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DIVISION 1, SECTION 01010 ‑ SUMMARY OF WORK
[bookmark: _PART_1._GENERAL][bookmark: _Toc206326090]PART 1.	GENERAL
[bookmark: _Toc206326091]1.1	SCOPE

Provide all labor, materials including taxes, equipment, plant, means and operations necessary to construct approximately 10MW to 15MW of 2.0-3.0MW wind generators and associated electrical and wind farm equipment and all related features, in strict compliance with the PWS requirements/specifications, applicable drawings, other Section J attachments and the Terms and Conditions of the Contract.   The Contractor is responsible for supplying and installing a turn-key fully functional, tested, and operational wind farm system meeting the performance requirements outlined by these specifications and plan drawings, using 2.0-3.0MW wind turbines supplied by the Contractor.  


[bookmark: _Toc206326092]1.2	LOCATION
A.	Pantex property East of road FM2373, South Substation, 12-35, and power and communication line in-between those locations.
[bookmark: Check18][bookmark: Check19][bookmark: Check20]B.	The location(s) of work (is) are in the |X| Property Protection Area |_| Limited Area |_| MAA. 
C.	This location is not in an area controlled for radiological purposes.
[bookmark: _Toc206326093]1.3	GOVERNMENT FURNISHED EQUIPMENT

	Pantex will not provide, furnish, and/or install any equipment related to this project.  

[bookmark: _Toc206326094]1.4	REQUESTS FOR INFORMATION
A.	The Contractor shall submit Pantex form PX-4795, “Request for Information (RFI)”  in order to request clarification or additional information concerning any document, including, but not limited to, any instance where work cannot be performed as described in the drawings and specifications.  A copy of the form will be provided by the COR.
B.	The Contractor should allow 21 calendar days for Pantex Site Office COR to respond to a RFI. 

[bookmark: _Toc206326095]1.5	 FIELD CHANGE REQUEST
A.	The Contractor shall submit a PX-5643, “Field Change Request” (FCR) to the COR if a change in drawings or specifications is requested. 
B.	The COR must concur with the FCR prior to implementation.
C.	The Contractor shall allow 21 calendar days for the COR to respond to a FCR.
[bookmark: _Toc206325916][bookmark: _Toc206326037][bookmark: _Toc206326096][bookmark: _Toc206326097]PART 2.	REQUIREMENTS
[bookmark: _Toc206326098]COMPLETE SYSTEM
A. The Contractor shall provide all incidental parts, labor, supplies, equipment, and materials necessary to provide a complete and functional system that performs as specified.
B. The Contractor shall follow all Contractors’ recommendations and procedures for the installation of materials, equipment, and systems.
C. All equipment and systems shall comply with applicable government and industry codes, standards, laws, regulations, supplied drawings, and specifications.
D. If two or more applicable codes, standards, laws, regulations, supplied drawings, or specifications establish differing requirements, the Contractor shall comply with the most stringent requirement.
This project is basically comprised of work scope for balance of plant installation to construct approximately 10MW to 15MW of 2.0-3.0 MW wind generators and associated electrical and wind farm equipment and all related features at the DOE/NNSA Pantex Facility in Amarillo, TX.  A summary description is included below as follows

The work includes but is not necessarily limited to the following principal features:

· The Contractor shall furnish a complete “turn-key” required final construction design approved by the COR , as well as all plant, labor, material, equipment, and supplies and perform work and operations necessary to install/construct and electrically interconnect the approximately 10MW to 15MW of 2.0-3.0MW wind generators at the Pantex sites/coordinates as shown in the contract drawings.  Installation shall be complete and in accordance with the contract performance design drawings and these specifications.  This work scope includes but is not limited to:  Furnish and install approximately 10MW to 15MW of 2-3.0MW wind generators at locations shown on drawing C-2, Section J, PWS (or alternate layout locations to be supplied), including all crane work and mobilization, crane pad, turbine foundation, and other civil works.  Include all electrical power, control and support equipment to connect to the existing government owned Pantex plant’s electrical system.  
NOTE: The attached design drawings indicate a tie to the Pantex South Main Substation which was the preferred location with the turbines being placed in the southern most line for the Greenfield location of the wind farm.  The FAA approved location has moved the siting location approximately 1.5 miles north of the row shown on the design drawings.  The 70% set of Design Drawings is included as Attachment 15 that interconnects the wind farm into the south main substation.  Micro station files are available to prospective Contractors upon request to the COR.

· Wind turbine hub heights for this work scope are expected to be 80 meters and the rotor diameter will be between 77 and 101 meters, giving a maximum total turbine tip height (hub plus rotor radius) as shown in the project drawings.  

· Some minor portions of the work may not be described by the technical specifications, but shall be performed as indicated on the Drawings.

· Other related or incidental work as required to finish the project and provide a complete and operational project.  All minor items of work that are manifestly necessary or customary shall be performed as if fully set forth and described on the Drawings and Specifications.

Wind Turbine Details

· Installation of wind generators, tower/support structure, blades, hardware (i.e. anchors, supports, maintenance ladders, man lifting elevators, etc.) as specified and described herein.

· Supply and install all necessary Medium Voltage (12.47kV and/or 34.5kV) interconnections, transformers, etc. as indicated in the drawings and as required in these specifications.

· Installation of all environmental protective enclosures, including Nacelle, controls and monitoring cabinets and required field wiring, terminal cabinets and mounting hardware (e.g., flanges and brackets) suitable for installation and as required for wind turbine equipment to operate properly.

· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Installation of remote monitoring (both energy production and security accessibility) and control systems in the remote facilities/rooms as specified herein and shown in the drawings.


Electrical Work Details

· Provide all electrical control and support equipment to connect and integrate the new wind turbine systems to the existing electrical system as per these specifications, the manufactures installation instructions and the drawings.  

· Furnish, install, and interconnect new Transformers, utility-grade meter, relays, related service entrance and system distribution equipment, and control/monitoring interfaces as shown in the plans and as required in these specifications.  Perform an independent stability and reliability study with a focus on determining the impacts to the Pantex site facility (this is not the same study to determine “cost savings for schedules 1-5” left in neither the PWS, nor the same as the study required by the Southwest Power Pool(SPP)).  Provide all updated information to revise the SPP Generation Interconnection request to the SPP’s Transmission System with actual final design information from the successful contractor.  This SPP application and study will have to be completed with no issues prior to interconnection to the local utility company.  An initial study will be submitted by the DOE using preliminary design information to get the initial application in the SPP queue for performing this Impact Study.  All Texas Department of Transportation Highway Crossing permits will be obtained by the contractor prior to utilities being installed under FM2373.

· Operate the wind-farm in strict adherence to the IEEE 519 guidelines for controlling voltage, current, and harmonic distortions.  Operate the wind-farm with all power conditioning equipment necessary to maintain a stable power factor.  Operate the wind-farm in a manner that does not diminish the capacity of existing Pantex facilities.  Operate the wind-farm with appropriate controls and equipment that will automatically separate the wind-farm from Pantex, or Pantex and the Utility so that Pantex site operations are not compromised in the event of equipment, and or system failures. 

· Install fiber optic communications as necessary to support remote monitoring (both energy production and security accessibility) and control of the Wind Farm.

· Communication connection to the new wind farm system master operator workstation system (SCADA), also to be provided and installed, in the remote facilities as shown in the drawings.  Installation of the Turbine Supply Contractor-provided, specific wind turbine/farm control software on the new operator workstation.  The new system shall include PC based workstations with a wind turbine/farm Graphical User Interface to allow operators the ability to monitor, control, and command the new wind generator operations and to make setpoint control changes to any and all of the wind generator system standard control/operating parameters.

· Communication connection from the new utility-grade meter and protective relays communications multiplexer into the new SCADA computer as shown in the drawings.  Also, support communications installation for satellite or other higher-bandwidth communications link for wind turbine Contractor’s O&M and warranty purposes.

· Communication connection from Commercial Quality Systems for Door Access Control and Alarm.  A system to control access on the door Access Control System (ACS) shall be designed and installed.  The ACS/Intrusion Detection System (IDS) shall send an alarm to Pantex Security and Wind Farm Monitoring Workstation in the event of an unauthorized access/alarm/tamper and system troubles.  The ACS/IDS shall have power backup.  The ACS/IDS shall be communicated via fiber optics and be in separate fiber bundles than other systems.

· Excavation, installation, backfill, and concrete slab capping of buried in conduit 35kV rated conduits and cables, to effect complete installation.

· Install new Electrical Power vaults, above-ground junction boxes, underground borings, duct banks, manholes/hand holes and/or separate Communications hand holes as shown in drawings or as necessary.

· The installation effort includes installation/connection of new power cables, duct banks, switchgear, substation transformer, breakers, protective relays, isolation switches, lightning protection, grounding and other equipment in the Pantex South Substation.

· Installation of new 12.47kV underground cable, 34.5kV underground cable and collector system, 34.5kV overhead line, and associated electrical distribution equipment between the new wind turbines and South main substation addition as shown in the drawings.  Cable sizing and specification is detailed in the drawings and in this specification, but may be adjusted in the Contractor final design and approved through the submittal process.


Copies of the forms found in this Section can be acquired through the COR (see Section 6 –listing of all forms mentioned in this PWS).
END OF SECTION 01010
Index No:	   DIV- 01010
Page No.:	             1 of 6
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DIVISION I, SECTION 01030 ‑ SUBMITTALS
[bookmark: _PART_1._GENERAL_1][bookmark: _Toc206326944]PART 1.	GENERAL
[bookmark: _Toc206326945]1.1	SUBMITTAL REQUIREMENTS
A.	Contractor shall furnish all submittals (i.e., working papers drawings, digital files, analyses, reports, and other data, etc.) in accordance with PX-5541, Specification Submittal Reference Sheet (SSRS) and this section.
B.	All submittals prepared for this contract shall show the following information in or near the title block:
USDOE-Pantex Site Office
Contract Number:  TBD
C.	Whenever possible, related items shall be submitted together to permit simultaneous review as long as they are referenced in the same specification section.  When such submittals are not possible, submittals shall be in an appropriate sequence to assure that necessary information is available for reviewing as it is received.
D.	The Pantex Site Office COR will determine if submittals received are complete. The COR reserves the right to reject and require re-submittal should he or she believe any item does not meet the requirements. 
E.	The Pantex Site Office COR also reserves the right to request any submittal not included on the Specification Submittal Requirements Sheet, PX-5541, if deemed necessary to improve the quality, safety, or security of the project.
[bookmark: _Toc206326946]F.	The Contractor shall provide duplicate copies of all submittals, forms, permits, and notifications to the COR.
1.2	SUBMITTAL RECIPIENTS
A.	Hard copies of submittals of all documents shall be distributed as noted below:
		John Herrera
		USDOE-Pantex Site Office
		FM 2373 & Hwy 60
		Amarillo, Texas  79120-0020

