW VOLTAGE PANELBOARD: Low voltage panelboards, closed type, formed by inter-screwed columns, adequate for fastening on the pavement for operation in the conditions as specified in each case.

	2.13.1	Norms: The set of norms applicable for the accomplishment of the panelboards for the present project are as follows:

· Panelboard IEC 60439-1, IEC-439-1, IEC-529, IEC 68-2-6, IEC 68-2-36, IEC 68-3-3, BS-5486.
· Automatic circuits breakers IEC-947-2
· Magnetothermic circuit breakers C60: UNE-EN60947-2
· Auxiliary controls XB4-BA: IEC-947-5-1, EN0947-5-1
· Current Transformer: UNE 21088
· Contactors LC1D: IEC 947-1,947-4-1, EN 00947-1, EN 60947-4-1.

	2.13.2	System of Units: Utilization of the Sistema Internacional (SI) of the units of measure for all documents, tests, trials, etc.

	2.13.3	Ambient Conditions: The panel and its accessories shall be adequate for interior installation and in the following general service conditions, unless other particular conditions are otherwise specified in the corresponding data documents:

Elevation M S L less than 1000 m.
Maximum temperature 40 degrees Centigrade.
Minimum temperature -5 degrees Centigrade
Average daily temperature (maximum) 35 degrees Centigrade.
Relative humidity minimum 50% 
Relative humidity maximum 90%

	2.13.4	Protection Grade: The external enclosure of the  of the panelboard shall ensure a protection grade against the introduction of solid matter (bodies) and humidity not less than IP40 minimum in accordance with norm UNE 20.324. The bottom, top and cable entry shall be completely closed.

	2.13.5	Nominal Voltage and Frequency:  Panel shall be provided to operate with:
		Nominal voltage: 380 V
		Nominal frequency: 60 Hz

	2.13.6	Nominal Current: The service connections shall be rated, as minimum with the same section as the bus bars.  The service connections and the outputs shall be dimensioned, as a minimum, for the nominal intensity of the corresponding circuit breaker or fuse holders, independently from the rating of the relays or caliber of the respective fuses.

	2.13.7	Short Circuit Current:  The short circuit current rating contemplated for the electrical panelboards shall be as provided in the single wire schemes of each one.  During the execution and the tests of the panelboard the limiting action of the switchgear set (circuit breaker, relay or fuses) on the short circuit current shall not be taken into account.  Unless otherwise specified the duration of the specified short circuit current shall be (1) second without  causing, during this time period,  due to dynamic or thermal stress permanent damage or distortion on the different elements.  Each section and the switchgear it contains shall be able to withstand short circuits, as previously indicated without this affecting the adjacent sections.

	2.13.8	Casing:  The panels shall be formed by columns or independent panels and divided functionally to obtain the following compartments:  General distribution bus bars horizontally disposed and disposed vertically for branching.  Modulation in each column for the installation of main circuits breaker and diverse switchgear.  On main distribution panel an independent section shall be provided to house all protection, control, signaling and remote equipment corresponding to each main breaker element.  Said compartment can be common to all equipment in one same column, if configuration is limited and is differentiated from the position of the corresponding elements of the same cutoff switchgear.  The connection terminals of the power and control cable shall be conveniently separated.  The previous compartmentalization, with the exception of the general bus bars shall permit the inspection and manipulation of all the elements, while the panel is on service without disconnection of adjacent services.  The location of the panelboards shall be installed so that it shall be necessary to only adjust the equipment and connect the input circuit and the output cables.  In order to facilitate the packing and transport, the panel may be divided, although at the manufacturing plant the test runs shall be executed with the panel totally assembled and interconnected and with all its installed equipment.

	2.13.9	Accessibility: All equipment of the panel shall be accessible for inspection, disassembly and/or assembly for maintenance, access shall be from the front or back, without interfering with other on line equipment having current.  The access to the main circuit breaker and protection equipment shall be by means of individual doors hinged to the framework or structure.  The general bus bars and the electrical connections located on the fixed parts which do not ordinarily require routine service shall be accessible by means of removable plates screwed to the structure.

	2.13.10	General Service Connections: A complete access chamber shall be provided for the adequate terminals and sufficient space to effect the cable grip and connections specified.  The cables connected directly to the cutoff elements, shall not transmit any type of mechanical stress to the connection terminals of the cables, panel will be provided with fastening or tie system of the cables which support the tensions which may originate.  The entry of the power and control cables shall be from the bottom of the panel.

	2.13.11	Protection Against Corrosion:  All steel screws, nuts, bolts and washers shall be cadmium-plated or galvanized zinc coated.  An anticorrosive treatment shall also be provided for all unpainted parts, unless these are moveable elements, in which case these shall be adequately lubricated or have adequate sliding elements.

