
   JOSEPH T. DUENAS JOHN M. BENAVENTE, P.E. 
           Chairman        General Manager 

Telephone Nos. (671) 648-3054/55 or Facsimile (671) 648-3165 

Accountability ∙ Impartiality ∙ Competence ∙         Openness ∙ Value

INVITATION TO BID (ITB) NO.:              GPA-061-18 
DESCRIPTION:     TUMON LATERAL CONVERSION PROJECT 

 SPECIAL REMINDERS TO PROSPECTIVE BIDDERS 
Bidders are reminded to read the Sealed Bid Solicitation and Instructions, and General Terms and Conditions attached to the IFB 
to ascertain that all of the following requirements checked below are submitted in the bid envelope, one (1) original and two (2) 
copies, at the date and time for bid opening.         

(XX) BID GUARANTEE (15%)  May be in the form of;
Reference #11 on the General Terms and Conditions

a. Cashier’s Check or Certified Check (NOTE: Cashier’s Check or Certified Check Refunds will be
ONLY be made out to the name of the Bidder.)

b. Letter of Credit or
c. Surety Bond – Valid only if accompanied by:

1. Current Certificate of Authority issued by the Insurance Commissioner;
2. Power of Attorney issued by the Surety to the Resident General Agent;
3. Power of Attorney issued by two (2) major officers of the Surety to whomever

is signing on their behalf.

(    ) STATEMENT OF QUALIFICATION; 

(    )  SAMPLES; 

(    ) BROCHURES/DESCRIPTIVE LITERATURE; (Shall provide detailed literature on items offered)

(XX) AFFIDAVIT OF DISCLOSURE OF MAJOR SHAREHOLDERS;

(XX) NON-COLLUSION AFFIDAVIT;

(XX) NO GRATUITIES OR KICKBACKS AFFIDAVIT;

(XX) ETHICAL STANDARDS AFFIDAVIT;

(XX) WAGE DETERMINATION AFFIDAVIT;

(XX) RESTRICTIONS AGAINST SEX OFFENDERS AFFIDAVIT;

Note:  The above Affidavits must comply with the following requirements: 
a. The affidavit must be signed within 60 days of the date the bid is due;
b. Date of signature of the person authorized to sign the bid and the notary date must be the same.
c. First time affidavit must be an original – If copy, indicate Bid Number/Agency where original can be

obtained.

(XX) OTHER REQUIREMENTS:
A Guam Business License and/or Contractor’s License with proof of Employer Identification Number (EIN) is
not required in order to provide a proposal for this engagement, but is a pre-condition for entering into a 
contract with the Authority.  Bidders MUST comply with PL 26-111 dated June 18, 2002, PL 28-165 dated January 
04, 2007 and Wage Determination under the Service Contract Act (www.wdol.gov). Additionally, upon award the  
successful bidder must provide to GPA the most recently issued Wage Determination by the US Dept. of Labor.  

The reminder must be signed and returned in the bid envelope together with the bid.  Failure to comply with the above 
requirements will mean a disqualification and rejection of the bid. 

On this     day of   2018, I,   , 
authorized representative of   acknowledge receipt of this 
special reminder to prospective bidders with the above referenced IFB. 

         Bidder Representative’s Signature 
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INVITATION TO BID 
 
 
The Government of Guam, through the Guam Power Authority is soliciting bids for the Tumon 
Lateral Conversion Project, GPA Project No. GPA-061-18.  Sealed bids will be received at 
the Guam Power Authority, Procurement Office until 2:00 P.M, Tuesday, September 25, 2018. 
 Bids will be publicly opened In the Procurement Conference Room, 1st Floor, Gloria B. Nelson, 
Public Service Building, 688 Route 15, Mangilao, Guam 96913. 
 
Contract time is three hundred sixty five (365) calendar days.  All bids must be accompanied 
by a bid security in the amount of 15% of the total bid amount.  Bid security may be bid bond, 
certified check or cashier’s check made payable to the Guam Power Authority.   
 
The right is reserved to reject any or all bids and to waive any imperfection in the bids in the 
interest of the Guam Power Authority. 
 
A pre-bid conference (Non-Mandatory) will be held on Tuesday, September 11, 2018 at 
9:30 A.M. at the Procurement Conference Room, Guam Power Authority. All prospective 
bidders are requested to be present at both the pre-bid conference. 
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	07-Special Provisions.pdf
	4. Time for Completion.  It is hereby understood and mutually agreed, by and between the Contractor and the Government of Guam, that the date of beginning, rate of progress and the time for completion of the work to be done hereunder are essential con...
	12. Owner-Furnished Equipment:
	3) The Contractor shall be responsible for the prompt unloading of all equipment and materials received into his custody and shall pay any demurrage.  If any Owner-furnished materials and equipment arrive after working hours, the Contractor shall as...
	4)  The Contractor shall maintain a current, accurate inventory and record of location for all equipment and materials in his custody.
	13. Underground Utilities Clearance:
	a. The Contractor shall secure all permits required for construction including permits by the Department of Public Works, U.S. Navy, State Historic Preservation Office, GWA, GTA, GPA, Department of Parks and Recreation, MCV, and other agencies involved.
	a. Hazardous Materials

	1) All shipments of Contractor-furnished equipment or materials arriving at the site containing hazardous materials shall be identified on the materials list.  A copy of all hazardous materials documentation required shall be included with the materia...
	2) No hazardous materials shall be disposed of at the site.  Any hazardous materials which the Contractor must dispose of shall be removed from the site by the Contractor and taken to an approved disposal facility in accordance with local, state, and ...
	3) Hazardous materials documentation provided by suppliers of Owner-furnished equipment and materials will be furnished to the Contractor.
	b. Stored equipment and materials shall be adequately supported and protected to prevent damage.  Equipment shall be moved into the permanent building or onto its permanent foundation as soon as construction will permit.
	1) Stored materials and equipment shall not be allowed to contact the ground.  In warehouses that do not have dry concrete or suspended floors, materials and equipment shall be stored on platforms or shoring.
	2) Strip heaters and similar heating devices furnished with electrical equipment shall be electrically connected to provide protection during storage.  Heaters shall be energized immediately upon placement of the equipment in storage, and maintained i...
	3) All openings in equipment and piping not stored under weatherproof covers shall be closed to prevent entrance of dirt or moisture during storage.

	08-GC Table of Contents R1.pdf
	5. Operations and Maintenance Data GC-19
	6. Owner's Right to Stop Work or Terminate Contract,  Delays, Damages GC-27

	09-General Conditions.pdf
	a) Bidders should visit the site and shall be responsible for having ascertained pertinent conditions such as location, accessibility, and general character of the site or building, the character and extent of existing work within or adjacent to the s...
	b) If, in the performance of the contract, subsurface or latent conditions at the site are found to be materially different from those indicated by the drawings and specifications, or unknown conditions of an unusual nature are disclosed differing mat...
	b) Bids shall be submitted on the forms furnished or copies thereof, and shall be signed in ink.  Erasures or other changes in a bid must be explained or noted over the signature of the bidder.  Bids containing any conditions, omissions, unexplained e...
	c) Each bid must give the full business address of the bidder and be signed by him with his usual signature.  Bids by partnerships must furnish the full names of all partners and must be signed in the name of the partnership by one of the members of t...
	a) Bids will be opened publicly at the time and place stated in the invitation for bids.  The officer whose duty it is to open them will decide when the specified time has arrived and bids received thereafter will not be considered.  No responsibility...
	b) Telegraphic bids will not be considered, but modifications by telegraph of bids already submitted will be considered if received prior to time set for opening.
	a) The contract will be awarded as soon as possible to the lowest responsive and responsible bidder, provided it is in the interest of the Owner to accept his bid.
	b) The Owner reserves the right to waive any informality in bids received when such waiver is in the interest of the Owner.  The Owner also reserves the right to accept any item in the bid and to reject any item in the bid unless otherwise specified b...
	a) Nothing contained in the specifications or drawings shall be construed as creating any contractual relationship between any subcontractor and the Owner.  The diffusion or sections of the specifications are not intended to control the Contractor in ...
	b) The Contractor shall be responsible for the coordination of the trades, subcontractors, and material men engaged in his work.
	c) The Contractor shall, without additional expense to the Owner, utilize the services of specialty subcontractors on those parts of the work which are specified to be performed by specialty subcontractors.
	d) The Owner will not undertake to settle any differences between the Contractor and his subcontractors or between subcontractors.
	e) The Contractor shall cause appropriate provisions to be inserted in all subcontracts relative to the work including waiver of mechanics liens to bind subcontractors by the terms of the General Conditions and other contract documents insofar as appl...
	a) Where the subletting is for both labor and material, total cost of sublet work shall not exceed 49% of the contract amount.
	b) Where subletting is for labor only, sublet work cost shall not exceed 20% of the total contract amount.  Information concerning subcontracts must form a part of the bid documents and shall be submitted on standard "Subcontract" information form.
	a) The Contractor will not discriminate against any employee or applicant for employment because of race, religion, sex, color, age, economic status, or national origin.  The Contractor will take affirmative action to insure that qualified applicants ...
	b) The Contractor will, in all solicitations or advertisements for employees placed by or on behalf of the Contractor; state that all qualified applicants will receive consideration for employment without regard to race, religion, sex, color, age, eco...
	c) The Contractor will send to each labor union or representative of workers with which he has a collective bargaining agreement or other contract or understanding, a notice, to be provided by the Contracting Officer, advising the said labor union or ...
	b) The Contractor shall pay all fees and charges for connection to outside service and use of property other than the site of the work for storage of materials or other purposes.
	c) The Contractor shall comply with all laws, ordinances, regulations and building code requirements applicable to work hereunder unless in conflict with contract requirements.  If the Contractor ascertains at any time that any requirement of this con...
	a) Precaution shall be exercised at all times for the protection of persons (including employees) and property.  The safety provisions of applicable laws, building and construction codes shall be observed.  Machinery equipment and all hazards shall be...
	b) Should typhoon warnings be issued, the Contractor shall take every practicable precaution to minimize damage and/or danger to persons, to the work, and to the adjacent property.  These precautions shall include closing all openings, removing all lo...
	a) to take every precaution against injuries to persons or damages to property;
	b) to comply with the regulations governing the operation of premises which are occupied and to perform his contract in such a manner as not to interrupt or interfere with the operation of other facilities;
	c) to perform any work necessary to be performed after regular working hours or on Sundays or legal holidays without additional expense to the Owner;
	d) to store his apparatus, materials, supplies, and equipment in such orderly fashion at the site of the work as will not unduly interfere with the progress of his work or the work of any other contractors;
	e) to place upon the work or any part thereof only such loads as are consistent with the safety of that portion of the work;
	f) to frequently clean up all refuse, rubbish, scrap materials and debris caused by his operation so that at all times the site of the work shall present a neat, orderly and workmanlike appearance;
	g) to effect all cutting, fitting, or patching of his work required to make the same conform to the plans and specifications, and except with the consent of the Contracting Officer, not to cut or otherwise alter the work of any contractor;
	h) before final payment to remove all surplus materials, false work, temporary structures, including foundations thereof, plant of any description and debris of every nature resulting from his operations, to put the site in a neat, orderly condition a...
	a) The Contractor shall provide competent engineering services to execute the work in accordance with the contract requirements.  He shall verify the figures shown on the survey and approach drawings before undertaking any construction work and shall ...
	b) The Owner has established or will establish such general reference points as will, in his judgment, enable the Contractor to proceed with the work.  If the Contractor finds that any previously established reference points have been destroyed or dis...
	c) The Contractor shall protect and preserve the established bench marks and monuments and shall make no changes in location without the written approval of the Owner.  Any of them which may be lost or destroyed or which require shifting because of ne...
	a) The Contractor shall submit, for the approval of the Contracting Officer, shop and setting drawings and schedules required by the specifications or that may be requested by the Contracting Officer and no work shall be fabricated by the Contractor, ...
	b) Drawings and schedules shall be submitted in quadruplicate (unless otherwise specified) accompanied by letter of transmittal which shall give a list of the numbers and dates of the drawings submitted.  Drawings shall be complete in every respect an...
	c) The Contractor shall submit all drawings and schedules sufficiently in advance of construction requirements to allow ample time for checking, correcting, resubmitting and rechecking.
	d) The drawings submitted shall be marked with the name of the project, numbered consecutively and bear the stamp of approval of the Contractor as evidence that the drawings have been checked by the Contractor.  Any drawings submitted without this sta...
	e) If a drawing as submitted indicates a departure from the contract requirements which the Contracting Officer finds to be in the interest of the Owner and to be so minor as not to involve a change in the contract price or time for performance, he ma...
	f) The approval of shop and setting drawings will be general and, except as otherwise provided in paragraph 2 (e), shall not be construed (1) as permitting any departure from the contract requirements; (2) as relieving the Contractor of the responsibi...
	a) Any material specified by reference to the number, symbol or title of a specific standard, such as a commercial standard, a Federal specification, a trade association standard or other similar standard, shall comply with the requirements in the lat...
	b) The standard referred to, except as modified in the specifications, shall have full force and effect as though printed in the specifications.  These standards are not furnished to bidders for the reason that the manufacturers and trades involved ar...
	c) Reference in the specifications to any article, device, product, material, fixture, form, or type of construction by name, make or catalog number shall be interpreted as establishing a standard of quality and shall not be construed as limiting comp...
	a) The Contractor shall furnish for the approval of the Contracting Officer any samples required by the specifications or that may be required by the Contracting Officer of any and all materials or equipment he proposes to use and shall prepay all shi...
	c) No materials or equipment of which samples are required to be submitted for approval shall be used on the work until such approval has been given by the Contracting Officer, save only at the Contractor's risk and expense.
	d) Each sample shall have a label indicating the material represented, its place of origin and the names of the producer, the Contractor and the building or work for which the material is intended.  Samples of finished materials shall be so marked as ...
	e) A letter in duplicate submitting each shipment of samples shall be mailed under separate cover by the Contractor and contain a list of the samples, the name of the building or work for which the materials are intended, and the brands of the materia...
	f) The approval of any sample shall be only for characteristics or for the named in such approval and no other.  No approval of a sample shall be taken in itself to change or modify any contract requirement.  When a material has been approved, no addi...
	g) Failure of any material to pass the specified tests will be sufficient cause for refusal to consider under this contract any further samples of the same brand or make of that material.
	h) Test samples as the Contracting Officer may deem necessary  will be procured from the various materials or equipment delivered by the Contractor for use in the work.  If any of these test samples fail to meet the specifications requirement, any pre...
	e) Submit operation and maintenance (O&M) data/manuals which are specifically applicable to this contract and a complete and concise depiction of the provided equipment or product.  Data containing extraneous information to be sorted through to find a...
	1. Operating Instructions:  Include specific instructions, procedures, and illustrations.
	2. Safety Precautions:  List personnel hazards and equipment or product safety precautions for all operating conditions.
	4. Normal Operations:  Include control diagrams with data to explain operation and control of systems and specific equipment.
	5. Emergency Operations:  Include emergency procedures for equipment malfunctions to permit a short period of continued operation or to shut down the equipment to prevent further damage to systems and equipment.  Include emergency shutdown instruction...
	5. Time Restrictions for Performing Work
	4. The Contractor shall refuse to prosecute the work or any part thereof with such diligence as will insure its completion within the period herein specified (or any duly authorized extension thereof) or shall fail to complete the work within said per...