		Or email:  jmherrer@pantex.doe.gov


		

[bookmark: _Toc206326947]1.3	TYPES OF SUBMITTALS
A.	Documents
1.	The minimum size of each submittal shall be 8 ½ inches by 11 inches.    Each submittal shall be of a sufficient quality to produce clearly legible third-generation copies using a commercial quality printer.
2.	Contractor shall provide deliverable documents in printed form and also electronic form (Microsoft Word only) on Compact Disk (CD).
3.	Submittals larger than 11” x 17” shall be secured when hand delivered or inserted into mailing tubes when delivered by courier.
B.	Drawing Requirements
1.	All drawings and diagrams shall be prepared in accordance with the latest applicable Pantex Drafting Manual, MNL-293006 (for this document, go to the following website:  www.doeal.gov/panwf under library).  Drawings will be submitted in electronically, on Compact Disk (CD) in MicroStation format, or accepted equal.
2.	Please note that the U.S. system of measurement of units is standard.
C.	As-Built Drawings and As-Built Specifications as referenced in PWS paragraph C.5.9, As Builts:
1.	Progress As-Builts: During construction, Contractor shall keep a marked, up-to-date set of as-built drawings on the Jobsite as an accurate record of all deviations between Work as shown and Work as installed, including any and all substitutions. Where selection of more than one product is specified, annotation shall show which product was installed. These drawings shall be available to the COR and for inspection at any time during regular business hours. 
2.	Final As-Builts: Contractor shall, before Final Payment, furnish to the Pantex Site Office COR a complete set of as-built reproducible drawings with AS-BUILT clearly printed on each sheet.
3.	Endorsement: Contractor shall sign each final as-built drawing and shall note thereon that deviations and annotations are complete and accurate.
D.	Electronic Media
1.	Data submitted on electronic media shall be accompanied by a hard copy of the media contents and a letter of transmittal, including the following:
a.	Contract number
b.	A description of the contents per the SSRS or drawing files
c.	Number and type of items
d.	Note if the submittal is a re-submittal
2.	A copy of submittal(s) requiring review will be returned by the COR to the Contractor with status (code) marked legibly on PX-4835.  The COR will return reviewed submittals within 14 calendar days of receipt.  Submittal turnaround can be extended pending submittal package quantity and/or complexity.
3.	Permission to proceed does not constitute acceptance or approval of design details, calculations, analyses, test methods, or materials developed or selected by the Contractor, and does not relieve Contractor from full compliance with contractual obligations or release any “holds” placed on the contract.
4.	Work shall not proceed until submittals requiring prior review have been returned by the Pantex Site Office COR with acceptance codes which are explained below:
· Code A – Approved.
· Code B – Concur except as noted. Resubmission is not required.
· Code C – Concur except as noted. Resubmission is required.
· Code D – Will be returned by separate correspondence.
· Code E – Disagree with Contractor’s certified compliance.
· Code F – Receipt Acknowledged.
· Code G – Other (will be specified).
5.	The Contractor shall incorporate changes, as required, by comments on submittals and resubmit corrected submittals for review, if necessary.  Submittals that have been given a Code A “Approved” notation by the Pantex Site Office COR shall not be changed without notification.  If changes are required, affected submittals shall be resubmitted to the Pantex Site Office COR for review.
[bookmark: _Toc206326948]1.4	SECTION 01030—WIND GENERATOR SYSTEM SUBMITTALS
PART 1—GENERAL

SUMMARY:

This section specifies the administrative, technical and quality requirements for vendor data submittals.  Submittal requirements are identified in individual specification sections and tabularized on a Submittal List (Reference Attachment 3--Submittal List).  In the event of conflicting requirements, the submittal requirements prescribed in the individual specification section shall prevail.

The Contractor shall submit data, drawings, and all other submittals as specified herein.

Section Includes:  Work includes, but is not limited to:

The preparation, transmittal and delivery of documents by the Contractor to the Contracting Officer as required in the “Submittals” subdivision of the specification section and as provided on the Submittal List.


REFERENCES:

The following documents, including others referenced therein, form part of this Section to the extent designated herein.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI Y14.1	Drawing Sheet Size and Format

DEFINITIONS:

Approving Authority:  The Contracting Office or COR will have the authority to approve a submittal. 

Work:  As used in this section, on and off-site construction required by the contract documents, including labor necessary to produce the construction and materials, products, equipment, and systems incorporated or to be incorporated in such construction.

Reviewing, Certifying, Approving Authority:  The Contracting Officer or authorized representative shall be responsible for reviewing and certifying that submittals are in compliance with contract requirements.  The approving authority on submittals is the Contracting Officer or his/her authorized representative unless otherwise specified for the specific submittal.

SUBMITTALS:

Use designated Pantex or other submittal document format approved by the Contracting Officer.

Submittals shall include shop drawings, product data, samples, and administrative submittals presented for review and approval.  Other requirements pertaining to submittals are included in General Conditions, Special Conditions, Drawings, Submittal Schedules, and other sections of the Technical Specifications.

Types of Submittals:  The following groupings of submittals into which all submittal documents are classified, as designated and defined in the paragraph herein entitled “Schedule of Submittal Descriptions.”

Shop drawings

Product data

Samples

Administrative submittals (including but not limited to:)

	Training manuals
	Operational and maintenance manuals
	Test reports


PART 2—PRODUCTS (SUBMITTAL REQUIREMENTS)

ADDITIONAL SUBMITTAL REQUIREMENTS:

The following additional submittals shall be required:

01300-1

As-build/Redline Drawings:  Copies of the shop and construction drawings shall be updated (Redlined) to include all changes or modifications made during construction and to reflect the actual conditions of construction.  Each updated drawing shall be marked “As-built” and be signed by the Contractor Representative and shall be suitable for Xerox copying or microfilming.

PROCEDURES FOR SUBMITTALS:

General Procedures:  Vendor data, whether prepared by the Contractor or Contractor’s subtier or Contractor, shall be submitted as instruments of the Contractor.  Therefore, prior to submittal, the Contractor shall ascertain that material and equipment covered by the submittal and the contents of the submittal itself, meet all the requirements of the Contract specifications, drawings, or other contract documents.

Each submittal shall contain identification for each separable and separate piece of material or equipment, and literature with respect to the information provided in the specification and on the Submittal Schedule (Reference Attachment 3--Submittal List).

Submittal Register:  Prepare and maintain a submittal register prior to commencement of construction, ordering or manufacturing of any major components.  Additional details concerning the use of the submittal register will be explained at the preconstruction conference on request.

Scheduling:  

a.	Coordinate scheduling, sequencing, preparing and processing of submittals with performance of the work so that work will not be delayed by submittal processing.  Allow time for the potential requirement to resubmit.  Contractor shall note that a prompt review is dependent on timely and complete submittals in strict accordance with these instructions.  The contract completion date will not be extended due to non-compliance with submittal requirements.

b.	Except as specified otherwise, allow a review period, beginning with receipt by the approving authority, that includes at least 14 working days for submittals for Contracting Officer approval.  The period of review for submittals with Contracting Officer approval begins when the Government receives the submittal from the Contractor.  The period of review for each resubmittal is the same as for the initial submittal.

Variations:  Variations from contract requirements require Government approval pursuant to Contact Clause entitles “Specifications and Drawings for Construction” and will be considered where advantageous to the Government.  When proposing a variation, submit a written request to the Contracting Officer, with documentation of the nature and features of the variation and why the variation is desirable and beneficial to the Government.  If lower cost is a benefit, also include an estimate of the cost saving.  Identify the proposed variation separately and include the documentation for the proposed variation along with the required submittal for the item.  When submitting a variation for approval, the Contractor warrants the following:

Variation is Compatible:  The contract has been reviewed to establish that the variation, if incorporated, will be compatible with other elements of the work.

Contractor is Responsible:  The Contractor shall take actions necessary due to the proposed variation.

Review Schedule Is Modified:  In addition to the normal submittal review period, a period of at least 10 working days will be allowed for consideration by the Government of submittals with variations.

Submittal Costs:  Submittals requiring Government approval will be reviewed at no cost to the Contractor.  

Contractor’s Responsibilities:

a.	Determine and verify field measurements, materials, field construction criteria; review each submittal; and check and coordinate each submittal with requirements of the work and contract documents.

b.	Transmit submittals to the Contracting Officer in orderly sequence, in accordance with the Submittal Register, and to prevent delays in the work, delays to the Government, or delays to separate Contractors.

c.	Advise the Contracting Officer of variations, as required by the paragraph entitled “Variations”.

d.	Correct and resubmit submittal as directed by the approving authority.  Direct specific attention, in writing or on resubmitted submittal, to revisions not requested by the approving authority on previous submissions.

e.	Furnish additional copies of submittals when requested by the Contracting Officer, to a limit of 20 copies per submittal.

f.	Complete work which must be accomplished as a basis of a submittal in time to allow the submittal to occur as scheduled.

Ensure no work has begun until submittals for that work have been returned as “approved,” or “approved as noted” or “approved except as noted; resubmission not required,” except to the extent that a portion of the work must be accomplished as a basis of the submittal.

Constraints:  

a.	Submittals listed or specified in this contract shall conform to the provisions of this section, unless explicitly stated otherwise

b.	Submittals shall be complete for each definable feature of work; components of the definable feature interrelated as a system shall be submitted at the same time

c.	When acceptability of a submittal is dependent on conditions, items, or materials included in separate subsequent submittals, the submittal will be returned without review

d.	Approval of a separate material, product, or component does not imply approval of assembly in which the item functions.

Government’s Responsibilities:  When the approving authority is the Contracting Officer or COR, the Government will:

a.	Note the date on which the submittal was received from the Contractor, on each submittal for which the Contracting Officer is the approving

b.	Review submittals for approval within the scheduling period specified and only for conformance with project design concepts and compliance with the contract documents

c.	Identify returned submittals with one of the actions defined on the appropriate Pantex form with comments

d.	Retain three copies of each submittal, except for “Samples,” wherein one copy will be retained.

Actions Possible:  Submittals will be returned with one of the following notations:

	a.  Submittals marked “approved” authorize the Contractor to proceed with the work covered

a.  Submittals marked “approved with comments” authorize the Contractor to proceed with the work as noted provided the Contractor takes no exception to the comments

b.  Submittals marked “disapproved” indicate the submittal is incomplete or does not comply with the design concept or the requirements of the contract documents and shall be resubmitted with appropriate changes.




FORMAT OF SUBMITTALS:


Transmittal and Disposition Form:

Transmittal Form:  Transmit each submittal, except sample installations and sample panels, to the office of the approving authority.  Transmit submittals with a transmittal form (designated Pantex form) prescribed by the Contracting Officer and standard for the project.  The transmittal form shall identify the Contractor, indicate the date of the submittal, and include information prescribed by the transmittal form and required in the paragraph entitled “Identifying Submittals.”  Process transmittal forms to record actions regarding sample panels and sample installations.