	2.13.12	Plates and Synoptic:  On the front of the panelboard, an operational synoptic scheme, of plastified material and perfectly adhered to the top shall be provided.  Each column shall have printed on it the operational characteristic for fast and easy identification.  Labels shall be plastic laminate in black with white letters impression, height as required. 

	2.13.13	Structure:  The structure shall consist of prefabricated columns, in sections of iron or reinforced sheet, to form a compact unit, so set resists without deformity the maximum stresses predicted and without transmitting vibrations.  Shall be sufficiently robust to prevent the eventual deformity originating in cabinets or cubicles to spread to adjacent parts.  Shall permit the introduction or extraction of switchgear elements without producing vibrations, breakage, permanent deformities, of the mechanical structure or deterioration of the permanent electrical circuits.  The sheet or sections of each column shall be provided with drilled holes for anchorage to the bedplate in the case of an existing one embedded in pavement in the area where panel is to be located.  The access doors to the different compartments (main, terminals, relays, etc.) shall be sufficiently sturdy to support the weight of the equipment without producing warping or deformation with the door totally opened.  The doors shall be provided with fast-close devices, easy and secure, handle type or similar, and shall have a neoprene joint or similar.  The sheet shall have a minimum thickness of 2 mm for the structure and 1.5 mm for the enclosures and access doors.

	2.13.14	Power Panels:  Each column is projected to contain as maximum three cutoff units with their corresponding cubicles and protection and control.  On the bottom part of each column and at the cables entry point, frame cross members for the fastening and tying of the cables.  The cutoff manual switchgear are fixed directly on the access door.  All the fuses and eventual auxiliary gear shall be mounted on the exterior, on the back of the compartment.  The rest of the switches, automatic or manual, shall be installed in the interior, showing on the door the corresponding control provided with an adequate activating system. All the gauging instruments shall preferably be mounted on the top.

	2.13.15	Particular Technical Characteristics
Norms IEC439-1 and UNE-20098
Rated isolating voltage 1000 V
Rated voltage 380 V.
Rated frequency 60 Hz
Rated current
Horizontal bars to 800 A
Short circuit capacity:
Thermal 50 kA, 1 s
Dynamic 110 kA peak
Ambient conditions:
Max temperature. 40° C – average 35° C
Maximum relative humidity 50% to + 40°C
Protection grade IAW IEC529: lP417
Materials utilized:
Casing: Metal sheet 1.5 ó 2 mm
Structure: Steel plate to 2 mm
Superficial protection
Structure and doors:  Epoxy-polyester paint
Location of protection conductor grounded at the back of column.

The cabinets shall be compartmentalized and will provide:  Protection against contact with active parts belonging to operating units, or adjacent bus bars sets. Limit risk of defective formation.  Protection against strange foreign bodies between the different parts of the cabinet, diminishing the risk of defects and increasing the continuity of service. 

	2.13.16	Busbars and Branches:  The busbars as well as the branching shall be made from electrolytic copper of high conductivity, cold-drawn and sized for the maximum intensity for continuous service, as the thermal intensity of short circuit specified for the whole length of the bus.  The bus sections to be used for the required rated intensities shall be as a minimum those recommended in the UNE norm 20.098 and preferably the following:

Horizontal bars:
500 A bus 36 x 6 mm
800 A bus 60 x 6 mm
1000 A bus 60x10 mm
1250 A bus 80x10 mm

Vertical bars:
1000 A bus 60 x 10 mm
1250 A bus 80 x 10 mm

The union of the bars shall be executed by means of high resistant bolts, nuts and washers, cadmium-plated and fastened to preclude loosening. At the union points and branchings the bars shall be preferably flat and polished.  The manufacturer shall provide, if required, expansion joints so that busbars supports are not subjected to excessive stresses.  The fastening system of the busbars shall impede movement in a perpendicular direction towards the busbars but shall permit expansion and axial displacement.  In the case that a neutral busbar is required, it shall be isolated as the phase busbar and placed in such a manner as to not cause obstacle with the outgoing cable connections.  In regards to the input or output the possibility of cutting the bar in the middle of a bolted section, without the necessity of disconnecting the cable or the cutoff element shall have neutral switch device.

	2.13.17	Insulation: The general busbars including the branching shall be protected at those points where it is required to avoid indirect contacts, by means of high quality dielectric insulating sheath, self-extinguishing to flame, not hygroscopic and wear resistant.  The insulation shall be apt to support during one minute (1) the applied pressure test between the conductor bar and the metallic laminate adhered on the exterior of the insulation.  The distance between phases and between phases and ground shall be as required by the Norms, as if bare bars.  The busbars supports shall be high quality dielectric, resistant to current leakage and thermal and dynamic stresses of required short circuits.