	4. Request for payment must be accompanied with certification and receipts indicating the cost of material and showing that Contractor has made full payment for such material.

	11A - Environmental Protection.pdf
	SECTION 11A
	ENVIRONMENTAL PROTECTION
	END OF SECTION 11A

	11C - Earthwork for Utilities R1.pdf
	END OF SECTION 11C

	11D - Asphalt Pavement Removal & Replacement AND Anti-Skid Pavement.pdf
	SECTION 11D
	ASPHALT PAVEMENT REMOVAL AND REPLACEMENT/ ANTI-SKID PAVEMENT
	ASPHALT PAVEMENT REMOVAL AND REPLACEMENT

	4.1 DESCRIPTION – This item consist of furnishing all materials and constructing dense-graded anti-skid pavement surface in accordance with the widths and thickness as shown on the plans.
	4.2 JOB-MIX FORMULA – The dense-graded anti-skid pavement shall composed of a mixture of approved aggregate and asphalt cement.
	Prior to production, the Contractor shall submit in writing a job mix formula to the Engineer for approval. At this time, the Contractor shall list all sources of materials and provide adequate samples of all aggregate and asphalt in order to verify s...
	Gradation and Mix Requirements
	Sieve   Master Range (% Passing)  Job Mix (Tolerance)
	½”    100    +/-7%
	3/8”    95-100    +/-7%
	#4    75-90    +/-7%
	#8    52-72    +/-4%
	#16    30-53    +/-4%
	#30    20-40    +/-4%
	#50    11-28    +/-2%
	#200    2-7%    +/-2%
	A.C. %    6-7%    +/-0.5
	Temp. (Deg. F)  275-325   +/-20 deg.
	The engineer will evaluate the proposed job mix formula and shall make adjustments if deemed necessary to meet specified design criteria.

	4.3 AGGREGATE – Aggregate shall conform to subsection 703.07 for grading shown.  The composition of coarse and fine aggregates shall be tested in accordance with the ASSHTO T-11 and T-27.
	Aggregates shall basalt or approved equal. Limestone, relatively pure carbonate aggregates or any aggregates known to polish shall not be used in the mix.
	Allowable absorption for aggregates shall not exceed 3% maximum.

	4.4 ASPHALT – Asphalt shall be Penetration Grade 60-70 or AR-80 and shall conform to AASHTO M-20-70.
	4.5 CONSTRUCTION REQUIREMENTS – The construction requirements shall conform to the applicable requirements prescribed in the pavement section.
	4.6 Weather limitations – Place open-graded asphalt friction course on a dry asphalt surface only when the air temperature in the shade is above 55ºF and the road surface temperature at least 60ºF. Stop placement if either temperature falls below thes...
	4.7 HAULING, PLACING, AND FINISHING – To minimize asphalt cement drainage, discharge the mix into the paver within 1.5 hours of loading the truck. When surge bins are used, begin the 1.5-hour limit at the time the mix is deposited into the surge bin.
	4.8 COMPACTING – Roll asphalt mix parallel to centerline, commencing at the outside edge and progressing towards the center. Use a steel-wheeled roller in a manner that does not shove, distort, or strip the mix beneath the roller. One superelevated cu...



	11J -  Cast In Place Concrete.pdf
	PART 2 – PRODUCTS

	11K - Metal Fabrications.pdf
	PART 1  – GENERAL
	1.1 SUMMARY
	This section includes the following metal fabrications:
	A. Miscellaneous framing and supports for the following
	1. Bus support.
	2. Galvanized structural steel equipment supports.
	3. Galvanized anchor bolts.
	4. Galvanized steel switch operator grounding mats.
	5. Applications where framing and supports are not specified in other sections.


	1.2 SUBMITTALS
	A. General:  Submit each item in this Article according to the Conditions of the Contract and Specification Sections.
	B. Shop Drawings detailing fabrication and erection of each metal fabrication indicated.  Include plans, elevations, sections, and details of metal fabrications and their connections.  Show anchorage and accessory items.  Provide templates for anchors...
	C. Samples representative of materials and finished products as may be requested by Engineer.
	D. Welder certificates signed by Contractor certifying that welders comply with requirements specified under the “Quality Assurance” Article.

	1.3 QUALITY ASSURANCE
	A. Fabricator Qualifications:  Firm experienced in producing metal fabrications similar to those indicated for this Project with a record of successful in-service performance, and with sufficient production capacity to produce required units without d...
	B. Welding Standards:  Comply with applicable provisions of AWS D1.1 “Structural Welding Code—Steel,” AWS D1.2 “Structural Welding Code—Aluminum,” and AWS D1.3 “Structural Welding Code—Sheet Steel.”
	1. Certify that each welder has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone re-certification.


	1.4 PROJECT CONDITIONS
	A. Field Measurements:  Check actual locations of walls and other construction to which metal fabrications must fit by accurate field measurements before fabrication.  Show recorded measurements on final Shop Drawings.  Coordinate fabrication schedule...


	PART 2  – PRODUCTS
	2.1 FERROUS METALS
	A. Metal Surfaces, General:  For metal fabrications exposed to view in the completed Work, provide materials selected for their surface flatness, smoothness, and freedom from surface blemishes.  Do not use materials with exposed pitting, seam marks, r...
	B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M.
	1. Galvanized finish, unless otherwise indicated.

	C. Rolled Steel Floor Plates and Trench Covers:  ASTM A 786/A 786 M.
	1. Galvanized finish, unless otherwise indicated.
	2. Top surface to be raised pattern.

	D. Steel Tubing:  Product type (manufacturing method) and as follows:
	1. Cold-Formed Steel Tubing:  ASTM A 500.
	2. Hot-Formed Steel Tubing:  ASTM A 501.
	a. Provide tubing with hot-dip galvanized coating per ASTM A 53.


	E. Steel Pipe:  ASTM A 53, standard weight (schedule 40), unless otherwise indicated, or another weight required by structural loads.
	1. Galvanized finish, unless otherwise indicated.

	F. Gray-Iron Castings:  ASTM A 48, Class 30.
	G. Malleable-Iron Castings:  ASTM A 47, Grade 32510 (ASTM A 47M, Grade 22010).
	H. Cast-in-Place Anchors in Concrete:  Anchors of type indicated below, fabricated from corrosion-resistant materials capable of sustaining, without failure, the load imposed within a safety factor of 4, as determined by testing per ASTM E 488, conduc...
	1. Threaded or wedge type; galvanized ferrous castings, either ASTM A 47 (ASTM A 47M) malleable iron or ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as required, hot-dip galvanized per ASTM A 153.

	I. Welding Rods and Bare Electrodes:  Select according to AWS specifications for the metal alloy to be welded.
	J. Reinforcing Bars:  ASTM A 706, Grade 60, deformed.

	2.2 PAINT
	A. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal modified-alkyd primer complying with performance requirements of FS TT-P-664, selected for good resistance to normal atmospheric corrosion, compatibility with finish pa...
	B. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in galvanized steel, with dry film containing not less than 95 percent zinc dust by weight, and complying with DOD-P-21035 or SSPC-Paint 20.

	2.3 FASTENERS
	A. General:  Provide plated fasteners complying with ASTM B 633, Class Fe/Zn 25 for electrodeposited zinc coating, for exterior use or where built into exterior walls.  Select fasteners for the type, grade, and class required.
	B. Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A (ASTM F 568, Property Class 4.6), with hex nuts (ASTM A 563M), and, where indicated, flat washers.
	C. Machine Screws:  ANSI B18.6.3.
	D. Lag Bolts:  ANSI B18.2.1 (ANSI B18.2.38M).
	E. Plain Washers:  Round, carbon steel, ANSI B18.22.1 (ANSI B18.22M).
	F. Lock Washers:  Helical, spring type, carbon steel, ANSI B18.21.1.
	G. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with capability to sustain, without failure, a load equal to six times the load imposed when installed in unit masonry and equal to four times the load imposed when ins...
	1. Material:  Carbon steel components zinc-plated to comply with ASTM B 633, Class Fe/Zn 5.
	2. Material:  Group 1 alloy 304 or 316 stainless-steel bolts and nuts complying with ASTM F 593 (ASTM F 738M) and ASTM F 594 (ASTM F 836M).

	H. Toggle Bolts:  FS FF-B-588, tumble-wing-type, class and style as required.

	2.4 GROUT
	A. Nonshrink, Metallic Grout:  Factory-packaged, ferrous-aggregate grout complying with ASTM C 1107, specifically recommended by manufacturer for heavy-duty loading applications.
	B. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for interior and exterior applications.