Identifying Submittals:  Identify submittals, except sample panel and sample installation, with the following information permanently adhered to or noted on each separate component of each submittal and noted on the transmittal form.  Mark each copy of each submittal identically, with the following:

a.	Project title and location

b.	Construction contract number

c.	The section number of the specification section by which the submittal is required

d.	When a resubmission, an alphabetic suffix on the submittal description to indicate the resubmissions

e.	The name, address, and telephone number of the Contractor, Contractor, Contractor and any other second tier contractor associated with the submittal

f.	Product identification and location in project.

Format for Product Data:

a.	Present product data submittals for each section as a complete, bound volume.  Include a table of contents listing page and catalog item numbers for product data

b.	Indicate, by prominent notation, each product which is being submitted; indicate the specification section number and paragraph number to which it pertains

c.	Supplement product data with material prepared for the project to satisfy submittal requirements for which product data does not exist.  Identify this material as developed specifically for the project.

Format for “Or Equal” Material or Equipment Submittals:  

All “or equal” materials, equipment or systems shall be identified and submitted for approval as required by the General Conditions.

An “or equal” submittal shall contain as a minimum all operating and physical parameters necessary to show that the material or equipment is equivalent to the specified material or equipment.  All parameters shall be specifically identified by the submitter in the proposal.  Exceptions or differences between the specified item and the “or equal” item shall also be identified.

If an “or equal” material, equipment or system is approved, the Contractor shall be responsible for supplying the information necessary to include the material, equipment or system in the technical documents.  In most cases this includes “red lining” a set of design drawings, and specifications to provide an “Approved for Construction” set of specifications and design drawings which incorporate the changes caused by the “or equal” item.  These “red line” drawings shall be submitted prior to use of the “or equal” item.  Any calculations or other back-up material necessary to show that changes are adequate shall be included with the “red line” drawings and specification.

Format for Shop Drawings:

a.	Shop drawings shall not be less than 11 x 17 inches nor more than 34 x 44 inches.  Details and information shall be clearly drawn, dimensioned (including tolerances), noted, cross referenced and shall be of such quality as to ensure legible B (11 x 17 in.) size photocopy reproductions from microfilm (by others).  Drafting and drawing standards shall be consistent with the practices established by ANSI or other acceptable standards and as specified herein.

Where applicable, views shall be oriented so that plant north faces to the left or up. 

Use of abbreviations shall be avoided where space permits spelling in full; if used, abbreviations shall be described in a legend on the drawing.  Unless otherwise specified, submittals shall consist of black-line printed copies.  Hard copies and an electronic copy shall be submitted where required by other specification sections.  Electronic copies of AutoCAD, Release 2000, generated drawings shall be provided on CD ROM or zip disks.  Sepia type prints are not acceptable other than as check prints.  One set of copies will be returned to the Contractor marked to show the required corrections or approval.

b.	All equipment or other devices shall be identified on the shop drawings by the tag number indicated on the design drawings.  The Contractor shall identify all equipment and devices with tags or labels in accordance with the requirements specified in the respective subdivision.

11 x 17-sized shop drawings as a part of the bound volume for the submittals required by the section.  Present larger drawings in sets.  All drawings shall be done on AutoCAD version 2000 or approved equal.

c.	Include on each drawing the drawing title, number, date, and revision numbers and dates, in addition to the information required in the paragraph entitled “Identifying Submittals.”

d.	Dimension drawings, except diagrams and schematic drawings; prepare drawings demonstrating interface with other trades to scale.  Identify materials and products for work shown.

e.	Title Block and Identification:  On each shop drawing, a 1-1/2 x 2-1/2 in. space shall be provided for the Contracting Officer’s review status stamp.  Each shop drawing shall include a title block showing:

Project name and location

Name and address of Contractor or Contractor as applicable

Date, scale of drawings, unique drawing identification number, and referenced design drawing number

Contractor’s review and approval stamp or signatures

Revision record including signatures and dates.

Format of Administrative Submittals:

a.	When the submittal includes a document which is to be used in the project or become a part of the project record, other than as a submittal, do not apply the Contractor’s approval stamp to the document, but to a separate sheet accompanying the document.

b.	Operation and Maintenance Manual Data:  Include for components as required in the various technical sections.

c.	Unless otherwise specified, submit administrative submittals which are 8-1/2 x 14 inches or smaller in size in the quantity required for product data.

d.	Unless otherwise specified, submit administrative submittals larger than 8-1/2 x 14 inches in size in the quantities required for shop drawings.


QUANTITY OF SUBMITTALS:

Number of Copies of Product Data:  

a.	Submit seven copies of submittals of project data requiring review and approval by the Contracting Officer.

Number of Copies of Shop Drawings:  

a.	For shop drawings presented on sheets 11 x 17-inches or larger, submit one reproducible and four prints of each shop drawing prepared for this project.

(1)	Transmit reproducible drawings rolled in mailing tubes

(2)	After review, the approving authority will retain the prints and return only the reproducible with notation resulting from the review

(3)	After approval, submit electronic copies of shop drawings on CD ROM/zip disks.

Number of Samples:  

a.	Submit two samples, or two sets of samples showing range of variation, of each required item.  One approved sample or set of samples will be retained by the approving authority and one will be returned to the Contractor.

b.	Submit one sample panel.  Include components listed in technical section or as directed.

c.	Submit one sample installation, where directed.

d.	Submit one sample of non-solid materials.



Number of Copies of Administrative Submittals:

a.	Submit a minimum of 5 copies of all administrative submittals including O&M and Training Manuals.


SCHEDULE OF SUBMITTAL DESCRIPTIONS:

DATA:  

Submittals which provide calculations, descriptions, or other documentation regarding the work.  Where specifically required by other sections, calculations shall be provided.  Engineering calculations and analyses shall be fully checked by a qualified individual other than the originator, and shall be signed and dated as checked.  All final submittals of calculations shall be bound and shall include the title and purpose of the calculation, a table of contents or index, complete list of references, design basis and complete list of assumption (if any), methodology, and sufficient information to allow independent verification of the calculation.

Calculations which are performed by computer or with computer assistance shall include a description of the hardware and software used, a description of the model employed if applicable, verification documentation for the computer program, and a copy of the computer input and output.  All revisions to submitted calculations, as a result of comments by the Contracting Officer or design changes by the Contractor, however minor, shall be resubmitted.

Product Data:  Where specifically required by other sections, product data shall be provided.  Product data shall include descriptive material, such as catalog data, diagrams, color charts, and other data published by the Contractor, as well as evidence of compliance with safety and performance standards.  To demonstrate conformance to the specified requirements; catalog numbers alone will not be acceptable.  The data shall include the name and address of the nearest service and maintenance organization that regularly stocks repair parts.

Product data submittals shall reference the applicable subdivision and drawings, and be complete for each item or unit of work.

Equipment Data:  Where specifically required by other sections, equipment data shall be provided.  As applicable and except as otherwise specified, equipment data shall include the Contractor’s name and address, the model number, and specific information on performance, operating curves and data, ratings capacities, characteristic efficiencies, catalog data, equipment dimensions, evidence of compliance with safety and performance standards, and other data required to fully describe the equipment.  Data shall be submitted in sets covering complete systems or functioning units.  The data shall also be identified with the tag number of the equipment or device for which the data applies.

Contractor’s Catalog Data:  Data composed of catalog cuts, brochures, circulars, specifications and product data, and printed information in sufficient detail and scope to verify compliance with requirements of the contract documents.  A type of product data.

Contractor’s Standard Color Charts:  Preprinted illustrations displaying choices of color and finish for a material or product.  A type of product data.

Material and Equipment Lists:  Where specifically required by other subdivisions, material and equipment lists shall be provided.  Material and equipment lists shall be complete for the work specified under the subdivision and shall include all materials, products, equipment, and fixtures, including consumables.  Lists shall include Contractor’s name and address, trade or brand name, local Contractor’s name and address, unit quantities and catalog numbers required to fully describe the item.

SHOP DRAWINGS:

Where specifically required by other sections, shop drawings shall be provided.  Each shop drawing submittal shall be complete and shall be accompanied by technical and performance data as necessary to fully illustrate the information in the shop drawings, or cross referenced to such data contained in previous submittals.  Shop drawings shall be of the specific types specified in the respective subdivisions.  If a specific type is not specified, drawing shall be the type most commonly required for the specific class of work subject to the Contracting Officer’s approval.  The most commonly required types of shop drawings and drawing content (as applicable) are described hereinafter.

Connection Diagrams:  Shall indicate the relationships and connections of devices and apparatus.  They shall show the general physical layout of all controls, the interconnection of one system, or portion of system, with another, and all internal tubing, wiring, and other devices.  For simple installations, connection diagrams and interconnection diagrams may be combined onto a common drawing.

Control Diagrams:  Shall show the physical and functional relationship of equipment.  Electrical diagrams shall show size, type, of the systems.  Pneumatic diagrams shall be furnished where gas systems are used.  For simple installations, control wiring diagrams may be combined onto a common drawing.

Drawings:  Shall be composite drawings showing the work of one trade with that of other trades in the same contract and the structural and architectural elements of the work.  Composite drawings shall be in sufficient detail to show overall dimensions of related items, clearances, and relative locations of work in allotted spaces.

Detail Drawings:  Shall consist of dimensioned fabrication and assembly drawings for all parts of the work in such detail to enable the Contractor to check conformity with the contractual requirements.

Elementary Diagrams:  Shall indicate, in straight-line form, without regard for physical relationship, all supporting systems and elements of equipment and associated apparatus.

Layout Drawings:  Shall be consolidated for all trades in the contract, and show to scale pertinent structural and fenestration features and other items, such as cabinets, required for installation and which could affect the available space.  Mechanical and electrical equipment and accessories shall be shown to scale in plan, elevation and section, in their installed positions.  Duct work, plumbing, and piping shall also be indicated.  Submittals describing the various mechanical and electrical equipment items, which are to be installed in areas represented by layout drawings, shall be assembled and submitted concurrently with and accompanied by the room layout drawings.

Fabrication, Erection, and Installation Drawings:  Shall indicate equipment arrangement and shall include dimensions, elevations, sections, and enlarged details showing proper methods of field fabrication, construction, and installation.

Foundation Drawings:  Shall include plan, elevation, sections, and enlarged details showing design, layout, construction, and installation of concrete foundation for wind turbine tower and related structures.

Interconnection Diagrams:  Shall be to scale and indicate interface between associated units of equipment and between equipment and systems.  Internal equipment connections shall be shown on the connection diagrams.  For simple installations, connection and interconnection diagrams may be combined onto a common drawing.

Outline Drawings:  Shall indicate overall physical features, dimensions, ratings, center of gravity, lifting points, service requirements, and weight of equipment.