	2.13.18	Identification:  The busbars and power cables are identified in accordance with the following color codes: 
Phase R Black
Phase S Red
Phase T Blue
Neutral White
Ground Yellow-green

The sequence of phases shall be R-S-T, being phase S in the center and the phase R, facing the front of the panel, in the following order whenever possible, and the type of busbars permits this: on the top part, for vertical line disposition or towards the front, for horizontal disposition or on the left side, for vertical busbars.

	2.13.19		Grounding Circuit:  For grounding, a bare copper bar along the length of the panel, with the minimum sections as follows:
Horizontal bar 40x5 mm
Vertical bar 40x5 mm
Busbar shall be able to withstand maximum current fault without permanent deformities being produced.  At each end of the busbar terminals shall be provided for the 70 mm² grounding cable connection.

	2.13.20	Voltage Control:  Unless other voltages are specified for the requisition of material, the following shall be used 24 V. AC.: for operation, control and signals of the power panel.

	2.13.21	Internal Wiring:  Single-pole flexible wiring shall be used, generic type HO7V-K in accordance with norm UNE 21.031 with insulation which meets the following conditions:  The cable shall be flexible, with double insulation PVC.  750 V.  All cable shall be placed and shall be protected by employing plastic ventilated raceways and used as maximum to 80% of its available section.  The wiring shall be in strict accordance with the control schemes and identified and numbered with ring label indicating their origin and destiny.  All wiring shall be completed to the terminal strip at the manufacturer’s plant.

	2.13.22	Terminal Blocks:  The connection terminal blocks for the power and control circuits shall be insulated with polyamine, on a standard rail. The tightening of the driver shall be provided with a shearing anti-loosening system.  All terminal blocks shall be mounted in an easily accessible position and with sufficient space to perform inspections and maintenance.  All the circuits and terminal blocks shall be accessible with all power and auxiliary circuits in service.  The terminals shall be adequate for the sections and number of cables specified in the project and shall be sufficiently robust to support the force of said cables without producing deformity of the strip.  The compartments of the busbars shall be totally independent.  The busbars shall be identified with the following colors:
Phase R   Black
Phase S   Red
Phase T   Blue
Neutral    White
The union of the bars shall be executed by means of high resistant bolts, nuts and washers, cadmium-plated and fastened to preclude loosening. At the union points the busbars shall be flat and polished.  The manufacturer shall provide, if required, expansion joints so that busbars supports are not subjected to excessive stresses.  

	2.13.23	Circuit Breakers:  The automatic circuit breakers shall be the fixed type, molded case with sufficient cutout and shutdown power for the specified short circuit currents.  Characteristics shall be in accordance with those prescribed as indicated in Norm EN-60947 Part 2 or the IEC-947-2.

	2.13.24	Current Transformer (CT):  Shall have the capacity to withstand (1) second the thermal stress corresponding to the short circuit current.  The current transformers shall be dimensioned for 125% of the corresponding rated current.  Secondary current shall be 5 A, for protection and metering.  Unless otherwise specified, the current transformers shall be class 1 for metering.  The rated burden shall be as required for the protections and as minimum 10 VA. 

	2.13.25	Network Analyzer: Programmable network analyzer for assembly on electric panelboard, visualizing the main parameters of the network.  Dimensions shall be 144X 144 mm.  Shall memorize the mimimum and maximum values registered.  Measurement shall be effected in effective value, by means of (three AC voltage inputs and three AC current inputs by means of X/5A current transformer.  The analyzer shall provide as a minimum the following readings:

· Voltage on each phase.
· Current on each phase.
· Active power
· Inductive power on each phase
· Power factor
· Frequency
· Power and voltage.
· Active energy.
· Reactive inductive energy.
· Reactive capacitive energy.

	2.13.26	Acceptance Tests
The following tests shall be executed at the manufacturer’s plant:
Voltage test to industrial frequency of the main circuit.
Voltage test on auxiliary circuits.
Insulation measurements
Mechanical operations test
Auxiliary devices test.
Wiring control 
Operations test, simulating exercise conditions and intervention of the protections.
Impulse wave test.

	2.14	PREFABRICATED CONCRETE CABINET:  The cabinet shall have the following dimensions:

		Width:  			 1200mm
		Height:  			 1050mm
		Depth:			   520mm

The cabinet shall be fabricated with H250 vibrated concrete with elements to ensure it is waterproof, the exterior finish shall be rugose acrylic, white in color, with two metal doors constructed of 1.5 mm thick galvanized sheet treated with primer and finished with polyurethane epoxy paint.  On the sides two ventilation grilles shall be installed with dust filters and two extractors which will be activated by thermometers. Said cabinet shall be installed on a concrete base with dimensions of 1200x520x500mm high.