	2.5 CONCRETE FILL
	2.6 FABRICATION, GENERAL
	A. Form metal fabrications from materials of size, thickness, and shapes indicated but not less than that needed to comply with performance requirements indicated.  Work to dimensions indicated or accepted on shop drawings, using proven details of fab...
	B. Form exposed work true to line and level with accurate angles and surfaces and straight sharp edges.
	C. Allow for thermal movement resulting from the following maximum change (range) in ambient temperature in the design, fabrication, and installation of installed metal assemblies to prevent buckling, opening up of joints, and overstressing of welds a...
	1. Temperature Change (Range):  70ºF (21.1ºC).

	D. Shear and punch metals cleanly and accurately.  Remove burrs.
	E. Ease exposed edges to a radius of approximately 1/32-in. (1 mm) unless otherwise indicated.  Form bent-metal corners to smallest radius possible without causing grain separation or otherwise impairing work.
	F. Remove sharp or rough areas on exposed traffic surfaces.
	G. Weld corners and seams continuously to comply with the following:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so that no roughness shows after finishing, and contour of welded surface matches those adjacent.

	H. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners wherever possible.  Use exposed fasteners of type indicated, or, if not indicated, Phillips flat-head (countersunk) screws or bolts.  Locate joints where lea...
	I. Provide for anchorage of type indicated; coordinate with supporting structure.  Fabricate and space anchoring devices to secure metal fabrications rigidly in place and to support indicated loads.
	J. Shop Assembly:  Preassemble items in shop to greatest extent possible to minimize field splicing and assembly.  Disassemble units only as necessary for shipping and handling limitations.  Use connections that maintain structural value of joined pie...
	K. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, and similar items.
	L. Fabricate joints that will be exposed to weather in a manner to exclude water, or provide weep holes where water may accumulate.

	2.7 LOOSE BEARING AND LEVELING PLATES
	2.8 MISCELLANEOUS FRAMING AND SUPPORTS
	A. General:  Provide steel framing and supports for applications indicated that are not part of structural steel framework as required to complete the Work.
	B. Fabricate units to sizes, shapes, and profiles indicated and required to receive other adjacent construction retained by framing and supports.  Fabricate from structural steel shapes, plates, and steel bars of welded construction using mitered join...
	1. Equip units with integrally welded anchors for casting into concrete.  Furnish inserts if units must be installed after concrete is placed.
	a. Except as otherwise indicated, space anchors 24 in. (600 mm) o.c., and provide minimum anchor units in the form of steel straps 1-1/4 in. (32 mm) wide by 1/4 in. (6 mm) thick by 8 in. (200 mm) long.


	C. Galvanize miscellaneous framing and supports in all locations.

	2.9 MISCELLANEOUS STEEL TRIM
	A. Unless otherwise indicated, fabricate units from structural steel shapes, plates, plates, and bars of profiles shown with continuously welded joints, and smooth exposed edges.  Miter corners and use concealed field splices wherever possible.
	B. Provide cutouts, fittings, and anchorages as required to coordinate assembly and installation with other work.  Provide anchors, welded to trim, for embedding in concrete spaced not more than 6 in. (150 mm) from each end, 6 in. (150 mm) from corner...
	C. Galvanize miscellaneous steel trim in all locations.

	2.10 FLOOR PLATE and Trench Covers
	A. Fabricate raised-pattern floor plates from rolled-steel floor plate of thickness and in pattern indicated below:
	1. Thickness:  As indicated on Drawings.
	2. Pattern:  As selected from manufacturer’s standard patterns.

	B. Include steel angle stiffeners, and fixed and removable sections as indicated.  Provide two steel bar drop handles for lifting plates, one at each end of each removable section.

	2.11 FINISHES, GENERAL
	A. Comply with NAAMM “Metal Finishes Manual” for recommendations relative to applying and designing finishes.
	B. Finish metal fabrications after assembly.

	2.12 STEEL AND IRON FINISHES
	A. Galvanizing:  For those items indicated for galvanizing, apply zinc coating by the hot-dip process complying with the following requirements:
	1. ASTM A 153 for galvanizing iron and steel hardware.
	2. ASTM A 123 for galvanizing both fabricated and unfabricated iron and steel products made of uncoated rolled, pressed, and forged shapes, plates, bars, and strip 0.0299-in.- (0.76-mm-) thick or thicker.

	B. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with minimum requirements indicated below for SSPC surface preparation specifications and environmental exposure conditions of installed metal fabrications:
	1. Exteriors (SSPC Zone 1B):  SSPC-SP 6 “Commercial Blast Cleaning.”
	2. Interiors (SSPC Zone 1A):  SSPC-SP 3 “Power Tool Cleaning.”

	C. Apply shop primer to uncoated surfaces of metal fabrications, except those with galvanized finishes or to be embedded in concrete, sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with requirements of SSPC-PA 1 “Paint Applic...


	PART 3  – EXECUTION
	3.1 PREPARATION
	A. Coordinate and furnish anchorages, setting drawings, diagrams, templates, instructions, and directions for installing anchorages, including concrete inserts, sleeves, anchor bolts, and miscellaneous items having integral anchors that are to be embe...
	B. Set sleeves in concrete with tops flush with finish surface elevations.  Protect sleeves from water and concrete entry.

	3.2 INSTALLATION, GENERAL
	A. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where necessary for securing miscellaneous metal fabrications to in-place construction.  Include threaded fasteners for concrete inserts, toggle bolts, through-bolts, lag ...
	B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing miscellaneous metal fabrications.  Set metal fabrication accurately in location, alignment, and elevation; with edges and surfaces level, plumb, true, ...
	C. Provide temporary bracing or anchors in formwork for items that are to be built into concrete masonry or similar construction.
	D. Fit exposed connections accurately together to form hairline joints.  Weld connections that are not to be left as exposed joints but cannot be shop-welded because of shipping size limitations.  Do not weld, cut, or abrade the surfaces of exterior u...
	E. Field Welding:  Comply with the following requirements:
	1. Use materials and methods that minimize distortion and develop strength and corrosion resistance of base metals.
	2. Obtain fusion without undercut or overlap.
	3. Remove welding flux immediately.
	4. At exposed connections, finish exposed welds and surfaces smooth and blended so that no roughness shows after finishing, and contour of welded surface matches those adjacent.


	3.3 SETTING LOOSE PLATES
	A. Clean concrete bearing surfaces of bond-reducing materials, and roughen to improve bond to surfaces.  Clean bottom surface of bearing plates.
	B. Set loose leveling and bearing plates on wedges or other adjustable devices.  After the bearing members have been positioned and plumbed, tighten the anchor bolts.  Do not remove wedges or shims, but if protruding, cut off flush with the edge of th...
	1. Use nonshrink, nonmetallic grout unless otherwise indicated.
	2. Pack grout solidly between bearing surfaces and plates to ensure that no voids remain.


	3.4 ADJUSTING AND CLEANING
	A. Touch-up Painting:  Immediately after erection, clean field welds, bolted connections, and abraded areas of shop paint, and paint exposed areas with same material as used for shop painting to comply with SSPC-PA 1 requirements for touching up shop-...
	1. Apply by brush or spray to provide a 2.0-mil (0.05-mm) minimum dry film thickness.

	B. For galvanized surfaces, clean welds, bolted connections, and abraded areas, and apply two coats of minimum 95 percent Zinc-Rich galvanizing repair paint complying with ASTM A 780.
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	PART 1  -  GENERAL
	1.1 SECTION INCLUDES
	A. General Requirements for Electrical Work.
	B. Project Conditions.
	C. Drawings.

	1.2 PROJECT CONDITIONS
	A. Temperature and Elevation
	1. Furnish equipment rated for operation in tropical weather with corrosive salt air environment, at sea level, in ambient temperatures between 500 F and 1040 F, and sustained wind velocities of 175 mph.

	B. Earthquake
	1. Design equipment and installations to withstand Zone 4 seismic forces.

	C. Equipment Operation
	1. Furnish equipment designed for continuous 24-hour-per-day, 7-day-per-week operation.
	2. Perform tests to demonstrate that equipment withstands the test wave or submit a certificate of type testing for production equipment.


	1.3 DRAWINGS
	A. Drawings show general design and functional requirements and are not intended to limit CONTRACTOR’s actual design details.
	B. Drawings include references to existing drawings to clarify certain site conditions as necessary.  Copies of these drawings will be issued to CONTRACTOR upon request.  OWNER does not represent that existing drawings are accurate with respect to all...

	1.4 ALTERNATIVE DESIGN
	1.5 SYSTEM PHASE SEQUENCE
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	PART 1  - GENERAL
	1.1 SECTION INCLUDES
	A. Conduit and Fittings
	B. Insulated Wire and Cable, Low Voltage
	C. 15 kV Cable
	D. Wire and Cable Identification Tags
	E. Conductor and Cable Terminating Devices
	F. Conduit and Penetrating Sealants
	G. Oxide Inhibiting Paste
	H. Connectors
	I. Light Emitting Diode (LED) Streetlight Luminaires and Mast Arms
	J. Single Phase Pad Mounted Transformer
	K. Three Phase Pad Mounted Transformer
	L. Pad Mounted Distribution Switch
	M. Splices
	N. Fault Indicators

	1.2 QUALITY ASSURANCE
	1.3 SUBMITTALS
	Megger Test Reports:  Submit for all 600-Volt wire and cable tests.
	2.1 CONDUIT AND FITTINGS
	A. Underground Plastic Ducts and Fittings
	1. Schedule 40 plastic conduit:  NEMA TC-2k EPC-40-PVC, Type 40 heavy-wall conduit.
	2. Schedule 80 plastic conduit:  NEMA TC-2, EPC-80-PVC, Type 80 heavy wall conduit with additional impact strength.
	3. Use spacers, couplings, end bells, bends and other fittings as recommended by the manufacturer, NEMA TC3.
	4. Bends in 2-inch and larger plastic duct:  3-foot minimum radius unless otherwise shown on Drawings.
	5. Transition from plastic to steel:  Male threaded plastic adapter and a steel conduit coupling.

	B. Rigid Aluminum Conduit
	1. Use aluminum conduit in all exposed areas.
	2. Conduit sizes:  As shown on Drawings.
	3. Rigid aluminum conduit:  In accordance with ANSI C80.5.
	4. Fittings:  To ANSI/NEMA FB1.

	C. Flexible Conduit
	1. Flexible conduit:  Liquid tight weatherproof flexible metal conduit with extruded synthetic jacket, American Brass Company Sealtite, Type VA.
	2. Flexible conduit fittings:  Cadmium-plated malleable iron body and gland nut, a brass grounding ferrule threaded to engage conduit spiral and O-ring seals around the conduit and box connections, and an insulated throat.


	2.2 INSULATED WIRE AND CABLE, LOW VOLTAGE
	A. General Requirements
	1. Conductors:  Copper, standard American wire gauges, Class B stranded, except where otherwise indicated.
	2. Application:  Direct burial, underground duct, cable trench, conduit, cable tray, switchboard or cabinet installation.
	a. Cross-linked polyethylene in accordance with NEMA WC7 unless otherwise noted.
	b. Oil, weather, and flame resistant.
	c. Thickness at any cross-section of insulation not less than 90 percent nor greater than 110 percent of the average thickness.


	B. Single-Conductor Power
	1. Voltage Rating:  600-Volt for 120 Volts through 480 Volts ac or dc.
	2. Temperature:  900 C for dry and wet locations.
	3. Flame Test:  In accordance with the Vertical Tray Flame Test of UL 1277 and ICEA T-29-520.
	4. Sizes:  As indicated on Drawings.
	5. Applications:  Power circuits.
	6. Conductor:
	a. Coated stranded copper.
	b. Class B stranding in accordance with ASTM B3, B8, or B189.
	c. Stranding as follows:
	d.  Insulation Thickness:

	7. Jacket:
	a. Oil, weather and flame resistant hypalon or neoprene compound in accordance with NEMA WC 3.
	b. Inseparably bonded to the conductor insulation.
	c. Color:  Black or gray.
	d. Thickness:
	e. Fillers, if any:  Non-hygroscopic.