Schematic Drawings:  Shall show the functional flow of systems and their interfaces with facilities and other systems.  Functional and physical interfaces shall be indicated.  Schematics need not be to scale.  Schematic may be structural, mechanical, electrical, instrumentation or any combination of these with respect to the equipment or systems to be installed.

Single-line Diagrams:  Shall indicate, by means of single lines and simplified symbols, the paths and component parts of systems.  Items shall be clearly labeled to indicate ratings and use in the system.

Wiring Diagrams:  Shall identify all terminals, terminal blocks, and wires with wire numbers and colors.  All wires within enclosures and all wiring connections to externally located equipment and devices shall be shown.  For simple installations, wiring diagrams and control diagrams may be combined onto a common drawing.

Isometric Drawings:  For piping systems, indicate three-dimensional piping layouts in the isometric format.  Piping shall be represented as a single-line and in-line components shall be represented with standard drafting symbols.

Installation, Application, and Erection Instructions:  Preprinted material describing installation of a product, system, or material, including special notices and Material Safety Data Sheets, if any, concerning impedances, hazards, and safety precautions.  A type of product data.  Installation, application, and erection instructions shall be provided where specifically required by other sections.  Installation, application, and erection instructions shall be clear, concise, and detailed, and shall utilize drawings and pictures to the extent necessary.  The instructions shall include procedures for delivery acceptance, unpacking, inspection, repacking, storage, handling, preparation of supporting work, assembly, and incorporation of the material/equipment into the work.  The instructions shall include sequences, precautions, and tolerances.

In general, the Contracting Officer’s Representative will inspect the work to the criteria and instructions prescribed in the Contractor’s installation, application and erection instructions.  The Contractor shall not deviate for the Contractor’s written instructions without prior written approval and direction from the Contractor; such approval and direction shall be submitted to the Contracting Officer as an attachment to the Contractor’s installation, application and erection instructions.

TEST REPORTS:

Inspection and Test Procedures:  Where specifically required by other sections, inspection and test procedures shall be provided.  Inspection and test procedures shall include, as applicable:  description of item or items involved, inspection or testing to be performed, a listing of testing agency and technical personnel to be used, description of equipment and facilities to be used, test prerequisites, test methods, test evaluation and acceptance criteria, safety precautions, sign-off requirements, methods for control and calibration of measuring and test equipment, proposed test record form, references to applicable portions of the contract documents, and detailed procedures, methods, and criteria for evaluation and acceptance.  Test procedures shall be prepared in accordance with the Special Conditions.

Inspection and Test Reports:  Equipment with tests required shall be tested, documented, and test reports prepared for submission.  Test reports must indicate the following:

· Requirements and test procedures

· Pass/fail status

· Problems

· Correction plan

· Test data sheets.

Where specifically required by other sections, inspection and test reports shall be provided within 10 working days of such inspection or test.  Inspection and test reports shall include, as applicable:  identification of material or item inspected, inspection data, functional test data, date(s) and place(s) of inspection/tests, names of agencies and technicians involved.  Reports should also supply references to procedures and methods used, references to applicable portions of the contract documents, names of persons evaluating test results, identification of work failing to meet inspection/test acceptance criteria, and detailed description of corrective action taken.

Certified Mill Test Reports:  Where specifically required by other sections, certified mill test reports (CMTRs) shall be provided.  The CMTRs shall be issued from the Contractor who actively produces the item(s) and/or material to which the CMTR applies or a certified test laboratory.  Each CMTR shall include the following:

Applicable codes and standards (such as ASTM or ASME) for the item(s) and/or material to which the CMTR applies

General description of the item(s) and/or material to which the CMTR applies

Heat or lot number of the item(s) and/or material to which the CMTR applies

Actual chemical composition and the physical characteristics of the item(s) and material to which the CMTR applies.  The physical characteristics noted shall include ultimate tensile strength, yield strength and elongation as a minimum.  Reporting of physical characteristics is not required in the case of weld filler material unless otherwise noted in the applicable specification subdivision

Signature and organizational title of the individual authorized to certify the accuracy of the data indicated on the CMTR for the item(S) and material shown.

Factory Test Reports:  A written report which includes the findings of a test required to be performed by the Contractor on an actual portion of the work or prototype prepared for this project before it is shipped to the job site.  The report must be signed by an authorized official of a testing laboratory and must state the test was performed in accordance with the test requirements; state the test results; and indicate whether the material, product, or system has passed or failed the test.

Field Test Reports:  A written report which includes the findings of a test made at the job site, in the vicinity of the job site, or on a sample taken from the job site, on a portion or the work, during or after installation.  The report must be signed by the Contractor’s authorized representative and must state the test was performed in accordance with the test requirements; state the test results; and indicate whether the material, product, or system has passed or failed the test.

ADMINISTRATIVE SUBMITTALS:

Records:  Documentation to ensure compliance with an administrative requirement or to establish an administrative mechanism.

Samples:  Where specifically required by other sections, samples shall be provided.  Samples shall be identical with final condition of materials or products proposed for the work.  Two full sets of optional samples shall be provided when required.  Information shall be provided with each sample to show generic description, source or product name and Contractor, limitations, and compliance with standards.  If requested by the Contractor, one sample set may be returned to be incorporated in the work.  If incorporated into the work such sample shall be labeled in an approved manner and the installed location recorded on “Redline” drawings.

Operation and Maintenance (O&M) Manuals:  Data intended to be incorporated in an Operations and Maintenance Manual.  A type of administrative submittal.  Where specifically required by other sections, operation and maintenance manuals shall be provided.

Contents:  O&M manuals for Contractor’s standard items shall, unless otherwise specified, be the standard publication issued for the product by the Contractor.

O&M manual for special engineering items or systems shall, as a minimum, contain the following information when applicable, unless the information is requested and submitted separately:

Cover sheet identifying the project, site, Contractor, Contractor and identification of the specific equipment or system described therein

Table of contents listing sections, paragraphs, subparagraphs, and the page numbers where each one starts

General introduction and overall equipment and system descriptions, including purpose, function, and simplified theory of operation

Safety considerations including load limits, voltages, capacities, speeds, temperatures, and pressures

Start-up sequence instructions, operating instructions, and instructions for both normal and emergency shutdown sequences

Recommended procedures and frequencies for preventive maintenance including inspection, tests, adjustment, lubrication, and cleaning

Required preventive maintenance and frequency to ensure warranties

Troubleshooting, checkout, repair, and replacement procedures.  List of test point locations for troubleshooting, and normal operating test values at each point provided

List of lubricants and other consumables for each item of equipment, and approximate quantities needed per year; where possible, types of consumables shall be consolidated, with equipment Contractor’s approval, to minimize the number of different consumables required

List of tools and equipment required for testing and maintenance

Complete equipment list, Contractor’s equipment specifications, and equipment and product data

Complete parts list for each item of equipment reflecting the Contractor’s name, address, and telephone number; part number, nomenclature and exploded views of each assembly.

Spare parts list and information described in paragraph entitled “Spare Parts Lists”

Mechanical, electrical, and instrumentation schematics and diagrams for each item of equipment and the integrated systems

Instrument/equipment calibration instructions, including calibration set points where applicable

“As-built” drawings and shop drawings

Warranties including the name, address, and telephone number of the firm providing the warranty service

O&M manuals shall be suitable for copying and microfilming.

Spare Parts Lists:  Where specifically required by other sections, spare parts lists shall be provided.  Spare parts lists shall include all spare parts and the current list price of each spare part.  The spare parts lists shall also identify those spare parts which each Contractor recommends for maintenance at the site.  Each Contractor or vendor shall indicate the name, address, and telephone number of its spare parts source closest to the Pantex facility, Amarillo, Texas.

The Contractor shall cross-reference all spare parts lists to the equipment tag numbers designated in the specifications or on the drawings.  If O&M manuals are specified for equipment, spare parts lists shall be submitted as part of the O&M manual.

Training Manuals:  Data to be used for the training of personnel in the operation and maintenance of all equipment.

Special Packaging, Handling, or Storage Procedures:  Where specifically required by other sections, special packaging, handling, rigging, shipping, storage, or preservation procedures shall be provided.  These procedures shall contain the following minimum requirements as applicable:

Measures taken to prevent damage during transit

Detailed description of container design

Overall dimensions and approximate weight of container and contents

Recommended method for off-loading

List of required special off-loading devices

Special instruction for proper packaging and preventative maintenance during storage at the site

Special instructions for marking

Safety code labels, if applicable.


PART 3—EXECUTION (Not Applicable)

Copies of the forms found in this Section can be acquired through the COR.
END OF SECTION 01030
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DIVISION I, SECTION 01080 - IDENTIFICATION SYSTEMS
[bookmark: _Toc187810090]
[bookmark: _PART_1._GENERAL_2]PART 1.	GENERAL
[bookmark: _Toc187810091]
1.1	SECTION INCLUDES

A. Marking of above ground piping and systems.

B. Directional flow arrows.

C. Labels.

D. Pipe content label.

E.	Pipe painting.
[bookmark: _Toc187810092]
1.2	REFERENCED SECTIONS

A. Section 09900 - Painting.

B. Section 10891 - Interior Signs.

C. Section 16000, 16120, 16123, 16450, 16462 - Electrical Work.
[bookmark: _Toc187810093]
1.3	REFERENCES

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

1. American National Standards Institute (ANSI) and American Society of Mechanical Engineers (ASME)

a. ANSI/ASME A13.1 - (1981, R1985) Scheme for the Identification of Piping Systems

2. Federal Standards (FED-STD)

a. FED-STD 595 - Colors
[bookmark: _Toc187810094]
1.4	SUBMITTALS

A. Contractor’s Catalog Data – Provide this catalog, 15 days after award.  This will include the building systems identification.

B. Instructions

1. Building Systems Identification:  Indicate special procedures and installation.

C. Schedules

1. Building Systems Identification:  Submit a schedule of all items to be labeled.  Items shall be grouped for each system or subsystem.  Schedule shall identify item name, location, function, Contractor name, letter size, viewing distance, and model number.  A drawing, schematic, or diagram shall be provided for each system with each item identified.  The schedule shall identify the required label data of each component.  

2. Valve Chart and Schedule:  Submit valve chart and schedule, including valve label number, location, function, and valve Contractor’s name and model number.

[bookmark: _Toc187810095]PART 2.	PRODUCTS
[bookmark: _Toc187810096]
2.1	CONTRACTORS.  The contractor shall submit a Contractor list and vendor data sheet for devices, labels and valve tags for COR approval 

[bookmark: _Toc187810097]2.2	DIRECTIONAL FLOW ARROWS

Arrows shall be black on color-coded snap-on semi-rigid plastic pipe markers similar to Seton’s Setmark Pipe Markers.  Where the use of such markers is not feasible the use of stenciling must be approved by the COR, and coordinated with the COR.  All piping and ductwork shall be labeled with the direction of flow.

[bookmark: _Toc187810098]2.3	LABELS

A. All labels shall have the following data fields and follow the attached Labeling Manual, MNL-00014.  This manual will be available upon request. 