PART 3 - EXECUTION

	3.1	NORMS FOR EXECUTING THE INSTALLATION:  All the construction and installation norms of the transformer center shall be in compliance with the contract drawings, measurements, and quality therein expressed, as well as the directions of the Contracting Officer or his/her authorized representative.  The stockpiling of material shall be effected in such a manner so that these do not suffer any alteration during their storage at the work site. In the case that any material suffers decomposition or defects during storage, manipulation or installation operations it shall be removed and substituted.

	3.2.	PRESCRIBED TESTS:  The electrical switchgear for the installation shall be subjected to the various tests of the type and series as contemplated by the UNE norms or recommendations UNESA in compliance with those specified for its manufacture.  Once the installation is executed, the following standard gauging shall be performed:

Installation isolation resistance
Grounding system resistance.
Contact and step voltage.

	3.3.	USE, MAINTENANCE AND SAFETY CONDITIONS:

	3.3.1	General Prevention:
a. It is absolutely prohibited that non-authorized persons not servicing center enter the facility and at all times the foreman is not present at the center, it shall remain locked.
b. Visible signs at the entry point and inside the facility shall be posted warning of “Risk of Death”.
c. In the interior of the facility there shall not be any objects not destined to the service of the transformer center, such as bench, gloves, etc.
d. It is prohibited to smoke, nor light matches nor any other type of combustion device in the interior of the facility and in the case of fire water shall never be used.
e. No part of the installation shall be touched in service although it should be insulated.
f. All the manipulation shall be performed on a bench.
g. First aid instructions shall be posted in a highly visible location in the case of accidents caused by electricity, and personnel shall be adequately trained in this respect, in order to apply first aid if required. The current Regulations and schemes of all the installation connections shall also be posted in a highly visible location.

	3.3.2	Commissioning:
h. The high voltage isolating switch shall be connected first, and secondly the high voltage circuit breaker, leaving the transformer with no load.  General low voltage circuit breaker shall then be connected, proceeding then to the operation of the low voltage network.
i. In the case that when a line is put into service, the automatic circuit breaker trips or fusion of the fuse cartridges; prior to reconnecting, the lines and installations shall be conscientiously verified.

	3.3.3	Putting out of service:
j. An inverse process shall be followed in relation to paragraph h, thus disconnect the low voltage network, then separating the high voltage circuit breaker and isolating switch.
k. In the case that circuit breaker is automatic, its relays should adjust via instantaneous tripping with proportional overload to the power of the transformer, depending on the type of the installation.
l. Once transformer center is out of service if maintenance cleaning work is required in the interior of the switchgear and transformer it will not be sufficient to isolate said center, all those elements susceptible to grounding must be grounded.  In this manner besides all accessible elements being isolated, these are guaranteed to be grounded.
m. Cleaning operations shall be performed on a bench, with completely dried cloths and personnel performing these operations shall be acutely aware that to guarantee their safety the bench must be maintained in perfect conditions and not be supported on metal or other materials grounded.

3.3.4 Special Prevention:
n. Fuses shall not be modified and when changing these, fuses of the same characteristics of resistance and fusion curve shall be used.
o. Transformers with liquid refrigerant oil or silicon shall not go over a relative increment of 60K over the ambient temperature of said liquid.  The maximum ambient temperature for normal operation is (set) at 40 degrees C in compliance with norm CEI 76, thus refrigerant temperature in this case cannot go over the absolute temperature of 100 degrees C. 

	3.4	FIELD TESTS AND INSPECTIONS:

	3.4.1	Acceptance Checks, Setting, and Tests:  Perform in accordance with the manufacturer's recommendations.  Shall include, but not be limited to the following:

a. Compare actual connections with wiring diagrams. If differences are found, determine if error is in the diagram or in the actual wiring and correct as necessary.
b. Inspect all devices, equipment, etc. for damage or maladjustment caused by shipment or installation.
c. Verify minimum resistance to ground of all grounding systems.

	3.4.2	Transformer Test:  Test transformer secondary voltages and adjust the voltage at the transformer to provide a secondary voltage required at rated transformer load.

	3.4.3	Follow-Up Verification:  Upon completion of all acceptance checks, settings, and tests, the Contractor shall prove by demonstration in service that all circuits and devices are in good operating condition and properly performing their intended function.  Circuit breakers shall be tripped by the operation of each protective device. Test(s) shall be performed in such a manner such that each item will perform its function three times minimum not less than three times. As an exception to requirements that may be stated elsewhere in the contract, The Contracting Officer shall be notified at least 5 working days advance notice of the dates and times for all checks, setting, and tests. Certified copies of the settings and of all test results shall be provided to the Contracting Officer.
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SECTION 16402


INTERIOR WIRING SYSTEMS


PART 1  -  GENERAL

	1.1	REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

	NEMA WD1			1999, “General Requirements for Wiring Devices”.