	2.3 15 KV UNDERGROUND POWER CABLE, SINGLE CONDUCTOR WITH CONCENTRIC NEUTRAL, TYPE MV-90, EXTRUDED TR-XLPE INSULATION
	A. SCOPE
	1. This specification covers GPA requirements for 15 kV single conductor,133% insulation level, Type MV-90, 220 mils nominal insulation thickness, Tree-Retardant Cross-Linked Polyethylene (TR-XLPE) insulated power cable, with a concentrically wound co...
	2. The phase conductors shall be Class B stranded copper or aluminum as specified.
	3. The concentric neutral conductors shall consist of annealed, round uncoated copper wires, providing a full neutral or one-third neutral as specified.
	4. The cable is intended for use in wet or dry locations in a 15kV solidly grounded neutral underground system, suitable for either direct burial or installation in ducts, with conductor temperature of 90 degrees C for normal operation.
	5. The cables may be used in single-phase and multi-phase circuits.

	B. STANDARDS:
	1. Except where provisions therein conflict with the requirements of this specification, the cable shall meet all applicable provisions of American National Standards Institute/Insulated Cable Engineers Association, Inc. (ANSII/ICEA) S-94-649.
	2. The cable shall meet the requirements of the following standards, including the latest revisions with respect to material, design and tests.
	a. ANSI/ICEA S-94-649, "Standard for Concentric Neutral Cables Rated 5,000-46,000 Volts”
	b. ANSI/IEEE C2, "National Electrical Safety Code"
	c. ICEA S-97-682, "Utility Shielded Power Cables Rated 5 through 46 kV"
	d. ICEA T-31-610, "Guide for Conducting a Longitudinal Water Penetration Resistance Test for Sealed Conductor"
	e. ICEA T-32-645, "Guide for Establishing Compatibility of Sealed Conductor Filler Compounds with Conductor Stress Control Materials"
	f. ASTM B 3, "Specification for Soft or Annealed Copper Wire"
	g. ASTM B 8, "Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-Hard, or Soft"
	h. ASTM B 230, "Specification for Aluminum 1350-H19 Wire for Electrical Purposes"
	i. ASTM B 231, "Specification for Concentric-Lay-Stranded Aluminum 1350 Conductors"
	j. ASTM B 609, "Specification for Aluminum 1350 Round Wire, Annealed and Intermediate Tempers, for Electrical Purposes"
	k. ASTM B 901, "Specifications for Compressed Round Stranded Aluminum Conductors Using Single Input Wire Construction"
	l. ASTM B 902, "Specifications for Compressed Round Stranded Copper Conductors Using Single Input Wire Construction"
	m. ASTM D 746, "Test Method for Brittleness Temperature of Plastics and Elastomers by Impact"
	n. ASTM D 1248, "Specification for Polyethylene Plastics Molding and Extrusion Materials"
	o. ASTM D 1693, "Test Method for Environmental Stress-Cracking of Ethylene Plastics"
	p. ASTM D 2275, "Test Method for Voltage Endurance of Solid Electrical Insulating Materials Subjected to Partial Discharges (Corona) on the Surface"
	q. ASTM D 2765, "Test Methods for Determination  of Gel Content and Swell Ratio of Cross-Linked  Ethylene Plastics"
	r. ASTM D 3349, ''Test Method for Absorption Coefficient of Ethylene Polymer Material Pigmented with Carbon Black"
	s. ASTM D 4496, "Test Method for DC Resistance or Conductance of Moderately Conductive Materials"
	t. ASTM E 96, "Test Methods for Water Vapor Transmission of Materials"


	C. CONDUCTORS – The conductors specified shall conform to ANSI/ICEA S-94-649:
	1. Copper wire shall be uncoated, Class B stranded soft annealed copper in accordance with ASTM B 3. The conductors shall conform to ASTM B 8 for Class B compressed stranding. The copper conductors shall be annealed after stranding.
	2. Aluminum wire shall be Class B stranded aluminum alloy #1350 H26 semi-annealed after strain hardening, three quarter hard drawn in accordance with ASTM B 609. The conductors shall conform to ASTM B-231 for Class B compressed stranding.
	3. The interstices between the strands of stranded conductors shall be filled with a material designed to prevent the longitudinal migration of water that might enter the conductor. This material shall be compatible with the conductor and conductor sh...
	4. The center strand of stranded conductors shall be indented with the manufacturer's name and year of manufacture at regular intervals with no more than 12 inches (0.3 m) between repetitions.

	D. CONDUCTOR SHIELDING:
	1. Conductors shall be covered with a super-smooth layer of extruded semi-conducting cross-linked polyethylene strand shield (stress control layer) with a uniform cylindrical surface. The extruded layer shall be firmly bonded to the cable insulation a...
	2. The conductor shield minimum thickness at any point shall be in accordance with ANSI/ICEA S-94-649, except minimum thickness requirements as shown on Table A shall also be met.
	3. The conductor shield shall have a temperature rating equal to, or higher than, that of the insulation.
	4. The void and protrusion limits on the conductor shield shall be in compliance with the ANSI/ICEA S-94-649.

	E. INSULATION:
	1. The insulation shall be chemically cross-linked thermosetting tree retardant polyethylene (TR-XLPE) meeting the applicable requirements of ANSI/ICEA S-94-649. The insulation nominal thickness shall be 220 mils. The minimum thickness shall be not le...
	2. The pellets used in the manufacture of the insulation shall be the Dow Chemical Company HFDB-4202 EC compound "extra-clean" high-molecular-weight polyethylene.
	3. Insulation shall be applied in one continuous extension and shall be homogeneous, solid, free of any contaminants, gels, or discolorations larger than 7 mils in any dimension, and free of porosities and voids larger than 3 mils.

	F. INSULATION SHIELDING AND PROTECTIVE COVERING:
	1. The insulation shield and protective covering shall consist of an extruded layer of semi-conducting cross-linked polyethylene over the insulation in accordance with ANSI/ICEA S-94-649.
	2. The shielding shall be in intimate contact with the outer surface of the insulation and shall be free stripping, leaving no conducting particles or other residue on the surface of the insulation. The shield shall be applied such that all conducting...
	3. The insulation shield thickness shall be not less than as specified on Table A.  The maximum concentric neutral indent for cable sizes #2 AWG to 750 kcmil shall be 15 mils and 20 mils for 1000 kcmil.
	4. The void and protrusion limits on the insulation shield shall be in compliance with the ANSI/ICEA S-94-649.

	G. CONCENTRIC WIRES:
	1. A concentric neutral conductor shall consist of annealed round, uncoated copper wires in accordance with ASTM B 3 and shall be spirally wound over the insulation shield with uniform and equal spacing between wires.  The concentric neutral wires sha...
	2. A full neutral is required for #2 and #2/0 AWG conductors.
	3. A one-third neutral is required for 500, 750 and 1000 kcmil conductors.
	4. The number of wires and wire size for the concentric neutral are listed in Table A.

	H. JACKET:
	1. An electrically non-conducting outer jacket shall be applied directly over the concentric neutral conductors.  Jackets shall consist of black polyethylene compound meeting the requirements of ANSI/ICEA S-94-649.  Jacket material may be Cross-linked...
	2. The jacket material shall be an extruded to fill jacket that fills the area between the concentric neutral wires and covers the wires to the proper thickness.  The jacket shall be free stripping from underlying insulation shield and wires.  The jac...
	3. The jacket shall be of smooth and uniform composition free of hole, cracks, blisters, and other imperfections.
	4. The jacket is for corrosion and insulation protection, moisture entry prevention, and mechanical protection for conduit installation.
	5. The jacket shall be such that it will not deteriorate or alter its physical or electrical properties from exposure to sunlight or the elements.

	I. EXTRUSION AND CURING PROCESS:
	1. The extrusion and curing processes shall be performed in a closed system Class 1000 clean room to insure maximum cleanliness.
	2. The conductor shield, insulation, and insulation shield shall be extruded over the conductor using the 3-in-1 triple method, using a true triple-head unit.
	3. The cable shall be cured using the dry curing method.

	J. IDENTIFICATION:
	1. All cable jackets shall have a durable (lifetime) surface identification showing manufacturer's name, conductor size and type, insulation type, and thickness, voltage and ampere rating, sequential footage, and year of manufacture.  The jacket shall...
	2. Identification shall be repeated along the cables at regular surface intervals with unmarked surfaces not exceeding twelve inches.  There shall be no more than six inches of unmarked spacing between text label sequences.
	3. Identification shall be sized as to be easily readable by workmen holding the cable.

	K. MOISTURE:
	1. There shall be no water in the strands and between the jacket and insulation of the cable when shipped.  Each end of each conductor shall be made watertight with an end seal or a thick wall heat shrinkable cap.  Free water present anywhere in the c...

	L. TEST AND TEST REPORTS:
	1. Cable shall be tested in accordance with American Society for Testing and Materials (ASTM), American National Standards Institute (ANSI) and Insulated Cable Engineers Association, Inc. (ICEA}. Electrical Tests shall be performed after jacketing. Th...
	2. Qualification Tests.  The manufacturer shall submit certified test data results that detail full compliance with ANSI/ICEA S-94-649 for each cable design. All Test Results shall be furnished to the GPA Manager of Engineering within two weeks of cab...
	a. Test results shall confirm compliance with each of the material tests, production sampling tests, tests on completed cable, and qualification tests included in ANSI/ICEA S-94-649.
	b. The testing procedure and frequency of each test shall be in accordance with ANSI/ICEA S-94-649.
	c. Certified test data results shall be submitted to GPA for any test, which is designated by ANSI/ICEA S-94-649 as being "For Engineering Information Only," or any similar designation.

	3. Partial Discharge Tests.  Manufacturers shall demonstrate that their cable complies with either section a or b below.
	a. Each shipping length of completed cable shall be tested and have certified test data results available indicating compliance with the partial discharge test requirements in ANSI/ICEA S-94-649.
	b. Manufacturers shall test production samples and have available certified test data results indicating compliance with ASTM D 2275 for discharge resistance as specified in the ANSI/ICEA S-94-649.  Samples of insulated cable shall be prepared by eith...

	4. Accelerated water/electrochemical treeing test shall be performed on all completed cables.
	5. Jacket Tests.  Tests described in this section shall be performed on cable jackets from the same production sample as in Section 6.3 of this specification.
	a. A Cold Bend Test shall be performed in accordance with the applicable provisions of the ANSI/ICEA S-94-649.  The test temperature shall be -35 C (-31 F).  The sample shall show no cracks visible to the normal, unaided eye at the conclusion of the t...

	6. A Spark Test shall be performed on non-conducting jacketed cable in accordance with ANSI/ICEA S-94-649 on 100 percent of the completed cable prior to its being wound on shipping reels.  The test voltage shall be 4.5 kV ac for cable diameters <1.5 i...
	7. Frequency of sample tests shall be in accordance with ANSIIICEA S-94-649.
	8. All test results shall be furnished to GPA manager of Engineering within two weeks of cable delivery.  If test results indicate the cable is not in compliance with acceptable standards, delivery may not be made.

	M. REELS:
	1. Reels shall be designed to support the weight of the cable and withstand handling in accordance with industry practices.
	2. The inner drum end of the cable, when allowed to project through the flange of the reel, shall be protected to avoid injury to the cable or cable seal.
	3. Wooden Reels shall have steel collars with an outer flange of at least one half inch to withstand handling by GPA. Reels with at least 72 inch flanges shall be four ply and at least three ply above 60 inches. Mandrel hole shall have at least two in...
	4. Mandrel hole size shall be 3 ½ inches, minimum.
	5. A durable, non-fading label shall be securely attached to a flange of the reel plainly stating GPA’s purchase order number, shipping length in feet of cable reel, beginning and ending sequential footage number, number, type and size of conductors, ...
	6. Each reel shall be marked with an arrow and suitable stenciled wording on the flange of the reel indicating the direction the reel should be rolled.