1. Line 1 - 12 character alphanumeric field, system abbreviation.

2. Line 2 - 20 character alphanumeric field, building and room numbers.

3. Line 3 - 16 character alphanumeric field, equipment/component name abbreviation and number

4. Line 4 - Optional, alphanumeric field, engineering grid coordinates.

B. Labels shall use only approved names, abbreviations, acronyms and symbols approved by Pantex Site Office COR.

C. Plastic Labels:  Laminated three-layer plastic with engraved white letters on black background.

D. Metal Labels:  Metal labels shall be stainless steel or 19-gauge polished brass with stamped letters or material compatible with the labeled item.

E. Valve Lists:  Typewritten letter size list framed under Lucite in anodized aluminum frame.  Provide separate list for each service.  List valves in numerical order according to the numbers on the labels.  Indicate valve size, location, Contractor, type (such as gate, globe, or butterfly, etc.).  Include Temperature and Pressure, (T&P) valves.  Include an as-built one-line diagram of the system with all valves labeled.  This shall be included with the list in the frame.  Valve lists will be located in each penthouse, equipment room or as directed by the Pantex Site Office COR.
[bookmark: _Toc187810099]
2.4	PIPE CONTENT LABEL

A. Label:  For stainless steel piping, attach identification tags of appropriate size.  For hazardous material (explosive gas, acids, contaminated fluid, etc.) use standard industry hazard identification or symbol.  Acceptable labels shall consist of the following:
1. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings  

2. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe covering; minimum information indicating flow direction arrow and identification of fluid being conveyed.

3. Color-coded snap-on semi-rigid plastic pipe markers equal to Seton’s Setmark Pipe Markers.

4. Where the use of such markers is not feasible the use of stenciling may be approved by the COR.

B. Size:  Conform to the following table:

Piping Lettering & Background Sizes

	Outside Diameter of Pipe or Covering (Inches)
	Length of Background Field (Inches)
	Size of Letters (Inches)

	3/4 to 1-1/4
	8
	1/2

	1-1/2 to 2
	8
	3/4

	2-1/2 to 6
	12
	1-1/4

	8 to 10
	24
	2-1/2

	Over 10
	32
	3-1/2



C. Color:  Conform to ANSI/ASME A13.1 and Table 1 as follows:




PANTEX PLANT PIPING COLOR CODE

	MATERIAL
	COLOR
	NAME

	Domestic Cold Water
	Green, #14090
	Domestic CW

	Domestic Hot Water
	Yellow, #13655
	Domestic HW

	Domestic Recirculating Hot Water
	Yellow, #13655
	Recirc. Dom. HW

	Heating-Hot Water
	Yellow, #13655
	Heating-Hot W.

	Chilled Water
	Green, #14090
	Chill W.

	Fire Protection Water
	Red, #11105
	None Reqd.

	All Fire Prot’n. Chemical
	Red, #11105
	Name of Chemical

	Laboratory Air
	Black
	Util. Air

	Control Air
	Black
	Control Air

	Vacuum
	White
	HE Contaminated**

	All Combustible Gases
	Yellow, #13655
	Name of Gas*

	All Toxic Gases
	Yellow, #13655
	Name of Gas*

	Nitrogen Gas (Less than 150 psig)
	Green, #14260
	Nitrogen

	All Inert, Nontoxic (Safe) Gases
	Green, #14260
	Name of Gas*

	All Gases at Press. (More than 150 psig)
	Yellow, #13655
	Name of Gas H.P.*

	Cryogenic Liquid
	Yellow, #13655
	Liquid (Name of Gas)*

	Deionized Water
	Green, #14090
	DI Water



NOTES:

*For the purpose of this standard pressures above 150 psig will be considered high pressure.  All liquid or gas systems with pressures exceeding 150 psig will be color coded focal yellow and marked (H.P.).  This will supersede any other criteria stated or implied in this standard.
**Mark “HE CONTAMINATED” in red lettering.
Name shall include supply or return as appropriate.

Color numbers on this page are defined in FED-STD No. 595 and conform to color chips listed therein.

D. Letter Colors:  Conform to the following:

Predominate Background Color		Letter Color
Red		White
Yellow		Black
Green		Black
Bright Blue		White

E. All piping shall be labeled.  All piping installed by the Contractor shall be labeled in accordance with ANSI/ASME A13.1 and Sections 2.4 of this section.
[bookmark: _Toc187810100]
2.5	DUCTWORK LABELING

A. All exhaust ductwork shall be labeled “Caution - Potentially Hazardous”.  This labeling shall appear a minimum of every 20 feet on-center and on both sides of penetrations.  Letters shall be a minimum of 3 inches high.  Ductwork shall be labeled on the underside where it is over 10 feet from the floor and on all sides where it is less than 10 feet from the floor.
[bookmark: _Toc187810101]
PART 3.	EXECUTION
[bookmark: _Toc187810102]
3.1	MARKING OF SYSTEMS

Mark above ground piping in accordance with A-Pantex Labeling Manual MNL-00014 and these specifications, except marking of Fire Safety Systems shall conform to OSHA standards. This section is not a complete listing of the required labels and the Contractor must provide a complete listing per the specifications.
[bookmark: _Toc187810103]
3.2	PREPARATION

Degrease and clean surfaces to receive adhesive for identification materials.
[bookmark: _Toc187810104]
3.3	INSTALLATION

A. Labels
1. Labels are located in the normal line of vision and placed on or as near as practicable to the equipment.

2. Position labels horizontally, labels shall be readable without manipulation by personnel.

3. Labels shall not obscure or interfere with operation of any components and shall not obscure Contractor’s labels.  Labels shall not bind tightly to valves.

4. Identification numbers shall be assigned based on a logical sequence of flow or pattern.  Numbering system shall be approved by the Pantex Site Office prior to fabrication or installation.

5. Install plastic labels with corrosive-resistant mechanical fasteners or chains, or adhesive.  Apply with sufficient adhesive to ensure permanent adhesive and seal with clear lacquer.

6. Provide metal type in areas where plastic labels will be damaged by heat.

7. Position labels so they are readily visible and, where feasible, oriented in a horizontal position.  Make labels readable without manipulation.  Label large equipment, e.g., boilers, chillers, and tanks in multiple locations.

8. Provide labels for the following items (including on skid-mounted equipment):

a. Valves and dampers.

b. Instruments and gages.

c. All equipment. (scheduled or specified)

d. Piping and ventilation ductwork.

e. Electrical panels, breakers, switches, and instrument panel doors. (Coordinate with Section 16000)

f. Fuse blocks, relays, terminal boards, and other components inside electrical panels. (Coordinate with Section 16000

g. Electronic/system devices. (Coordinate with Section 16000

h. Valve and Damper Labeling:  Attach valve and damper labels so they will not be easily lost and misplaced.  Where possible, thread stainless steel wire through the valve yoke and label plate.  Care shall be taken not to damage the valve stem.  Do not thread label plates and connecting wire through valve handwheels or damper linkages.

i. Instrument and Gage Labeling
(1) Provide labels that do not interfere with an operator’s ability to read the instrument or gage.
(2) For instruments located in environmental boxes, provide label on the outside that will identify those instruments located inside, and label instruments individually inside the box.
(3) Include unit of measurement (e.g., psig for pressure instruments) on the instrument or gage label.

j. Equipment Labeling:  Attach labels on equipment to a structural member of the equipment not normally removed during routine maintenance and in a consistent location for similar equipment.  Label large equipment in multiple locations in areas where plant personnel are expected to perform work.

k. Piping and ventilation ductwork:  Identify with flow directional arrows and identification tag.  Ventilation Ductwork shall be labeled at 30-foot intervals and on each side of walls.  Labeling shall be visible from the floor.  Labeling shall indicate the flow of air via arrows.  Labels shall indicate if air is supply or return air.

l. Fire Safety Systems:  Provide signage in accordance with National Code Requirements.

m. OSHA Warning Signs:  The Contractor shall install required warning, danger, and caution signs, labels, tags, etc., as required by 29 CFR 1910.145.

B. Valve List:  Locate framed lists and one-lines where indicated by the Pantex Site Office COR.

C. As-Built Drawings:  Indicate valve labeling on as-built drawings.

D. Pipe Content Label

1. Place on each pipe at 30-foot intervals and on each side of walls, ceilings, or floors through which the pipe passes within 2 feet of either side of the penetration.

2. Place adjacent to valves and branch fittings.

3. Locate markers on exposed piping so as to be clearly visible to a person standing on the floor.  Locate markers on concealed piping, such as that in shafts and over suspended ceilings so as to be clearly visible within the concealed area.

4. Install plastic tape markers with the adhesive and secure on each end with pressure-sensitive tape wrapped completely around the pipe and overlapping at least 1 inch.

5. Install plastic tape pipe markers in accordance with Contractor’s instructions.

E. Pipe Painting:  Color-code painting of piping is not required.  Painting of pipe and pipe insulation is specified in Section 09900.

Copies of the forms found in this Section can be acquired through the COR.


END OF SECTION 01080






Index No:	   DIV- 01080
Page No.:	             8 of 8
Issue No.:               008

Master Specifications – Division 1					 
DOE Pantex Wind Farm –   Specification		 

DIVISION I, SECTION 01200- CONSTRUCTION

Table of Contents
PART 1.  GENERAL	2
1.1	PROJECT DURATION	2
1.2	SITE AVAILABILITY AND WORKING HOURS	2
1.3	WORK RELEASE	2
1.4	CONSTRUCTION MANGEMENT PLAN	4
1.5	COORDINATION MEETING	4
1.6	PUNCHLISTING	5
1.7	CONTRACTOR DAILY CONSTRUCTION LOGS	5
1.8	CONSTRUCTION UTILITIES AND FACILITIES	7
1.9	CONCRETE BATCH PLANT	7
1.10	COORDINATION	7
1.11	SURVEY	8
1.12	CONSTRUCTION MEETINGS	8




DIVISION I, SECTION 01200- CONSTRUCTION
[bookmark: _PART_1._][bookmark: _Toc206329118]
PART 1.  GENERAL

1.1 [bookmark: _Toc206329119]PROJECT DURATION

The duration of this project shall be specified in Request for Proposal (RFP)..  

1.2 [bookmark: _Toc206329120]SITE AVAILABILITY AND WORKING HOURS

A.	The Contractor shall have access Monday-Friday and weekends as approved to the construction sites located in the Property Protection Area (PPA).

B.	The Contractor shall have access to the construction site located in the Limited Area (LA) Monday through Friday (and weekends as approved) during normal work hours.

C.	Normal working hours shall be between the hours of 7:30 a.m. and 4:00 p.m CST.

D.	Some work may be required during the swing shift.  Swing shift hours are between 3:30 p.m. to 12:00 a.m CST. 

E.	The Contractor shall recognize all weekends (Saturday and Sunday) and holidays observed by Pantex as off-normal workdays.