	NEMA WD6			1997, “Wiring Devices. Dimensional Requirements”.

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

	NFPA 70				2006, “National Electrical Code”.

UNDERWRITERS LABORATORIES INC. (UL)

	UL  498				1996; R 1998, “Attachment Plugs and Receptacles”.

	UL  943				1993; R 1997, “Ground-Fault Circuit-Interrupters”.

MINISTERIO DE CIENCIA Y TECNOLOGÍA

	R.B.T					2002, “Reglamento electrotécnico de baja tensión y sus instrucciones técnicas complementarias.”

ASOCIACIÓN ESPAÑOLA DE NORMALIZACIÓN Y CERTIFICACIÓN (AENOR)

	UNE-EN 50086-1	2001, “Sistemas de tubos para la conducción de cables. 1: Requisitos generales”.

	UNE-EN 50086-2-1	2001, “Sistemas de tubos para la conducción de cables. Parte 2-1: Requisitos particulares para sistemas de tubos rígidos”.

	UNE-EN 50086-2-2	1999, “Sistemas de tubos para la conducción de cables. Parte 2-2: Requisitos particulares para sistemas de tubos curvables”.

	UNE-EN 50086-2-3	2001, “Sistemas de tubos para la conducción de cables. Parte 2-3: Requisitos particulares para sistemas de tubos flexibles”.

	UNE-EN 50086-2-4	2001, “Sistemas de tubos para la conducción de cables. Parte 2-4: Requisitos particulares para sistemas de tubos flexibles doble pared, libre de halógenos”.

	UNE-EN 60439-1	2001, “Conjuntos de aparamenta de baja tensión. Parte 1: Conjuntos de serie y conjuntos derivados de serie”.

	UNE-EN  60898		2001, “Interruptores automáticos para instalaciones domésticas y análogas para la protección contra sobreintensidades”.

	UNE-EN 60947-2	1998, “Aparamenta de baja tensión. Parte 2: Interruptores automáticos”.

	UNE-EN  21031-3	2000, “Cables aislados con policloruro de vinilo de tensiones nominales Uo/U inferiores o iguales a 450/750 V. Parte 3: Cables sin cubierta para instalaciones fijas”.

	UNE-EN  21123-2	1999, “Cables eléctricos de utilización industrial de tensión asignada 0,6-1 KV. Parte 2: Cables con aislamiento de polietileno reticulado y cubierta de policloruro de vinilo”.

	UNE 20432-3			1994, “Ensayo de cables eléctricos sometidos al fuego. Parte 3: Ensayo de cables colocados en capas”.

	UNE 20460-4-443	2001, “Instalaciones eléctricas en edificios. Parte 4: Protección para garantizar la seguridad. Capítulo 44: Protección contra las sobretensiones. Sección 443: Protección contra las sobretensiones de origen atmosférico o debidas a maniobras”.

	UNE 60947-4-1		1998, “Aparamenta de baja tensión. Parte 4: Contactores y arrancadores de motor. Sección 1: Contactores y arrancadores electromecánicos”.

	1.2	RELATED REQUIREMENTS:  Section 16011, "Electrical General Requirements," applies to this section with additions and modifications specified herein.

	1.3	SUBMITTALS:

	1.3.1	Manufacturer's Catalog Data:

a. Circuit Breakers.
b. Conduit and fittings (one of each type).
c. Wires and cables (one of each type).
d. Junction boxes.
e. Panelboard.

	1.3.2	Drawings:

a. Panelboard.

	1.3.3	Field Test Reports:

a. Grounding system test.
b. 0.6/1 kV insulation test.


PART 2  -  PRODUCTS

	2.1	MATERIALS AND EQUIPMENT:  Materials, equipment, and devices shall, as minimum, meet requirements of UL, where UL standards are established for those items, and requirements of NFPA 70 and RBT.

	2.2	CONDUIT AND FITTINGS:  shall be non metallic rigid conduit, electric metal tube (EMT), flexible metal conduit and flexible non metallic in accordance with below reference norms:

	2.2.1	Accessories and Pipes non metallic: PVC UNE-EN 50086-2-1.

	2.2.2	Flexible Metal Conduit:  UNE EN 50086-2-1. Only galvanized steel.

	2.2.3	Flexible metal pipe and accessories: UNE-EN 50086-2-3.

	2.2.4	Fittings for Rigid Metal Conduit:  Threaded-type.  Split couplings unacceptable.

	2.2.5	Flexible PVC Pipe and Accessories:  UNE-EN 50086-2-4.

	2.3	WIRES AND CABLES:  Wires and cables shall meet applicable requirements of UNE 21031.3 (Designation 07Z1-450/750V) and UNE 21123.2 (Designation RZ1-O6/1KV), for type of insulation, jacket, and conductor specified or indicated.  Wires and cables manufactured more than 12 months prior to date of delivery to site shall not be used.