	N. PACKING, SEALING, AND SHIPPING
	1. The cable shall be furnished in lengths specified by Guam Power Authority.
	a. One single conductor cables shall be supplied on reels with length of cable per reel as shown in the table below, unless otherwise specified.
	#2AWG  2,000 feet
	#2/0 AWG 2,000 feet
	500 kcmil 1,000 feet
	750 kcmil 1,000 feet
	1000 kcmil 1,000 feet

	2.  Each end of each length of cable shall be durably sealed, conforming to section K of this specification and pressurized with dry nitrogen to 10 P.S.I. before shipment to prevent entrance of moisture.  Evidence of water in the cable as received sha...
	3. The cable shall be placed on the reels in such a manner that it will be protected from injury during shipment.  Care shall be taken to prevent the reeled cable from becoming loose. Each end of the cable shall be firmly and properly secured to the r...
	4. The reels shall be lagged or covered with suitable material to provide physical protection for the cable during transit and during ordinary handling operations and storage, and the materials and system used shall be approved by the GPA Engineering ...
	5. Reels shall be transported upright and securely blocked in position so that they will not shift during transit.
	6. Reels must be stored upright (NOT FLAT) in a secured and suitably paved area with adequate drainage.  Reels should not be stored in a continuous damp environment; ideally, a covered area is preferred..

	O. WIRE AND CABLE TERMS/RATING
	1. BARE CONDUCTOR
	a. BASE METALS
	1) COPPER – The copper used in all Southwire products is described in ASTM Specifications as UNS NO. C11000, Electrolytic Tough Pitch (ETP). Bare copper in three tempers: Hard, Medium-Hard, and Soft. Copper utility covered and insulated products can b...
	2) ALUMINUM – In most utility products, the aluminum content is either commercially pure aluminum (Aluminum Association designation 1350) or aluminum alloy – Aluminum Association designation 6201. In building wire and cable products, the aluminum cont...

	b. STRANDING CONSTRUCTIONS (See data page 4 for illustrations.)
	1) CONCENTRIC – A central core wire surrounded by one or more layers of helically applied wires.
	2) Compressed – A concentric stranded conductor where each layer is passed through a closing die to reduce the diameter of the stranded conductor by 3%. Southwire’s registered trade name for compressed stranding is ARROWSTRAIGHT.
	3) COMPACT – A concentric stranded conductor where each layer is passed through a closing die to reduce the diameter of the stranded conductor by approximately 10%.

	c. CONDUCTOR MEASUREMENTS
	1) AMERICAN WIRE GAGE (AWG) – The standard system used in the United States for designating the size of electrical conductors. AWG sizes range from No. 56 gage (.00049 inch diameter) through 4/0(.460 inch diameter) for solid conductors.
	2) CIRCULAR MIL – By definition, the area of a circle whose diameter is one mil (one one-thousandth of an inch). Unit is so small that the prefix “k” is normally used in denoting wire sizes larger than those covered by the American Wire Gage system. F...
	3) MIL – One one-thousandth of an inch (.001 inches). Overall diameters of wire and cable are usually expressed in mils. To convert to inches merely move the decimal point three places to the left or divide by 100.


	2. CONDUCTOR INSULATION / CABLE JACKETS
	a. TERMS
	1) INSULATION – The material surrounding an electrical conductor to insulate or isolate it from other conductors or grounded objects.
	2) COVERING – Generally the same material as insulation but not applied with the thickness to qualify as insulation.
	3) JACKET – As used on a single conductor or cable; a non-metallic material applied over conductor insulation primarily to serve as physical protection for the insulation (also protects neutral wires on high-voltage cables). Note: Although most jacket...
	4) JACKET – As used on a multiconductor cable: A non-metallic material applied over a cable assembly of two or more conductors to provide physical protection for the conductors, hold the assembly together, and to provide a one-piece construction for e...
	5) THERMOPLASTIC – Insulating materials that will melt at temperatures much higher than the material is rated. Polyvinyl chloride (PVC) and polyethylene (PE) are examples of thermoplastic insulations.
	6) THERMOSET – Insulating materials that do not melt at higher temperatures. (Caution: thermoset materials will degrade at temperatures much higher than the material is rated.) Rubber and cross-linked polyethylene (XLPE) are examples of thermoset insu...


	3. RATINGS
	a. AMPACITY
	1) DEFINITION – The current in amperes a conductor can carry continuously under the conditions of use without exceeding its temperature rating.

	b. VOLTAGE
	1) Force required to produce current flow, commonly termed “electromotive force” (emf). Voltage necessarily must be stated as being a gradient between two points or objects; e.g., phase-to-ground signifies the voltage gradient between an undergrounded...

	c. FLAME
	1) ALL WIRE & CABLE. All building wire and cable must be flame retardant as specified in the National Electrical Code. UL Standards contain flame tests to ensure the products comply with the NEC requirement. These tests are required for listing and la...
	2) VW-1 – Where a greater degree of flame retardancy is desired, over that required for all wire and cable, this Vertical Wire flame test can be imposed. This is an optional flame rating and products meeting the test may carry the additional marking “...
	3) VERTICAL TRAY – This is also an optional flame rating and products meeting the test requirements are deemed suitable for installation in cable trays and may be marked “for CT use” or similar wording. The 1990 NEC will permit single conductor sizes ...

	d. TEMPERATURE
	1) The temperature rating of a conductor is a maximum temperature, at any location along its length, that the conductor can withstand over a prolonged period of time without serious degradation. For conventional building wire and cable the most common...


	4. BUILDING WIRE AND CABLE DESIGNATIONS


	2.4 WIRE AND CABLE IDENTIFICATION TAGS
	A. Individual Wire Markers
	1. Type:  Machine-embossed black identification on white plastic slip-on marker.
	2. Marking:  As indicated on Drawings or directed by Project Engineer.

	B. Cable Identification Tags
	1. Type:  Horizontal reading, strapped to cables with mylar self-locking tabs at each end of holder.
	2. Tags:  Polyethylene with black 1-inch high characters on a yellow background.
	3. Holders:  Black polyethylene.
	4. Marking:  Cables shall be marked in each manhole, handhole, and transformer by a yellow plastic tab, 4”L x 2”W with the feeder and phase written in black permanent ink. (i.e. P-003/A).


	2.5 CONDUCTOR AND CABLE TERMINATING DEVICES
	A. Cable and conductor terminating devices:  Designed and manufactured for the applications specified herein.

	2.6 GROUNDING
	A. Material:  Grounding cable, connectors, fittings, clamps, and ground rods necessary for a complete grounding system.
	B. Provide required material for welding, brazing and tinning.
	C. Grounding cable:  Bare copper, concentric lay stranding, conforming to ASTM B 8-50, Class AA.
	D. Fittings:  Conforming to ASTM B 30.  Provide bolts, U-bolts, cap screws, nuts and shakeproof lockwashers for copper fittings of “Monel”, “Everdur”, or approved corrosion-resisting material.
	E. Ground rods:  Of length and size shown on Drawings, Hubbard and Company Copperweld.

	2.7 OXIDE INHIBITING PASTE
	2.8 CONNECTORS; 600 VOLT SEALED INSULATED UNDERGOUND
	A. SCOPE:
	B. CONFORMANCE TO SPECIFICATION REQUIREMENTS:
	1. Applicable Documents
	a. ANSI C119.1. Sealed Insulated Underground Connector Systems Rated 600 volts.
	b. IPCEA Pub. No. S-66-254 NEMA Publ. No. WC7, Crosslinked-thermosetting-polyethylene-insulated Wire and Cable for Transmission and Distribution of Electric Energy (reference).

	2. Acceptance Requirements
	a. Connectors purchased under this specification will be accepted under the requirements specified herein.

	3. Deviation and Nonconformance Requirements
	a. Deviations from this specification must be approved by the GPA Engineering Department and acknowledged on the Purchase Order.
	b. Deviation from this specification or changes in the material, design or construction after receipt of order must be approved by the GPA Engineering Department and acknowledged by a Purchase Order Amendment.


	C. DESIGN:
	1. Interchangeability

	D. MANUFACTURING:
	1. Manufacturer’s Identification Marks
	a. Manufacturer’s identification (including catalog number)
	b. Maximum voltage rating
	c. Date code


	E. QUALITY CONTROL:
	1. Suppliers Quality Control Program
	2. Certified Raw Materials
	a. Alloys shall be certified in terms of:
	b. Insulating materials shall be certified in terms of:


	F. TESTS
	1. Performance and Testing
	2. Certified Test Results

	G. PREPARATION FOR SHIPMENT:
	1. Handling, Storage and Delivery
	2. Packaging of connectors shall include the means for accommodating and maintaining critical environment s within packages, e.g., moisture content levels, ultra –violet light for materials where ultra violet light has been determined to cause any har...


	2.9 LIGHT EMITTING DIODE (LED) STREETLIGHT LUMINAIRES AND MAST ARMS
	A. SCOPE
	1. This specification covers GPA requirements for Light Emitting Diode (LED) streetlight luminaires used to replace the existing High Pressure Sodium (HPS) lights for street lighting and private outdoor lighting.
	2. The streetlights are intended for use in tropical weather conditions with a corrosive sea air atmosphere and subject to moderate to severe earthquakes.

	B. APPLICABLE PUBLICATIONS
	The equipment covered by this specification shall be designed, manufactured, assembled, and tested in accordance with the standards listed below:
	1. IESNA (ILLUMINATING ENGINEERING SOCIETY OF NORTH AMERICA)
	LM-63-02 ANSI APPROVED STANDARD FILE FORMAT FOR ELECTRONIC TRANSFER OF PHOTOMETRIC DATA AND RELATED INFORMATION
	LM-79-08 APPROVED METHOD FOR ELECTRICAL AND PHOTOMETRIC MEASUREMENTS OF SOLID STATE LIGHTING PRODUCTS
	LM-80-08 APPROVED METHOD FOR MEASURING LUMEN MAINTENANCE OF LED LIGHT SOURCES
	2. ANSI (AMERICAN NATIONAL STANDARDS INSTITUTE)
	C78.377 SPECIFICATIONS FOR THE CHROMATICITY OF SOLID STATE LIGHTING PRODUCTS
	C82.SSL1 POWER SUPPLY
	C82.77  HARMONIC EMISSION LIMITS – RELATED POWER QUALITY
	3. UL (UNDERWRITERS LABORATORIES)
	UL 1598 THE STANDARD FOR SAFETY OF LUMINAIRES
	UL 8750 THE STANDARD FOR SAFETY OF LIGHT EMITTING DIODE (LED) EQUIPMENT FOR USE IN LIGHTING PRODUCTS
	4. ENERGY STAR PROGRAM REQUIREMENTS FOR SOLID STATE LIGHTING LUMINAIRES

	C. DEVIATIONS AND NON-CONFORMANCE REQUIREMENTS
	1. Deviations from this Specification or changes in the material or design after the purchase order has been placed must be approved the GPA Engineering department and acknowledged by a Purchase Order Amendment issued by GPA.
	2. Units received with deviations or non-conformances that are not acknowledged per Part 2.9 Para. C.1 is subject to rejection.  The Supplier of rejected units is responsible for any corrective action including but not limited to materials, labor and ...
	3. Notification of defective units discovered before or after installation that are believed to be inherent to manufacturing problems or workmanship shall be made and forwarded to the Supplier.  The description of the item, documentation of the proble...

	D. RATINGS
	1. All photometric data must be collected via absolute photometry which tests the LED light when installed in the applicable luminaire.  Ratings of the LED light shall be as specified Table 1.  Appendices A and B shall follow the requirements stated i...