F.	If necessary, the Contractor may request access to the work location on off-normal workdays, during normal work hours.  A request must be submitted in writing to the COR. 

1.3 [bookmark: _Toc206329121]WORK RELEASE

Contractor shall not mobilize to, or commence any construction operations, until receiving the appropriate Work Release from the Pantex Site Office COR.   The COR will issue a Limited Work Release that establishes the boundaries of the area assigned for construction work, any conditions for work within those boundaries, and the expiration date. The Limited Work Release will also identify and locate any nearby utilities or energized lines that cannot be de-energized during construction. The Contractor shall comply with the boundaries and conditions established by the Limited Work Release.


1.4 [bookmark: _Toc206329122]CONSTRUCTION MANAGEMENT PLAN

A.	The Contractor shall develop a Construction Management Plan (CMP). The CMP shall include the following: 

1.	Temporary construction plan, including construction equipment schedule, proposed location for any temporary trailers, fencing, lay down yards, new access roads or points, and a temporary utility plan.

2.       Material Storage and Protection Plan. 

3.  The names and telephone numbers for the Contractor’s points of contact including emergency and after-hour contacts. 

4. Construction Configuration Control, including procedures for marking and tracking as-built information.

5. A Three-Phased Control process for all definable features of work, to include Preparatory, Initial, and Follow-up phases.

a. Definable Feature of Work – A definable feature of work is a task, which is separate and distinct from other tasks, has separate control requirements, and may be identified by different trades or disciplines, or it may be work by the same trade in a different environment.  Although each section of the specifications may generally be considered as a definable feature of work, there is frequently more than one definable feature under a particular section.

b. Preparatory Phase – This phase shall be performed prior to beginning work on each definable feature of work.  Pantex shall be notified at least 24 hours in advance of beginning of the preparatory phase.  A meeting shall be conducted and attended by the superintendent and the foreman responsible for the definable feature.  The results of the preparatory phase actions shall be documented by separate minutes prepared by the Contractor.  This phase shall include:

(1) A review of each paragraph of applicable specifications.

(2) A review of the contract specifications and drawings.

(3) Review of provisions that have been made to provide required control     inspection and testing.

(4) Examination of the work area to assure that all required preliminary work has been completed and is in compliance with the contract.

(5) A physical examination of required materials, equipment, and sample work to assure that they are on hand, tested, conform to approve shop drawings or submitted data, and are properly stored.

(6) A review of the appropriate activity hazard analysis to assure safety requirements are met.
	
(7) Discussion of procedures for controlling quality of the work including repetitive deficiencies.  Document construction tolerances and workmanship standards for that feature of work.

c. Initial Phase – This phase shall be accomplished at the beginning of a definable feature of work.  The following shall be accomplished:

(1) A check of work to assure that it is in full compliance with contract requirements.  Review minutes of the preparatory meeting.

(2) Verify adequacy of controls to ensure full contract compliance.  Verify required control inspection and testing.

(3) Establish level of workmanship and verify that it meets minimum acceptable workmanship standards.  Compare with required sample panels as appropriate.

(4) Check safety plans and permits to include compliance with and upgrading of the safety plan and activity hazard analysis.  
	
(5) The COR shall be notified at least 24 hours in advance of beginning the initial phase.  Separate minutes of this phase shall be prepared by the Contractor.  The location of initial phase work shall be indicated for future reference and comparison with follow-up phases.

d. Follow-Up Phase - Daily checks shall be performed to assure control activities, including control testing, are providing continued compliance with contract requirements, until completion of the particular feature of work.  The checks shall be included in the Contractor’s documentation.  Final follow-up checks shall be conducted and all deficiencies corrected prior to the start of additional features of work which may be affected by the deficient work.  

1.5 [bookmark: _Toc206329123]COORDINATION MEETING 

Before the construction of any permanent installation, it will be the Contractor’s responsibility to hold a coordination meeting with the COR and Pantex Plant M&O Representative.  The purpose of the meeting is to discuss the Contractor’s list of the project’s definable features and the processes the Contractor will use to ensure the required levels of quality are met and documented. This meeting discussion will include the forms for recording inspections, control activities, inspection and hold points, and testing. The list of definable features will be agreed upon during the coordination meeting.  Minutes of the meeting shall be prepared by the Contractor and approved by both the Contractor and   

1.6 [bookmark: _Toc206329124]PUNCHLISTING  

At approximately 70% completion of the work, the Contractor shall conduct an inspection of the work.  A punchlist of items that do not conform to the approved drawings and specifications shall be prepared. The punchlist shall include the forecast completion date. The Contractor shall make a second inspection to ascertain that all punchlist items have been completed.  Once this is accomplished, the Contractor shall notify the COR that the facility is ready for inspection.

1.7 [bookmark: _Toc206329125]CONTRACTOR DAILY CONSTRUCTION LOGS
A.	The Contractor shall complete a daily log of work activities, using the Pantex form PX-4785.
B.	The Contractor shall provide to the Pantex COR a copy of each daily work log by close of business the following day.  The Contractor, within two workdays, shall correct errors, conflicts and misinterpretations as indicated by the Pantex COR.
1.8 [bookmark: _Toc206329126]CONSTRUCTION UTILITIES AND FACILITIES
A.	The Contractor will provide a temporary facilities plan including proposed layout of temporary office space, fencing and proposed utility tie-in methods; for the COR approval prior to mobilization.
B.	Utilities
1.	Communication

Three (3) Telephone lines for local service will be available in the Zone 10 laydown area. The cost of toll calls is the responsibility of the Contractor.  

2.	Power 

a. The Contractor shall furnish, install, and maintain all taps, lines and extensions to existing distribution systems.

b. The COR and Pantex Plant M&O Representative shall approve the location and the method of installation prior to work being performed.

c. Utility installations will use protective devices acceptable to Pantex.

d. No electrical power will be furnished as a part of this PWS.

3.	Construction Water

a. Construction water may be obtained at a fire hydrant within 1 mile of the project location. The Pantex COR must approve the specific hydrant and its use. 

b. The Contractor is responsible for transporting water from the hydrant.

c. The Contractor is responsible for supplying and using proper wrench to operate the hydrant.

d. The Contractor is responsible to provide and use a fire hydrant hose bib equipped with an approved reduced pressure zone backflow prevention assembly (RPBA) with proof of current inspection by a Texas Commission of Environmental Quality (TCEQ) licensed RPBA inspector, and gate valve, or maintain an air gap between the domestic water system and the unit being filled.	

4. 	Drinking Water

Contractor is responsible for supplying drinking water, no potable water is provided for this SOW.

5. 	Sanitary Waste

Contractor is responsible for requesting approval for connection to any sanitary sewer or installation of septic systems.

6. 	Portable Toilets

Contractor is responsible for providing and maintaining portable toilets at the work location.

C.	Laydown and field office space

1. The Contractor shall assure that material is neatly stored, no protruding hazards are present, and that stored material does not obstruct access into the area or any buildings within the area.  Loose material shall be secured to prevent the material from spreading in the event of high winds.

2. The Contractor shall be responsible for mowing the lay down area.

3. The Contractor shall remove all equipment and material including office trailers and storage buildings from the lay down area once the project is complete or upon the request of Pantex Plant.  

4. The Contractor shall establish signage at the laydown yard, including company name and the names of any lower-tier Contractors.   The Contractor shall mount a durable sign on the fence near the main gate of the lay down yard. The company name shall be in letters at least 3 1/2 inches high.

5. A field office may be established by the Contractor at the construction site.

6. Stairways shall be provided for job site offices and storage trailers.  Stairways shall meet the requirements specified in 29 CFR 1926 Subpart X.  Stairways shall not have loose or broken boards, protruding nails, or damaged handrails.

7. Office trailers shall be anchored to prevent toppling during high winds.

8. Electrical services in office trailers and storage trailers shall conform to the requirements identified in 29 CFR 1910.305 (See Section 1.8.B.2 above).  

D.	Temporary fencing

1. Layout of temporary fencing shall be identified on the Contractor provided temporary facilities plan (item 4 in CMP).

2. Temporary fencing established at a construction jobsite shall be stable and durable. Fencing and gates shall be grounded.   

3. No vehicles are allowed within 10 feet of a temporary construction fence.

4. Building materials must not be placed or stacked within 10 feet of the temporary fence.

5. The Contractor shall be responsible for repairing and maintaining fences.

6. Temporary fences shall remain the property of the Contractor and shall be removed no later than the conclusion of the project.

1.9 [bookmark: _Toc206329127]CONCRETE BATCH PLANT  

The Contractor may purchase concrete from the independently owned Batch Plant located at Pantex Plant.

The Contractor shall: 

1. Confirm the concrete Contractor is in conformance with ASTM 94/C 94M Requirements.

2. Assure concrete trucks and chutes at the job site or another designated area in accordance with their approved Waste Management and Storm Water Pollution Prevention Plans. 

3. The Contractor shall test and record the pH of the wash water if additives are placed in the concrete.

4. If grout is used to prime a pump truck, the grout shall be poured on an impregnable liner, allowed to dry, and then disposed of as a Class III Waste.

1.10 [bookmark: _Toc206329128]COORDINATION

A. The Contractor shall coordinate with the Site Office COR and Pantex Plant M&O Representative.

B. By the close of business on Wednesday, the Contractor shall request access from the Pantex COR, who will coordinate with other Pantex organizations for the following week’s work locations.  For additional access to an area, building, or facility, request no later than 2:00 pm the day before required.

C. Deliveries to Pantex Plant
1. If materials or supplies are being delivered to the Contractor by a third party, the Contractor shall ensure the third party has the delivery invoice including the Contractor’s name and the location of construction or storage area.

2. The Contractor shall notify the Pantex COR, who will assist with logistics, of planned deliveries by submitting a PX-2707A, Access Request for Contractors, by 2:00 pm the day before receipt. 

3. The Contractor is responsible for offloading and accepting Contractor deliveries.

4. Pantex Form PX-4837, Transfer of Material or Equipment, will be used to document the exchange of equipment and material between Pantex and the Contractor.  The form must reflect the names of the Pantex COR and Contractor’s Representatives issuing and receiving the equipment or material, the date of exchange and acknowledgment the equipment or material has been received in satisfactory condition.