	2.3.1	Conductors:  Conductors shall be halogen free, low smoke emission per UNE 20432. Conductors shall be stranded unless specifically indicated otherwise.  Conductor sizes and ampacities shown are based on copper.  All conductors shall be copper. 

	2.3.1.1	Equipment Manufacturer Requirements:  When manufacturer's equipment requires copper conductors at the terminations or requires copper conductors to be provided between components of equipment, provide copper conductors or splices, splice boxes, and other work required to satisfy manufacturer's requirements.

	2.3.1.2	Minimum Conductor Sizes:  Minimum size for branch circuits shall be 2.5 mm2 for lighting, 4mm2 for branch circuits and 1.5 mm2 for remote-control and signal circuits.

	2.3.1.3	Color Coding:  Provide for service, feeder, branch, control, and signaling circuit conductors.  Color shall be green-yellow for grounding conductors and blue for neutral.  Color of ungrounded conductors shall be as follows:
Phase R - Black
Phase S - Brown
Phase T - Gray

	2.3.1.4	Insulation:  Unless specified or indicated otherwise, power and lighting wires shall be as indicated.  Where lighting fixtures require 90-degree Centigrade (C) conductors, provide only conductors with 90-degree C insulation or better.

	2.4	ENCLOSED CIRCUIT BREAKERS:  UNE-EN 60947-2. Individual molded case circuit breakers with voltage and continuous current ratings, number of poles, overload trip setting, and short circuit current interrupting rating as indicated.  Enclosure type as indicated.

	2.5	PREFABRICATED CONCRETE CABINET:  The cabinet shall have the following dimensions:
Width:  			 1200mm
Height:  			 1050mm
Depth:			   520mm

The cabinet shall be fabricated with H250 vibrated concrete with elements to ensure it is waterproof, the exterior finish shall be rugose acrylic, white in color, with two metal doors constructed of 1.5 mm thick galvanized sheet treated with primer and finished with polyurethane epoxy paint.  On the sides two ventilation grilles shall be installed with dust filters and two extractors which will be activated by thermometers. Said cabinet shall be installed on a concrete base with dimensions of 1200x520x500mm high.


PART 3  -  EXECUTION

	3.1	INSTALLATION:  Electrical installations shall conform to requirements of NFPA 70 and to requirements specified herein.

	3.1.1	Service Entrance Identification:  Service entrance disconnect devices, switches, and enclosures shall be labeled and identified as such.

	3.1.2	Labels:  Wherever work results in service entrance disconnect devices in more than one enclosure, each enclosure, new and existing, shall be labeled as one of several enclosures containing service entrance disconnect devices.  Label, at minimum, shall indicate number of service disconnect devices housed by enclosure and shall indicate total number of enclosures that contain service disconnect devices.  Provide laminated plastic labels conforming to paragraph entitled "Nameplates."  Use lettering of at least 6.5 mm in height, and engrave on black-on-white matte finish.

	3.1.3	Wiring Methods:  Provide insulated conductors installed in rigid steel conduit, rigid nonmetallic conduit, flexible nonmetallic conduit or EMT, except where specifically indicated or specified otherwise or required by NFPA 70 or R.B.T to be installed otherwise.  Grounding conductor shall be separate from electrical system neutral conductor.  Provide insulated yellow- green equipment grounding conductor for circuit(s) installed in conduit and raceways.  Minimum conduit size shall be M-20 for lighting and power.

	3.1.3.1	Restrictions Applicable to EMT:

a. Do not install underground.
b. Do not encase in concrete, mortar, grout, or other cementitious materials.
c. Do not use in areas subject to severe physical damage.
d. Do not use in hazardous areas.
e. Do not use outdoors.

	3.1.3.2	Nonmetallic Conduit:

a. Restrictions applicable to PVC conduit.
b. Do not use in areas where subject to severe physical damage, including but not limited to hospitals, power plants, missile magazines, and other such areas.
c. Do not use in hazardous areas.
d. Do not use in penetrating fire-rated walls or partitions, or fire-rated floors.

	3.1.4	Conductor Identification:  Provide conductor identification within each enclosure where tap, splice, or termination is made.  For conductors 10 mm2 and smaller, color coding shall be by factory-applied, color-impregnated insulation.  For conductors 16 mm2 and larger, color-coding shall be by plastic-coated, self-sticking markers; colored nylon cable ties and plates; or heat shrink-type sleeves.