	Table 1
	E. REQUIRED DOCUMENTS
	The required documents stated in this section are outlined in Appendices A and B for the respective lights. Appendix A and B must be filled out.  Failure to do so may result in the disqualification of the proposed luminaires.
	1. Luminaires must come with wiring diagrams and all necessary equipment and hardware for installation.
	2. The manufacturer shall furnish completed Appendices A and B as applicable providing manufacturer information, electrical information, photometric information, weight, and dimensions. The information provided in the appendices must be specific to th...
	3. Provide an LM-79-08 report.
	4. Provide isometric plots for each luminaire at 25 foot and 30 foot mounting heights like the graph shown below

	F. Photoelectric Control
	a. The receptacle connection for the twist lock external photoelectric control unit shall include rigid weatherproof electrical and mechanical connections.
	b. The external photoelectric control shall be an EEI-NEMA standard three-terminal, polarized, twist lock type.

	G. Mast Arm and Hardware
	1. All hardware used shall be corrosion resistant.
	2. The mast arm shall be a tapered oval type.  The arm shall be designed to exceed the ANSI C136.13 standard specification for metal brackets for poles used in roadway lighting.   (See detail on drawing)
	3. The mounting bracket shall be aluminum extrusion providing for maximum surface contact with the pole to increase vertical and horizontal stability.  (See detail on drawing)
	4. The mast arm shall be made of three 6063-T6 aluminum alloy extrusion.  The mounting plate shall be made of one 6063-T6 aluminum extrusion.  The finish shall be a natural aluminum finish.
	5. The wire entry hole location shall be through the bottom of the arm two inches from the pole mounting plate.  The edges of the hole must be rounded to protect the wire from damage.
	6. All weld connections shall be full penetration.

	H. Nameplate AND EXTERIOR WATTAGE LABEL
	1. Manufacturer’s name
	2. Catalog number
	3. Lamp type
	4. Wattage
	5. Voltage
	6. Frequency
	7. Connection Diagram
	8. Serial number – The serial number shall specified in the P.O. # - manufacturer #
	Each light shall come with an exterior wattage label showing the light type i.e. “LED100”. The wattage shown  shall be based on the total power of the luminaire, LED plus driver.

	I. COMPATIBILITY AND INSTALLATION
	1. Luminaires shall be compatible with the existing NEMA standard 3-terminal twist lock type photoelectric control device (ECDV-AP-TD) or have a built in photoelectric cell that is covered under the warranty.
	2. The Luminaire mounting bolts and tilt adjustment mechanism must be easily accessible.  Full vertical clearance is necessary to allow the use of an impact gun.
	3. Luminaires must be compatible with 1-1/4” I.P.S (1-5/8” O.D.) to 2” O.D. mast arms.
	4. The luminaire shall provide an effective method of preventing bird entrance to the luminaire.
	5. Terminal blocks shall accept a two (2) wire 120VAC input ranging from #14 awg to #10 awg.
	6. Terminal blocks shall accept no smaller than a #2 screwdriver.
	7. Installation of the luminaire shall only require the use of a screwdriver and standard hex head sockets.
	8. Termination of the light shall not require splicing and/or the use of wire nuts.

	J. QUALITY CONTROL
	1. The Supplier shall have a quality control program to ensure compliance with the requirements of this Specification.  The program shall be documented and available for GPA’s review if requested.
	2. Documentation of the quality control program shall indicate where in the production and manufacturing process the quality checks are taken, describe the purpose of the checks, and describe the nature of the check, e.g., if check is visual only or i...

	K. WARRANTY
	1. All products shall come with a minimum five (5) year warranty on all parts and labor associated with the product.  At time of bid, Vendor shall submit with his/her bid the contact information for warranty implementation complete with a copy of any ...

	L. PACKING AND SHIPPING
	1. The equipment shall be placed and crated with suitable material to prevent damage and injury during shipment and handling operations.
	2. The equipment shall be securely blocked to prevent shifting during transit.
	3. Instructions for handling, shipping, packaging, and storing shall be provided by the manufacturer to prevent damage, loss, deterioration, and substitution of the luminaries.
	Appendix A
	150 Watt HPS replacement LED Streetlight Luminaires Information Sheet
	NOTE:  Please complete the product information and provide the required documents.  Incomplete information shall be cause for rejection.
	Appendix B
	250 Watt HPS replacement LED Streetlight Luminaires Information Sheet
	NOTE:  Please complete the product information and provide the required documents.  Incomplete information shall be cause for rejection.



	2.10 TRASNFORMERS; SINGLE PHASE, PADMOUNTED, DISTRIBUTION
	A. SCOPE:
	B. CONFORMANCE TO SPECIFICATION REQUIREMENTS:
	1. Applicable Documents: ANSI C57 Series, requirements for Distribution Transformers.
	2. Deviation and Nonconformance Requirements:
	a. Deviations from this Specification or changes in the material or design after the purchase order has been placed must be approved by the GPA Engineering Department and acknowledged by a Purchase Order Amendment issued by GPA Purchasing.
	b. Units received with deviations or non-conformances which are not acknowledged as specified under “CONFORMANCE TO SPECIFICATION REQUIREMENTS” subparagraph 2.b are subject to rejection. The Supplier of units rejected in this paragraph is responsible ...
	c. Notification of defective units discovered before or after installation that are believed to be inherent to manufacturing problems or workmanship shall be forwarded to the Supplier. The description of and documentation of the problem, and the dispo...

	3. Information to be Supplied at Time of Bid:

	C. TECHNICAL REQUIREMENTS:
	1. Design:
	a. Performance and Testing:
	b. Ratings:
	c. Taps:

	2. Protection:
	a. Transformer shall be supplied with primary, bayonet-type oil-immersed fuse with isolation link(s).
	b. Fuse link(s) shall be replaceable without requiring cutting or grinding of the transformer tank.
	c. Fuse(s) shall be sized in accordance with Table 2.
	TABLE 2

	3.   FOR 13.8 KV UNITS (2 FUSES EACH)
	a. Bay-o-net fuses with isolation links shall meet the following requirements
	b. Provide an externally operated load break oil rotary (LBOR) switch for loop feed or radial feed on the primary side. See drawing No. 1.
	c. All transformers covered by this Specification shall have an automatic pressure relief valve installed above the hottest temperature oil level in the low voltage compartment, near the righthand most edge, to the right of the top bushing to prevent ...

	4. Construction:
	a. The manufacturer shall identify the type of steel, and the thickness of the metal in inches or in gage size, in which case he shall specify the gage name.
	b. Transformer shall consist of a welded transformer tank which will be sealed with a welded cover. The base of the transformer shall be made of type 304L stainless steel.
	c. The compartment with separable insulated high voltage connectors shall be covered by a single door (hood). The door shall be made of type 304L stainless steel.
	d. No part of the transformer shall allow deformation or standing water without additional bracing or corrosion resistant materials for protection.
	e. An indication shall be provided for indicating the correct oil level at 25 C if fill plug is not at this level.
	f. Bushings and terminals

	5. Security Requirements:
	a. Transformer locking design meeting the requirements of the Western Underground Committee requirements of the Western Underground Committee Guide 2.13, latest revision “Security for Padmounted Equipment Enclosures” are considered as meeting the requ...
	b. Transformer shall be designed to prevent wire entry and pass the following production quality control and receiving inspection test procedure:
	c. Locking design shall be sized for McMaster-Cam 1175H24 2 x 1 5/8 padlock which shall not protrude beyond front of hood when installed. Hexagonal head bolt(s) shall be ½ inch and shall be of non-corrosive metal.

	6. Finish Requirements:
	a. The tank, compartment and all appurtenances shall be resistant to impact and corrosion under normal operating conditions in Guam salt air tropical environment.
	b. The transformer shall withstand the following environmental test for 2000 hours.

	7. Transformer Identification and Labeling Requirements:
	a. High-voltage and low-voltage terminal designations shall be located directly above their respective terminals.
	b. Transformer KVA, high-voltage nameplate designated voltage(s) and low-voltage nameplate designated voltage shall be located inside of the door, and be plainly visible with door open.
	c. Signs shall be yellow stenciled or approved decals.
	d. The instruction nameplate, made of corrosion resistant materials, shall comply with applicable standards for distribution transformers and include high-voltage and low-voltage winding material(s).
	e. Nameplate shall have rounded corners, and shall not be mounted more than ¼” from surface so as not to constitute a personal hazard during bare hand secondary make up.

	8. Quality Control:
	a. Supplies Quality Control Program

	9. Preparation for Shipment:
	a. Handling, Storage, and Delivery:



	2.11 TRANSFORMERS: THREE PHASE, PADMOUNTED, DEADFRONT CONSTRUCTION DISTRIBUTION
	A. SCOPE
	B. CONFORMANCE TO SPECIFICATION REQUIREMENTS
	1. Applicable Documents: ANSI C57 Series, Requirements for Distribution Transformers.
	2. Deviation and Nonconformance Requirements
	a. Deviations from this Specification or changes in the material jor design after the purchase order has been placed must be approved by the GPA Engineering Department and acknowledged by an appendix to the Specification which shall be issued by a Pur...
	b. Units received with deviations or non-conformances which are not acknowledged as specified in B. Conformance to Specification Requirements subparagraph 2.a are subject to rejection.  The Supplier of units rejected in this paragraph is responsible f...
	c. Notification or defective units discovered before or after installation that are believed to be inherent to manufacturing problems or workmanship shall be made and forwarded to the Supplier.  The description of the item, documentation of the proble...
	d. Transformer approval drawings must be submitted to the Supply Management Department for GPA’s approval prior to purchase.


	C. TECHNICAL REQUIREMENTS
	1. Design
	a. Performance and Testing
	b. Ratings
	c. Taps
	d. Protection
	e. Construction

	2. Security Requirements
	3. Finish Requirements
	4. Transformer Identification and Labeling Requirements
	5. Quality Control
	a. Suppliers Quality Control Program

	6. Preparation for Shipment
	a. Handling, Storage and Delivery



	2.12 PADMOUNTED DISTRIBUTION SWITCH OUTDOOR, 600 AMPS, THREE PHASE
	A. SCOPE
	1. This Specification covers GPA requirements for padmounted, outdoor switches to be used on the 13.8 kV 60-Hertz distribution system.
	2. The switch is intended for use in tropical weather conditions with a corrosive sea air atmosphere, with wind strength of 170 MPH sustained and subject to Seismic Zone 4.

	B. APPLICABLE PUBLICATIONS
	C. DEVIATIONS AND NON-CONFORMANCE REQUIREMENTS
	1. Deviations from this Specification or changes in the material or design after the purchase order has been placed must be approved the GPA Engineering department and acknowledged by a Purchase Order Amendment issued by GPA.
	2. Units received with deviations or non-conformances that are not acknowledged per Section 3.1 are subject to rejection.  The Supplier of rejected units is responsible for any corrective action including but not limited to materials, labor and transp...
	3. Notification of defective units discovered before or after installation that are believed to be inherent to manufacturing problems or workmanship shall be made and forwarded to the Supplier.  The description of the item, documentation of the proble...

	D. SUBMITTALS
	1. Shop drawings indicating de tails of construction and the outline of all connectors shall be submitted to GPA Engineering for review and approval.
	2. GPA shall be allowed two (2) weeks to review and approve drawings provided in Section 4.1 without affecting the shipping date.  Delays in delivery due to drawings that are disapproved during this review period are the responsibility of the Supplier.
	3. Drawings returned to the Supplier as approved shall be considered authorization to proceed with the work.  The approval of GPA shall in no way abrogate the requirements of this Specification.
	4. Instruction books shall be furnished which shall contain the description of components, parts and accessories, detailed installation instructions, complete instructions covering operation and maintenance of equipment, complete replacement parts list.
	5. At least one complete set of drawings and instruction books per switch shall be provided at the time of delivery.

	E. CERTIFIED LABORATORY TEST REPORTS
	F. RATINGS
	1. The switch rating requirements are as follows:
	2. The switch diagrams on the attached Figure 3 are applicable.  GPA shall specify the type required at the time of order.
	3. At the time of order, GPA shall provide the required dimensions of the switches to match existing concrete pads.