1.11 [bookmark: _Toc206329129]SURVEY
	A.	Surveying shall be performed by a professional land surveyor registered in the State of Texas. 
	B.	The Contractor shall maintain a complete and accurate log of all control and survey work.
	C.	On completion of foundation walls and major site improvements, prepare a certified survey showing all dimensions, locations, angles and elevations of construction. 
1.12 [bookmark: _Toc206329130]CONSTRUCTION MEETINGS 
	A.	The Contractor shall attend a Pre-Construction Meeting prior to the start of work.  
	B.	The Contractor shall attend periodic progress meetings, as requested by Pantex Site Office COR or the Pantex COR.  
Copies of the forms found in this Section can be acquired through the COR.
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DIVISION I, SECTION 01310 ‑ CONSTRUCTION SCHEDULE

[bookmark: P1371_242772][bookmark: _PART_1._GENERAL_3][bookmark: _Toc294193728]PART 1.	GENERAL
1.1 [bookmark: _Toc294193729]COMMENCEMENT, PROGRESS AND COMPLETION OF THE WORK
A. Contractor shall complete the Work under Contract, meet the Contract Milestone dates, and all punch list items completed before final payment will be endorsed by the Pantex Site Office Contracting Officer Representative (COR).
B. Contractor shall give the Pantex Site Office COR full information as to its plans for performing each part of the Work. If at any time, Contractor's actual progress is inadequate to meet the requirements of this Contract, the COR may notify Contractor to take such steps as may be necessary to improve its progress. Neither such notice nor the COR’s failure to issue such notice shall relieve Contractor of its obligation to achieve the quality of work and rate of progress required by this Contract.
1.2 [bookmark: _Toc294193730]REQUIREMENTS
A.	The Contractor shall develop a plan and schedule (P&S) for performing all work associated with this contract.
		1.	The P&S shall be presented in Primavera (P6) scheduling software.

		2.	P&S shall include:
	a.	A Gantt chart showing the total design and construction time and the relationships between the individual activities. The activities shall be logically linked using the critical path method. 
	b.	Individual bars shall be used to represent each activity such as mobilization, submittals, materials and equipment procurement and demobilization.
	(1)	Each activity shall identify the start date, finish date and duration in work days.  
(2)	As a minimum, each item in the cost breakdown shall be represented as an individual bar on the Gantt chart.
	(3)	Failure to include an element of work on the P&S shall not excuse the Contractor from completing all work required by this contract.
	c.	A cost breakdown showing the cost of the two major features of work: design and construction. 
	d.	An anticipated cash flow analysis in the form of a time-money curve with monthly and cumulative cash disbursements plotted for the duration of the project.
	e.	Original Duration – Contractor submissions will be required to follow the direction of the Pantex Site Office COR regarding reasonable activity durations.  Reasonable durations are those that allow the progress to be accurately determined between progress payment periods.  In no instance shall work activity durations exceed 20 working days in length.  Work activities shall represent definable work features.  The Contractor shall identify the method for taking performance in the P&S for each activity.
	3.	The following milestones and activities are of particular interest to the Pantex Site Office COR and shall be reflected in the P&S.
a.	Obtain permits, badges, etc.
	b.	Construction Phase Notice to Proceed Issued.
c.	Preparatory Meetings for each major feature of work.
d.	Delivery of equipment and materials.
e.	Utility outages.
f.	Test, balance, and adjustment of systems and equipment.
g.	Project Acceptance.
h.	Clean sites and buildings.
i.	Reports and As-Builts
j.	Project Closeout.
k.	Demobilize.
B.	The Contractor shall, within fourteen (14) calendar days following Notice of Award, submit to the Pantex Site Office COR for its written approval a complete, electronic copy of a draft P&S. The submittal shall consist of two (2) paper copies and two (2) electronic copies on CD.
1.	The COR will notify the Contractor of any required action, opinions, objections and comments within 14 calendar days after receiving the draft P&S, and will work with the Contractor to resolve any concerns prior to the Pantex Site Office COR issuing the Notice to Proceed.
2.	The Contractor shall resubmit two (2) paper copies and two (2) electronic copies of the revised P&S within 5 calendar days after receiving comments from the Pantex Technical Monitor.

3.	The revised P&S will be reviewed by the Pantex Site Office COR, and the Pantex Technical Monitor, and approved provided the revisions are acceptable.  Otherwise, the Contractor will receive additional comments for resolution.

4.	The Notice to Proceed will not be issued to the Contractor until the P&S has been approved by the Pantex Site Office COR.
C.	The P&S shall consider lead times, construction and access constraints and the coordination of construction with Pantex operations.
D.	Construction schedules must allow work to be performed in a safe manner.
1.	The Contractor cannot reduce safety or worker protection in order to shorten construction schedules, recover lost time, or accelerate the work. 

2.	Schedule performance will never take precedence over safety.
E.	The approved P&S will become part of the construction contract. 
F.	The Contractor shall use the P&S to coordinate and monitor the work (including the activities of Contractors, equipment, vendors, and Contractor).
G.	The use of activity restraint dates and lags on relationships is prohibited unless specified or approved by the Pantex Site Office COR.
H.	The Contractor shall include separate resource loaded activities for Material and Labor.  Material is progressed based on verification of received materials.  Labor is progressed based on completion of physical work.
I.	The Contractor’s initial P&S submittal will contain no progress and represent the planned work for the duration of the project. Once approved, this schedule will become the Contractor’s baseline against which all future variance analysis will be performed.
1.3 [bookmark: _Toc294193731]PLAN AND SCHEDULE UPDATES & REPORTS
A.	The Contractor shall update the P&S each month to input:
1.	Actual Start Dates.

2.	Actual Finish Dates.

3.	Percent Complete for each activity.

4.	Remaining durations for activities.
a.	The remaining duration shall be the actual time in workdays to complete the activity.
b.	Remaining duration shall not be automatically computed based on the percent complete of the activity.
B.	The Contractor shall provide P&S reports monthly as specified in the Paragraph 1.6 below:
1.	Each report shall contain the following activity information:
	
a. Activity number

b. Activity description

c. Original duration

d. Remaining duration

e. Early and late start dates

f. Early and late finish dates
	
g. Total float

h. Budgeted cost

i. Budgeted Cost of Work Scheduled (BCWS)

j. Budgeted Cost of Work Performed (BCWP)

k. Actual Cost of Work Performed (ACWP)

l. Method for taking activity performance

2.	Each report or schedule update shall have a unique file name.

C. Two (2) copies of each update of the P&S shall be submitted on CD to the Pantex Site Office COR.
1.4 [bookmark: _Toc294193732]PLAN AND SCHEDULE REVISIONS
A.	The Contractor shall revise the P&S when necessary to reflect:
1.	Changes in the planned sequence of work.

2.	Approved change orders.

3.	Approved time extensions.
B.	Any request to revise the P&S shall be submitted via a proposed change request, in writing, to the Pantex Site Office COR.  Each request shall include:
1.	Proposed P&S revisions.
2.	A written narrative describing the reasons for the request.
3.	A sketch or fragmentary network showing proposed changes to the P&S.
4.	A description of changes to the estimated cost of the project.
5.	A description of the relationship between the proposed change and other activities in the P&S.
6.	P&S revisions will only address the portion of the schedule concerning To-Go work (i.e. work after the Data Date).
C.	After the Pantex Site Office COR approves the proposed change request, the Contractor shall submit revisions to the network logic and duration estimates for all affected activities, whereby changes to the contract will be incorporated, if necessary.
1.	Time extensions associated with approved Contract modifications will be limited to the amount of time the project or critical phase of construction is actually delayed.
2.	The Contractor shall submit network logic and duration estimate revisions to the Pantex Technical Monitor within fifteen (15) workdays after the date of the approved change request.
3.	The changes in logic or durations approved by the Pantex Site Office COR will be used to analyze the impact of the change. This impact shall be included in the change order.
D.	Revisions to the P&S shall not become effective until approved by the Pantex Site Office COR.
1.5 [bookmark: _Toc294193733]TIME EXTENSION FOR UNUSUALLY SEVERE WEATHER
A. An adverse weather day is defined as a regularly scheduled work day where weather conditions prevent work for 50 percent or more of the Contractor’s work day and delay work critical to the timely completion of the project (i.e. on the Critical Path).
B. The anticipated number of adverse weather days (in calendar days per month) is shown in the following table (67 total calendar days @ 8 work hours/day = 536 work hours):
	Month
	Days
	Month
	Days
	Month
	Days
	Month
	Days

	January
	7
	April
	5
	July
	5
	October
	5

	February
	6
	May 
	5
	August
	4
	November
	5

	March
	6
	June
	6
	September
	4
	December
	9


D.	Time extensions for unusually severe weather will be determined using the following procedure:
1.	Upon acknowledgment of the Notice to Proceed, the COR will record the number of adverse weather days experienced each month beginning with the first and ending with the last scheduled work day in that month.
2.	If the number of adverse weather days experienced in a given month is less than or equal to the anticipated number of adverse weather days for that month, no time extension will be granted.
3.	If the number of adverse weather days experienced in a given month is greater than the anticipated number of adverse weather days for that month, a time extension will be granted if requested by the Contractor using the process outlined in Section 1.4 above.
4.	If the Contractor requests, and permission is granted, to work on off-normal workdays, time extensions for unusually severe weather will not be granted if adverse weather occurs on these days.
Copies of the forms found in this Section can be acquired through the COR.


END OF SECTION 01310
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SECTION 01400 ‑ QUALITY ASSURANCE  REQUIREMENTS
[bookmark: _PART_1.__1][bookmark: _Toc313955516]PART 1.  GENERAL

1.1 [bookmark: _Toc313955517]MATERIALS AND EQUIPMENT 

All materials shall be inspected by the Contractor and verified to be free of known classes of Suspect/Counterfeit Items (S/CI) as defined by the DOE and described on their web site for this purpose…. http://hss.energy.gov/CSA/CSP/sci/poc.html.  

1.2 [bookmark: _Toc313955518]INSPECTION POINTS

Inspection Points occur at significant junctures during the project but are different from Hold Points in that the Contractor may proceed without approval from the COR, provided the Contractor notifies the COR and Pantex Project Contractor Technical Representative (COR) 48 hours in advance of the Inspection Point. Inspection points are identified in the following table:

	Inspection Points 

	Pantex Wind Farm Technical Specs 
	Description 

	
	

	Section 2200, Division 2, Earthwork
	Compaction

	Section 3300, Division 3, Concrete
	Slump Test

	Section 3300, Division 3, Concrete
	Temperature Test

	Section 3300, Division 3, Concrete
	Air Content Test

	Section 3300, Division 3, Concrete
	Reinforcement

	Section 3300, Division 3, Concrete
	Formwork

	Section 05100, Division 5, Structural Steel and Miscellaneous Metals
	Shop Welding

	Section 13710, Division 13, Wind Generator System
	Wind Turbine Installation Contractor Experience Certification

	Section 1371, Division 13, Wind Generator System 0
	Final Acceptance Testing Results

	Section 16000, Division 16, Product Requirements
	Contractor Supplied Testing

	Section 16120; Division 16, Cable, Wire and Connectors and Miscellaneous Devices
	Contractor Supplied Testing, a. Meggering, b. Electrical Continuity, c. Hi-Pot testing of 15kV and 35kV Conductors

	Section 16123, Division 16, Fiber Optic Cable Installation
	Contractor Supplied Testing, Signal Path Testing

	Section 16450, Division 16, Grounding
	Contractor Supplied Testing,

	Section 16462, Division 16, Transformer, liquid filled, pad mounted, power
	Manufacture Testing

	Section 16462, Division 16, Transformer, liquid filled, pad mounted, power
	Contractor Field Testing

	Section 16462, Division 16, Transformer, liquid filled, pad mounted, power
	Oil Samples

	Construction Safety
	Trench safety system inspection

	Construction Safety
	Subgrade inspection

	Construction Safety
	Excavation inspection

	Construction Safety
	Backfill inspection

	Factory Testing
	Electrical Transformer Impedance Verification by Pantex with Contractor

	On site electrical inspections and testing
	All NETA Standards for Inspections and testing of electrical installations and equipment.