	3.1.5	Grounding and Bonding:  Ground exposed, non-current-carrying metallic parts of electrical equipment, metallic raceway systems, grounding conductor in metallic and nonmetallic raceways, and neutral conductor of wiring systems. Make ground connection to driven ground rods on exterior of building. Where ground fault protection is employed, ensure that connection of ground and neutral does not interfere with correct operation of fault protection.

	3.1.6	Resistance:  Maximum resistance-to-ground of grounding system shall not exceed 10 ohms under dry conditions.  Where resistance obtained exceeds 10 ohms, contact Contracting Officer for further instructions.

	3.2	FIELD QUALITY CONTROL:  Furnish test equipment and personnel and submit written copies of test results.  Give Contracting Officer 5 working days notice prior to each test.

	3.2.1	Devices Subject to Manual Operation:  Each device subject to manual operation shall be operated at least five times, demonstrating satisfactory operation each time.

	3.2.2	1000-Volt Wiring Test:  Test 1000-volt wiring to verify that no short circuits or accidental grounds exist.  Perform insulation resistance tests using instrument which applies voltage of approximately 500 volts to provide direct reading of resistance.  Minimum resistance shall be 250,000 ohms. 



*** END OF SECTION ***
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SECTION 16530


EXTERIOR LIGHTING


PART 1 - GENERAL

	1.1  APPLICABLE PUBLICATIONS:  The publications listed below form a part of this specification to the extent referenced. The publications are referenced in the text by the basic designation only.

	1.1.1  Reglamento Electrotecnico para Baja Tensión (MI/BT)

	1.1.2  National Fire Protection Association (NFPA)

NFPA  70-2006  National Electrical Code (NEC)

	1.1.3  Una  Norma Española (UNE):

20.324-78  Clasificación de los Grados de Protección proporcionados por los envolventes.

	1.1.4  American National Standards Institute (ANSI) Publications:

C82.4-1978  Specifications for High-Intensity-Discharge Lamp Ballast.

	1.1.5  Underwriters Laboratories, Inc (UL) Standards.

57-1972    Electric Lighting Fixtures
924-1979  Lighting Equipment, Emergency
935-1978  Fluorescent Lamp Ballasts

1.2  GENERAL REQUIREMENTS:  General requirements include those specified in Section 16011 “General Requirements, Electrical” and as specified herein.  .  Work includes the provision and installation of the floodlights, equipment and obstruction lights on the lighting towers for the running track. 

1.3  SUBMITTALS:  Submit manufacturer's data on all lighting fixtures. When data that describe more than one type, size, model or item is submitted, clearly indicate what type, size model or item is being provided. Drawings shall show types, sizes, accessories, installation details and other details of construction.


PART 2 ‑ PRODUCTS

	2.1  FLOODLIGHT:  TYPE MVF404 MHN-SE 2000W 380 V F/F:  Specific floodlight design for sports activities lighting.  Equipped with the one terminal Philips MHN SE 2000 W metallic halide lamp and a one piece high precision advanced optics, the new Arena Vision MVF404 2 kW which offers major efficiency never seen before until now. Aside from a major luminous flux and optic efficiency, the Arena Vision 2 kW floodlights incorporate various improvements: ready coupling and replacement of lamps, total compliance with IP65, new system of high security pin connectors.  The Arena Vision floodlight includes the possibility of choosing different optics and three levels of lux radiance to cover all applications.

2.2  BALLAST FOR METALLIC HALIDE LAMPS:  BOX type MHN-SE 2000 W 380 F/F Box 2.  Complies with the recommendation CEI and UNE.  Protective sheathing cast aluminum IP 65, with diverse perforations to facilitate the installation in any type of panelboard and to permit the coupling of the condensers or other auxiliary elements.  Armoured construction to minimize the flow of dispersion.  Vacuum impregnated with epoxy resins.  Faston output terminals and special terminal strips for interconnection with cover.

2.2.1  Electrical Characteristics:
	Type of lamp
	MHN-SE 2000 Watts

	Voltage supply Un @ 60 Hz
	380 – 400 Volts

	Lamp rated current
	11.3 Amperes

	Maximum starting current to 106% Un
	17 Amperes

	Lamp capacity
	2040 Watts

	Lamp voltage
	205 Volts

	Ignition starting voltage
	4.5 KVolts

	Impedance ballast
	26,5 

	Capacitor corrective
	70 (450 V) F

	Power factor with lamp
	≥ 0,9



2.2.2  Dimensions:
	
Length
	340 mm

	Width
	240 mm

	Height
	200 mm

	Distance between fastening points
	150 x 225 mm

	Approximate weight
	22.4 Kg



2.3  OBSTRUCTION LIGHTS:  Omnidirectional beacon light with red cristal globe for nighttime obstructions warning signal light, series 860, Dialight or similar with the following construction characteristics.