	G. DESIGN
	1. The switch shall be completely factory assembled as a single operational unit in a free standing and self-supporting enclosure.  The switch enclosure shall contain interrupter switches, power fuses and all components necessary for operations.
	2. The switch shall be designed and constructed in accordance with the minimum construction specifications of the fuse and switch manufacturer to provide adequate electrical clearances and adequate space for fuse handling.
	3. Interrupter Switches
	a. Interrupter switches shall have a two-time duty fault-closing rating equal to or exceeding to short-circuit rating of the pad-mounted gear.  Tests substantiating the two-time duty-cycle fault-closing rating shall be performed at maximum voltage wit...
	b. Interrupter switches shall be operated by means of an externally accessible ¾” hex switch operating hub.  The switch-operating hub shall be located within a recessed stainless-steel pocket mounted on the side of the enclosure.  The pocket shall inc...
	c. Each interrupter switch shall have a folding switch-operating handle secured to the inside of the switch-operating hub access cover.
	d. Interrupter switches shall utilize a quick-make quick-break mechanism installed by the switch manufacturer.  The quick-make quick-break mechanism shall be integrally mounted on the switch frame and shall swiftly and positively open and close the in...
	e. Each interrupter switch shall be completely assembled and adjusted by the switch manufacturer on a single rigid mounting frame.  The frame shall be of welded steel construction such that the frame intercepts the leakage path that parallels the open...
	f. Interrupter switch contacts shall have stainless-steel springs to provide constant high contact pressure.
	g. Interrupter switches shall be provided with a single blade per phase for circuit closing including fault closing, continuous current carrying, and circuit interrupting.  Spring-loaded auxiliary blades shall not be permitted.  Interrupter switchblad...
	h. Circuit interruption shall be accomplished by use of an interrupter that is positively and inherently sequenced with the blade position.  The blade and interrupter shall not be able to come out of sequence.  Circuit interruption shall take place co...
	i. Interrupter switches shall have a readily visible open gap when in the open position to allow positive verification of switch position.
	j. Ground studs shall be provided at all switch terminals, on the ground pad in each interrupter switch compartment and on the terminals and ground pad in any bus compartment.  The momentary rating of the ground studs shall equal or exceed the short-c...
	k. Base-mounted distribution-class surge arresters, metal-oxide type raged 12 kV shall be provided at all source switch terminals.

	4. Insulators
	a. Adequate leakage distance established by test per IEC Publication 507, First Edition, 1975.
	b. Adequate strength for short-circuit stress.
	c. The cycloaliphatic epoxy resin shall be homogeneous throughout each insulator to provide maximum resistance to power arcs.  No change in mechanical or electrical characteristics shall take place because of arc-induced ablation.  Any minor surface d...

	5. High-Voltage Bus
	a. Bus and interconnections shall consist of an aluminum bar of 56% IACS conductivity.
	b. Bus and interconnections shall withstand the stresses associated with short-circuit currents up through the maximum rating.
	c. Bolted aluminum-to-aluminum connections shall be made with a suitable number of ½” – 13 galvanized steel bolts and with two Belleville spring washers per bolt, one under the bolt head and one under the nut.  Bolts shall be tightened to 50 foot-poun...
	d. Before installation of the bus, all electrical contact surfaces shall be prepared by machine abrading to remove any aluminum-oxide film.  Immediately after this operation, the electrical contact surfaces shall be coated with a uniform coating of an...

	6. Ground-Connection Pads
	a. A ground-connection pad shall be provided in each compartment.
	b. The ground-connection pad shall be constructed of 3/8” thick steel, nickel plated and welded to the enclosure.  The ground-connection pad shall have a short-circuit rating equal to that of the switch.
	c. Ground-connection pads shall be coated with a uniform coating of an oxide inhibitor and sealant prior to shipment.

	7. Fuses
	a. Fuses shall be disconnect style, solid-material power fuses, and shall utilize a fuse-unit-and-end-fitting construction.  The fuse unit shall be readily replaceable.
	b. Fusible elements shall be no-aging and non-damageable.  Following a fuse operation, replacement of unblown companion fuses on suspicion of damage shall not be necessary.
	c. Fusible elements for fuse units rated 10 amperes or larger shall be helically coiled to avoid mechanical damage due to stresses from current surges.
	d. Fusible elements, that carry continuous current, shall be supported in air to help prevent damage from current surges.
	e. Each fuse unit shall have a single fusible element to eliminate the possibility of unequal current sharing in parallel current paths.
	f. Fuses shall have melting time-current characteristics that are permanently accurate to within a maximum total tolerance of 10% in terms of current.  Time-current characteristics shall be available which permit coordination with protective relays, a...
	g. Fuses shall be capable of detecting and interrupting all faults down to minimum melting current, under all realistic conditions of circuitry, with line-to-line or line-to-ground voltage across the fuse, and shall be capable of handling the full ran...
	h. All arcing accompanying operations shall be contained within the fuse, and all arc products and gases evolved shall be effectively contained within the exhaust control device during fuse operation.
	i. Fuses shall be equipped with a blown-fuse indicator that shall provide visible evidence of fuse operation while installed in the fuse mounting.
	j. Fuse-mounting jaw contacts shall incorporate an integral load interrupter that shall permit live switching of fuses with a hookstick.
	k. Fuse terminal pads shall be provided with a two-position adapter to accommodate a variety of cable-terminating devices.
	l. Ground studs shall be provided at all fuse terminals.  One ground stud shall also be provided on the ground pad in each fuse compartment.  The momentary rating of the ground studs shall equal or exceed the short-circuit ratings of the switch.
	m. Cable guides shall be provided to help orient cables at fuse terminals.


	H. CONSTRUCTION
	1. Enclosure
	a. The enclosure shall be of unitized monocoque (not structural-frame-and-bolted-sheet) construction to maximize strength, minimize weight, and inhibit corrosion.
	b. The basic material shall be 11-gauge hot-rolled, pickled and oiled steel sheet.
	c. All structural joints and butt joints shall be welded, and the external seams shall be ground flush and smooth.  The gas-metal-arc welding process shall be employed to eliminate alkaline residues and to minimize distortion and spatter.
	d. To guard against unauthorized or inadvertent entry, enclosure construction shall not utilize any externally accessible hardware.
	e. The base shall consist of continuous 90-degree flanges, turned inward and welded at the corners, for bolting to the concrete pad.
	f. The door openings shall have 90-degree flanges, facing outward, that shall provide strength and rigidity as well as deep overlapping between doors and door openings to guard against water entry.
	g. Enclosure top side edges shall overlap with roof side edges to create a mechanical maze which shall allow ventilation to help keep the enclosure interior dry while discouraging tampering or insertion of foreign objects.
	h. A heavy coat of insulating “no-drip” compound shall be applied to the inside surface of the roof to minimize condensation of moisture thereon.
	i. Insulating interphase and end barriers of NEMA GPO3-grade fiberglass-reinforced polyester shall be provided for each interrupter switch and each set of fuses where required to achieve BIL ratings.  Additional insulating barriers of the same materia...
	j. Full-length steel barriers shall separate side-by-side compartments.
	k. Interrupter switches shall be provided with dual-purpose front barriers.  These barriers, in their normal hanging positions, shall guard against inadvertent contact with live parts.  When the switch is open, it shall be possible to lift the barrier...
	l. Interrupter switches shall be provided with window panels to allow viewing of the switch position without removing the dual-purpose front barriers.  Window panels shall be removable to facilitate phasing and shall be secured to the enclosure with s...
	m. Each fuse shall be provided with a dual-purpose front barrier.  These barriers, in their normal hanging positions, shall guard against inadvertent contact with live parts.  When the fuses are in the disconnect position, it shall be possible to lift...
	n. The enclosure shall be provided with an instruction manual holder.
	o. Lifting tabs shall be removable.  Sockets for the lifting-tab bolts shall be blind-tapped.  A resilient material shall be placed between the lifting tabs and the enclosure to help prevent corrosion by protecting the finish against scratching by the...
	p. To guard against corrosion, the entire exterior of the enclosure shall be fabricated from 11-gauge Type 304 stainless steel.
	q. Inner barrier panels that meet the Rural Electrification Association’s requirements for “dead-front” and the requirements of Section 381G of the National Electrical Safety Code (ANSI Standard C2) shall be provided – one for each door opening provid...
	r. Doors shall be constructed of 11-gauge hot-rolled, pickled and oiled steel sheet.
	s. Door-edge flanges shall overlap with door-opening flanges and shall be formed to create a mechanical maze that shall guard against water entry and discourage tampering or insertion of  foreign objects, and allow for ventilation to help keep the enc...
	t. Doors shall have a minimum of two extruded-aluminum hinges with stainless-steel hinge pins, and interlocking extruded-aluminum hinge supports for the full length of the door to provide strength, security, and corrosion resistance.  Mounting hardwar...
	u. In consideration of controlled access and tamper resistance, each door shall be equipped with an automatic three-point latching mechanism.
	v. Doors providing access to fuses shall have provisions to store spare fuse units.
	w. Each door shall be provided with a zinc-nickel-plated steel door holder located above the door opening.  The holder shall be hidden from view when the door is close, and it shall not be possible for the holder to swing inside the enclosure.

	2. Finish
	a. Full coverage at joints and blind areas shall be achieved by processing enclosures independently of components such as doors and roofs before assembly into the unitized structures.
	b. All exterior seams shall be filled and sanded smooth for net appearance.
	c. All surfaces shall undergo a thorough pretreatment process comprised of a fully automated system of cleaning, rinsing, phosphatizing, sealing, drying, and cooling before any protective coatings are applied.
	d. After pretreatment, protective coatings shall be applied that shall help resist corrosion and protect the steel enclosure.  To establish the capability to resist corrosion and protect the enclosure, representative test specimens coated by the enclo...
	e. After the finishing system has been properly applied and cured, welds along the enclosure bottom flange shall be coated with a wax-based anticorrosion moisture barrier for added corrosion resistance.
	f. A resilient closed-cell material, such as PVC gasket, shall be applied to the entire underside of the enclosure bottom flange to protect the finish from scratching during handling and installation and to isolate the bottom flange from the alkalinit...
	g. After the enclosure is completely assembled and the components are installed, the finish shall be inspected for scuffs and scratches.  Blemishes shall be touched up by hand to restore the protective int4grity of the finish.
	h. The finish shall be olive green, Munsell 7GY3.29/1.5.

	3. To guard against corrosion, all hardware, all operating-mechanism parts, and other parts subject to abrasive action from mechanical motion shall be of either nonferrous materials, or galvanized or zinc-nickel-plated ferrous materials.  Cadmium-plat...
	4. Nameplates and Labeling
	a. The switch shall be provided with a permanent nameplate showing all of the required information, including the manufacturer’s name, catalog number, model number, month and year of manufacture and serial number.  The nameplate shall be mounted on th...
	b. A ratings label shall be mounted on the inside of each door indicating the following:  voltage ratings; main bus continuous rating; short-circuit ratings (amperes rms symmetrical and MVA three-phase symmetrical at rated nominal voltage); the type o...
	c. A three-line connection diagram showing interrupter switches, fuses with integral load interrupter, and bus along with the manufacturer’s model number shall also be provided on the inside of each door and on the inside of each switch-operating-hub ...
	d. Hazard-Alerting Signs


	I. QUALITY CONTROL
	J. PACKING AND SHIPPING
	1. The switch shall be placed and crated with suitable material to prevent damage and injury during shipment and handling operations.
	2. The switch shall be securely blocked to prevent shifting during transit.
	3. The Supplier shall have adequate work and inspection instructions for handling, interim storage, preservation, packaging, and shipping to protect the quality of the switch and prevent damage, loss, deterioration and substitution of products.


	2.13 MEDIUM VOLTAGE CABLE JOINTS (SPLICES)
	A. Provide joints (splices) in accordance with IEEE Std 404 suitable for the rated voltage, insulation level, and insulation type of the cable.  Upon request, supply manufacturer’s design qualification test report in accordance with IEEE Std 404.  Con...
	1. Heat-shrinkable joint:  Consists of a uniform cross-section heat-shrinkable polymeric construction with a linear stress relief system, a high dielectric strength insulating material, and an integrally bonded outer conductor layer for shielding.  Re...
	2. Watertight Cold-shrink rubber-type joint:  Joint shall be of a cold shrink design that does not require any heat source for its installation.  Splice insulation and jacket shall be of a one-piece factory formed cold shrink sleeve.  Splice shall be ...