	Alpax base protected with a perforated fastening borehole 21 pg thread.
	LED technology
	Watertightness joint  IP 66, NEMA 4X
Red cristal globe # 5536 with Fresnel prism on the exterior and en el exterior and vertical striated interiors. Screwed to the base.
	Duralinox pipe perforated on ends 21 pg thread.
	Supply 240 Volts alternating current.
	Flashing or fixed warning lights operations.
	Operating temperatures from -55 ºC to +55 ºC.


PART 3 ‑ EXECUTION

	3.1  LIGHTING PROJECTOR:  Shall be set plumb, square, level, aligned and secured in accordance with manufacturers' directions and approved shop drawings. Mounting heights specified or indicated on drawings shall be to bottom of fixture.

	3.2  FIELD TEST:  Perform the following field tests. The Government will provide electrical power required for field tests.

	3.2.1  General:  The Contractor shall show by demonstration in service that all circuits, fixtures and equipment are in good operating condition. Tests shall be such that each piece of control equipment will function not less than five times. The Contractor shall give the Contracting Officer 5 days advance notice of the dates and times for test and inspections.

	3.2.2  Tests:  Interior installations shall be tested for insulation resistance after all wiring is completed and connected ready for the attachment of fixtures and equipment, and again when fixtures and equipment are connected ready for use. All defective material and workmanship disclosed as the result of the tests given herein shall be corrected at no cost to the Government. The Contractor shall show by demonstration in service that all circuits and devices are in good operating condition.

*** END OF SECTION ***
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SECTION 16640


LIGHTNING PROTECTION SYSTEM


PART 1 - GENERAL

	1.1  APPLICABLE PUBLICATION:  he publication listed below forms a part of this specification to the extent referenced.  The publication is referred to in the text by the basic designation only.

1.1.1 National Fire Protection Association (NFPA): No. 780-2006 Lighting Protection Code

	1.2  SUBMITTALS:  Before commencement of the installation of the lighting protection system, a complete schedule of materials and equipment proposed for installation shall be submitted for the approval of the Contracting Officer.  The schedule shall include catalogs, cuts, diagrams, drawings, and such other descriptive data as may be required by the Contracting Officer.  In the event any items of material or equipment contained in the schedule fail to comply with the specification requirements, such items may be rejected.


PART 2 - PRODUCTS

	2.1  CONDUCTORS:  Conductors shall consist of copper of the grade ordinarily required for commercial electrical work generally designated as being 98% conductive when annealed.  Copper conductor cable shall not be smaller than 50 mm² and the size of any wire of this cable shall be not less than 16 mm².  Upon connection of moveable systems such as doors and lightning arrestors, nude copper braided wire with a section equivalent to 50mm² shall be used.

	2.2  AIR TERMINALS:  terminalsFranklin type,  shall be not less than 60 cm in length, tapered to a point. The rod below the taper shall be of solid copper, 22 mm in diameter at bottom, Four auxiliary points separated 90 degrees each shall be provided around the main axis.

	2.3  GROUND RODS: Ground rods shall be made of copper-clad steel and except where otherwise specified, shall be not less than 19 mm diameter and 3 meter in length.

	2.4  CLAMP-TYPE CONNECTORS: Clamp-type connectors for splicing conductors shall be brass.

	2.5  EXOTHERMIC WELDING: Joints between structural elements and lighting protection system shall be accomplished by means of Cadweld using an adequate mold for each situation. Molds not previously approved shall not be used.


PART 3 - EXECUTION

	3.1  DOWN CONDUCTORS:  Down conductors shall be electrically continuous from air terminals to ground connections.  The average distance between down conductors shall not exceed 30 m.  Down conductors shall be protected where necessary, to prevent mechanical injury to the conductor.

	3.2  GROUND CONNECTIONS:  Ground connections comprising continuations of down conductors from the structure to the grounding electrode shall be securely connected to the down conductor and ground in a manner to insure electrical continuity between the two.  All connections shall be cadweld type.  There shall be a ground connection for each down conductor.  Ground connections shall de protected from mechanical injury.

	3.3  GROUNDING ELECTRODES:  Grounding electrodes shall be provided for each ground connection.  A driven ground shall extend into the earth for a distance of not less than 3 m.  Ground rods shall be set not less than 90 cm, not more than 2.40 m from the structure.  The complete installation shall have a total resistance to ground of not more than 10 ohms.

	3.4  INSPECTION:  The lighting protection system will be inspected to determine conformance with the requirements of this specification.  No part of the system shall be concealed until so authorized by the Contracting Officer or his authorized representative.


*** END OF SECTION ***
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