	B. 15 kV System
	1. Modular: Connectors shall be rated for voltage of 15 kV minimum 600 Amps RMS continuous, 95 kV BIL, with 8-Hour Overload of 900 Amps RMS, similar to Elastimold “650-LR” Series Modular Splices.
	2. Loadbreak Junction:
	a. Connector shall be rated for voltage of 15 kV minimum, 200 Amps RMS   continuous, 95 kV BIL similar to Elastimold “166 LR” Series Loadbreak Elbow Connectors.
	b. Multi-Point Junction: Suitable for use on 15 kV voltage class. Junctions shall be equipped with damage resistant molded rubber construction and corrosion resistant 304 stainless steel universal mounting brackets, similar to “Elastimold Products”.



	2.14 FAULT INDICATORS
	A. For manholes with splices, provide Three-Phase, Test Point Reset, Remote Three-Phase  Display fault indicators.
	Specifications:
	Power Source   Test point elbow terminator voltage
	Nominal Trip Ratings  400 & 800 Amps
	Trip Tolerance   +/- 10%
	Voltage Range (P-G)  5kV to 38kV
	Maximum Fault Current  25kA for 10 cycles
	Temperature Range  -40 C to 85 C
	Trip Response Time  1ms
	Elbow Style (15kV)  With test points
	Housing Material  Conductive EPDM rubber
	Submersibility   15 feet
	Manufacturer’s catalog number: “SEL 3TPR3 Series”
	B. For manholes with no splice, provide Three Phase Current Reset with Three Phase Remote Display fault indicators.
	Specifications:
	Power Source   Load current
	Nominal Trip Ratings  400 & 800 Amps
	Trip Tolerance   +/- 10%
	Reset Current   3 Amps
	Voltage Range   URD cable rating
	Reset Time   25 seconds at 3 Amps
	Maximum Fault Current  25kA for 10 cycles
	Temperature Range  -40 C to 85 C
	Trip Response Time  1ms
	Clamping Range  0.75” to 2.1” O.D.
	Housing Material  U.V. stabilized polycarbonate resin
	Transformer Cores  Silicon steel with vinyl coating
	Submersibility   15 feet
	Manufacturer’s catalog number: “SEL 3CR3 Series”
	C. Test Equipment: Provide 2 sets of complete field test equipment for each type of fault indicator.
	3.1 GENERAL
	A. Exercise extreme caution to ensure that existing circuits are de-energized prior to work.  Prior to any concrete cutting or removal of conduits, coordinate with OWNER to remove power from energized circuits which may be contacted.
	B. Contact OWNER immediately if any unidentified conduit or cable is found during construction.
	C. Electrical work shall be performed by licensed electrical contractor.
	D. Repair or replace, at no cost to OWNER, electrical items damaged by CONTRACTOR during installation.
	E. Take all necessary personal safety measures when working in existing manholes, energized or deenergized.  It is CONTRACTOR’s responsibility to comply with federal and local laws governing work in confined space.

	3.2 CONDUIT INSTALLATION
	A. Conduit
	1. Conduit Cuts:
	a. Make field cuts of the conduits with appropriate cutting tools providing a clean, normal cut.
	b. Clean cuts of burrs and particles with an abrasive or reaming tool before couplings or other conduit fittings are permanently applied.
	c. Irregular cuts made with improper tools will be rejected.

	2. Conduit Installation - Underground:
	a. Prepare trenches in accordance with Section 11G and H.
	b. Make conduit terminations in pullboxes and manholes with end bells to provide a smooth 45 degree transition from the surface of the conduit to the surface of the terminal wall.
	c. Use standard, self-sealing type or manufacturer supplied or approved sealing compounds for the conduits.
	d. Make bends in the conduits using the sweep or curved segment type providing for the largest possible bend radius.  Maintain minimum bending radius requirements for cables.
	e. Use spacers to prevent crossovers and twists wherever 2 or more direct burial conduits are run together.
	f. Place compacted sand backfill under, around, and over direct buried conduits.
	g. Exercise extreme care in the placement of sand backfill around conduits to prevent foreign matter, dirt and concrete from entering conduits at couplings and terminations.
	h. Place and compact structure fill above sand in accordance with Section 11G and H.

	3. Prove Conduits
	a. Prove conduits by pulling a mandrel and tightly fitted wire brush through each conduit. All mandreling must be done in the presence of the Owner. After mandreling is done, all ducts will be capped (with CONDUIT or JACK MOON non-metallic eye nut plu...
	b. Mandrel:  1/4-inch smaller diameter than the conduit and 12-inches long, having a sharp-shouldered ferrule at each end.
	c. Connect a rope to the front and back of the mandrel and attached brushes to permit re-pulling if an obstruction is met.
	d. Pull the mandrel with the brush following through each conduit once in each direction to ensure against obstructions.
	e. Failure of any duct to pass the mandrel test is sufficient reason to reject the entire duct run, which will be corrected at CONTRACTOR’s expense.
	f. A three-sixteenth inch (3/16”) diameter polyethylene pull rope, with a minimum breaking strength of seven hundred pounds (700 lbs.) shall be used.  The rope shall be securely tied to the conduit plugs.  All pull ropes shall be new
	g. A cable pulling log indicating the manhole spans being tested is to be provided to the GPA project engineer.



	3.3 CABLE PULLING
	A. Use care when pulling cables into conduit or other raceways to prevent damaging the cables.
	B. Set up the reels as close as practicable to the cable entrance to minimize bending.
	C. Provide a protector at each end of the conduit or raceway to protect the cable jacket.
	D. Pull all wires and cables together where several wires or cables are to occupy one conduit.
	E. Use lubricants recommended by the cable manufacturer.  Increase conduit size if necessary to prevent jamming or damage to jacket during cable pulling.
	F. Do not exceed the cable pulling tension values per conductor, as recommended by the cable manufacturer.
	G. Attach cables to the pulling lines by means of woven basket grips or by direct attachment to the conductors.
	H. Apply a grip to the outer covering in addition to the conductor connection when it is necessary to prevent slippage of the outer covering with respect to the conductor.
	I. Do not use rope hitches.
	J. Use a swivel connection with conductors of No. 2 AWG size and larger.
	K. Seal cable ends where moisture may enter the cable during pulling.

	3.4 WIRE AND CABLE IDENTIFICATION
	A. Identify multi-conductor cables, single conductor cables, and individual wires.
	B. Identify each conductor at each end with a permanently machine-embossed black identification on white plastic tubular slip-on marker.
	C. Securely fasten cable identification tags to cables at each end of tag holder with self-locking nylon ties, in visible locations at each termination and at intermediate pull boxes, handholes, or other points of access.  Where cable is installed in ...
	D. Adhesive type markers are not acceptable.

	3.5 MEGGER INSULATION TESTS
	A. Megger all 600-Volt wire and cable in accordance with the following guidelines:
	1. Use a 500-Volt megger.
	2. Minimum acceptable megger reading for 600-Volt circuits is 600 kilo-ohms.
	3. Test each conductor individually for one minute before making wiring terminal connections.
	4. Record all readings.
	5. Make further tests to isolate problem if specified test values are not met.
	6. Replace cable installation with new cable if required insulation resistance cannot be obtained.


	3.6 WIRE AND CABLE TERMINATION
	A. Install cables and wiring in conduit or other raceways as shown on Drawings.
	B. Splices in power circuits are not permitted unless otherwise specified.  Run conductors from point-to-point and from termination-to-termination in continuous lengths.
	C. Take particular care in penciling the conductor insulation and jacket without ringing the conductor.
	D. Install a green equipment grounding conductor for each power and lighting circuit, in the same raceway as the power conductors.

	3.7 MISCELLANEOUS ITEMS
	A. Install miscellaneous electrical, mechanical, and support items shown on Drawings.
	B. Make underground connections to ground rods and grounding cables with exothermic weld process.
	C. Make exposed grounding connections using clamp connectors.
	D. Two (2) new 1000 kcmil cable crimping devices shall be provided to GPA after the completion of the project. Submit catalog cutouts to project engineer for approval of crimping devices.
	B. Seal all open-ended outdoor and underground conduits with watertight sealant or plug to prevent entry of water into the conduit.
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	1.1 SECTION INCLUDES
	1.2 TEST PLAN
	A. Prepare test plans for final acceptance testing for the project, including OWNER-furnished and CONTRACTOR-furnished mechanical and electrical equipment.  Divide the testing plan according to the following major subsystems:
	1. High voltage power lines and cables.
	2. Grounding System.

	B. Submit test plan for OWNER’s approval.

	1.3 TESTING STANDARDS
	A. Conduct testing in accordance with the following:
	1. These specifications.
	2. Manufacturer’s recommendations.
	3. Acceptance standards of the National Electrical Testing Association.
	4. Testing standards of the Institute of Electrical and Electronics Engineers.
	5. Testing standards of the American National Standards Institute.
	6. Insulated Cable Engineers Association.
	7. Instructions from Field Service Engineer and OWNER.
	8. National Electrical Manufacturer’s Association.
	9. National Electrical Code.
	10. American Society for Testing Materials.
	11. Guam Codes and Ordinances.


	1.4 GENERAL TEST REQUIREMENTS
	A. Carry out all testing by a CONTRACTOR-hired and OWNER-approved independent testing firm and service engineer.
	B. Make field tests in accordance with approved test plans, on equipment, materials and systems.
	C. Furnish tools, instruments, material, test equipment, test connectors, and personnel for testing and adjusting of equipment.
	D. Conduct tests with proper regard for safety of personnel and protection of equipment.
	E. Care and Precautions:
	1. Assume responsibility for all damage to equipment, material, and power system due to improper test procedures or test apparatus handling.  Replace or restore to original condition the damaged equipment, material, or system.
	2. Furnish and use safety devices such as rubber gloves and blankets, protective screens and barriers, and danger signs to adequately protect and warn all personnel in the vicinity of the tests.


	1.5 TEST REPORT
	A. Record test values and results of tests made on equipment.  Submit certified copies to OWNER in accordance with submittal procedures.
	B. Include in the report a record of the make, type and serial number of each test apparatus used during the testing.

	1.6 QUALIFICATIONS
	A. Use testing firms that are members of the National Electrical Testing Association and are exclusively engaged in independent testing of electrical installations.
	B. Perform tests by personnel qualified for performing high voltage tests and conversant with test equipment in use.
	C. Perform tests with test equipment designed specifically for applicable tests.
	3.1 INSTALLATION TESTS AND CHECKS
	A. Test electrical high voltage lines and cables, and grounding system as follows:
	1. Test all wire, cable, and electrical equipment furnished, installed, or connected by CONTRACTOR to assure proper installation, setting, connecting, and functioning in accordance with manufacturer’s instructions.
	2. Correct all errors in interconnecting wiring or internal equipment wiring to obtain the correct operation of all equipment.
	3. Power Cables
	a. Perform the following tests on each cable circuit after installation of the entire length of cable run and completing all splices and termination.
	1) Ensure that the following requirements are complied with before conducting the high potential direct current test.

	b. Defective Cable:  Replace, if found defective during the testing, with new cable at CONTRACTOR’s expense.  Rectification of defects of any cable shall be done only with the specific approval of OWNER.
	c. Defective Terminations:  Replace with new terminations at CONTRACTOR’s expense.  Rectification of defects of any terminations shall be done only with the specific approval of OWNER.

	4. Ground System
	a. Tests shall include measurement of ground resistances at the following equipment and structures:
	1) Manholes.


	5. OWNER’s Existing Equipment:
	a. Check and verify existing equipment as applicable to the operation of the Project.  Verify wiring, interface, and operation of equipment.



	3.2 EQUIPMENT PROTECTION
	3.3 TESTS
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	SECTION 11P
	DEMOLITION AND REMOVAL
	END OF SECTION 11P
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