	On site electrical inspections and testing
	Electrical Code Inspections review of installation at South Main Substation (SMS).

	On site electrical inspections and testing
	SMS Electrical equipment installation, inspection, before any wire termination.

	On site electrical inspections and testing
	SMS Electrical Wire terminations, grounding, and control wire installations.

	On site electrical inspections and testing
	SMS Electrical lightning equipment installation inspection.

	On site electrical inspections and testing
	Plant overhead inspection of new distribution with plant code inspectors and electrical distribution system owner.

	On site electrical inspections and testing
	SMS testing of new equipment, i.e. Hi-Pot testing of Cable.


[bookmark: _Toc313955519]
1.3	HOLD POINTS
A.	Hold Points occur at significant junctures during the project to provide COR to witness, review, or conduct additional inspections or tests for hold point activities.  Hold points do not relieve the Contractor from its obligation to meet requirements, including acceptance testing and/or inspections cited in project specifications.  The Contractor shall notify the COR 48 hours prior to reaching a hold point.  Delays, damages or time extensions will not be allowed if the Contractor fails to make this notification. 
B.	Hold points shall be established for systems that require Software Quality Assurance (SQA).  The hold points will be determined by the level of systems per New Software Identification Request (PX-4940).
C.	Hold points for this project will be listed in a table of hold point(s) and/or identified in the contract/specification.


	Hold Points

	
Description

	Need a hold point in schedule before interconnection for back feed (power to the wind farm for new construction and testing).  All back feed from the Pantex Plant will have to be reviewed and approved by COR, Pantex Plant System Engineering, Maintenance System Owner.

	
Setting of electrical equipment: transformers, switches, etc.

	Underground cable installation, testing before backfill occurs.


	SMS cable terminations.  All cable (600V or larger) will be inspected and tested as required by NETA testing standards before any backfill or terminations.

	New SMS equipment installation, all new equipment will be inspected by COR and Technical Advisors.

	Electrical relay, breaker / fuse coordination settings will be reviewed, set/witnessed and approved by Pantex System Engineering and System Owner (Maintenance)

	All Electrical system tests will be witnessed by Pantex CO and Technical Advisors (Electrical/Commissioning)

	Pantex Electrical Code Inspectors shall be utilized as needed for all electrical equipment installations and testing.

	Any electrical outage request shall be requested 15 business days in advance prior to scheduled work

	The Contractor shall inform COR and Pantex Plant M&O Representative of all electrical Energization of 50V or more.  The notification for 480V or less shall be 5 business days and 15 business days for more than 600V, prior to schedule work

	All termination to Pantex existing equipment shall be scheduled with the COR, System Engineering, Maintenance System Owner, and Pantex Plant M&O Representative 20 business days prior to scheduled work.  All termination shall be completed by a Pantex qualified electrician.


[bookmark: _Toc313955520]
1.4	“NON-NQA-1” CONSTRUCTION PROJECTS - (Balance of Plant)

A. The contractor’s QAP shall be implemented using regulatory requirements.  (Reference 10 CFR 830, DOE O 414.1D and/or Q9001-2000)

B: The Project Specific QAP submitted by the Contractor shall address the following QA requirements and be “approved” by the COR prior to the start of work.

1.5	QUALITY ASSURANCE REQUIREMENTS
A.	Program 
1.	Organizational structure, functional responsibilities, levels of authority, and interfaces for activities affecting quality.
B.	Key Engineering and Management Personnel Qualification and Training
1.	Qualified/Certified personnel perform work as specified in Project Specifications.

The Contractor will have the capability and experience to perform engineering designs.  Engineers assigned to this project shall conform to the following minimum qualifications:

		Project Engineer/Manager:
a. Provides direct supervision and maintains overall technical responsibility for the performance of design origination and design verification activities.
b. Registered Professional Engineer.
c. No less than 5 years of design engineering management experience with at least 15 years of total design engineering experience.
d. Fully authorized and empowered to completely manage the Contractor personnel, coordinate Contractor personnel clearance issues, ensure that Contractor personnel follow all DOE requirements, coordinate all activities that involve interaction with Contractor personnel, NNSA personnel, and completely manage all tasks awarded to the Contractor.
		Electrical Engineering 
a. Electrical Engineer shall have a minimum of a Bachelors of Science degree in EE with a minimum of 10 years’ experience in power generation and distribution engineering / design, with a minimum of 5 years in the wind farm design and operations.
b. Electrical Engineer shall have completed (as a field startup/trouble shooting Engineer) a minimum of two (2) other jobs in similar size or large.
c. Knowledge in the applicable design codes and experience in design and analysis of plant lightning protection systems in accordance with NFPA 780, (pull codes of requirements from SOW documents)
d. Knowledge and experience in NFPA 70 code compliance assessments and evaluations.
e. Additional knowledge and experience with;
1) NETA testing of transformers, Cable (low and medium voltage), medium and low voltage: switches, breakers, air switches, switchgear, etc.
2) NESC (National Electric Safety Code)
f. Electrical Engineering Professional Engineering Registration in the State of Texas (PE)
	Mechanical Engineering 
a. Mechanical Engineer shall have a Bachelors of Science degree in ME with a minimum of 5 years of design experience in wind farm design.
b. Knowledge and experience in industry consensus standards and specifications, model building codes, and applicable government and state regulations to determine optimum mechanical systems and materials for safe and reliable finished products. The Mechanical Engineer shall have completed (as a field startup Engineer) a minimum of two (2) other jobs in similar size or larger.
c. Knowledge and experience in the design and analysis of buildings, building modifications associated with lightning protection systems
d. Knowledge and experience in structural analysis relating to seismic response, high winds, tornados, explosion/blast effects, and vibratory or cyclic loadings.
e. Mechanical Engineering Professional Engineering Registration in the State of Texas (PE).
Civil / Structural Engineering No less than 10 years of design experience with towers, foundations, roads, and 5 years’ experience in wind farm design.
a. Knowledge and experience in industry consensus standards and specifications, model building codes, and applicable government and state regulations to determine optimum structural systems and materials for safe and reliable finished products.
b.	Knowledge and experience in structural analysis relating to seismic response, high winds, tornados, explosion/blast effects, and vibratory or cyclic loadings.
c.	Civil/Structural Professional Engineering Registration in the State of Texas (PE).

C. Quality Improvement 

Identification, control and correction of items that do not meet requirements in Project Specifications.

D. Documents and Records.

Submittal of documents identified in Project Specifications.  A sample list of records is found in Appendix A below.  

E.	Work Processes

1. Identification and control of items to assure their safe and proper usage and that only correct and accepted items are installed.

2. Maintenance of items to prevent damage, loss, or deterioration.

F. Design  

1. Sound engineering / scientific principles and appropriate standards are used in design.

2.	Incorporate applicable requirements and design bases in design work and design changes.

3.	Identify and control design interfaces.

4.	Verify or validate the adequacy of design products using individuals or groups other than those who performed the work.

G. Procurement

1. Procure items and services that comply with requirements and perform as specified in the Project Specifications or Scope of Work.

H.	Inspection and Acceptance Testing

1.	Inspect and test specified items, services, and processes as specified in Project Specifications, Scope of Work and/or Procedures.

2.	Calibrate and maintain equipment used for tests, inspections, and process monitoring or data collection.

NOTE:  When work is subcontracted, the Pantex Site approved Construction Procedures &    Management/Surveillances will satisfy the requirement for management and/or independent assessments, unless directed otherwise.

[bookmark: _Toc313955521]1.6	DEFINITIONS:
A.	Balance of Plant System (BOP) – Structures, Systems and Components (SSC) whose failures initiate (or fail to prevent, mitigate, or detect) a credible accident sequence with no greater than negligible consequences to personnel, the public, the environment, security, or the conduct of mission operations. These SSC are typically not a Safety Class/Safety Significant SSC as defined in this manual. Balance of Plant systems are required to be under Configuration Control.  
B.	Certificate of Conformance (C of C) – Documentation from the Contractor of an item that the specified requirements have been provided and met.
C.	Commercial Grade Dedication- A process of approving a "commercial quality" item(s) for a nuclear safety-related application using guidelines verifying established critical characteristics by Special Tests and Inspections for acceptance.
D.	Certified Material Test Report- Certified Material Test Report(s) Items provided met specified requirements based on test results and accept \ reject criteria.
E.	Graded Approach - A process to assure that a reasonable and cost effective allocation of resources is dedicated to provide the level of analysis, documentation, and actions necessary to comply with requirements commensurate with each elements relative importance to safety, environmental compliance, safeguards and security, programmatic importance, and other facility specific requirements.
F.	Hold Point - Hold Points occur at significant junctures during the project to provide Pantex or its representatives (at its option) to witness, review, or to conduct additional inspections or tests.
G.	Inspection Point – Inspection Points occur at significant junctures during the project but are different from Hold Points in that the Contractor may proceed without approval from Pantex, provided the Contractor notifies Pantex 48 hours in advance of the Inspection Point.
H.	Important-to-Safety (ITS) - An activity or function that has a high significance or consequence because of the importance for that activity or function to be safe, free of danger and free of injury or damage. (Pantex CMD-006) 
I.	Nuclear Facility~ A reactor or a nonreactor nuclear facility where an activity is conducted for or on behalf of DOE and includes any related area, structure, facility, or activity to the extent necessary to assure proper implementation of the requirements established by this Part (Source: 10 CFR 830 Subpart B).
J.	Safety Class System (SC) - Systems structures, or components whose failure initiates or fails to prevent, detect, or mitigate a credible accident sequence that leads to critical or catastrophic consequences to personnel, the public, environment, security, or the conduct of mission operations.  (Pantex CMD-006)
[bookmark: _Toc313955522]K.	Safety Significant Systems (SS) - Systems, structures, and components not designated as safety class, but whose preventive or mitigative function is a major contributor to defense in depth or worker safety as determined from hazard analysis.  (Pantex CMD-006)

1.7	APPENDIX A

QA Records:  Documents and records become known as QA Records when completed and authenticated. 
	GENERAL RECORDS

· Nonconformance reports
· As-built drawings and records
· Final inspection reports and releases
· Progress reports
· Submittals
· Assessments \ Self Assessments
· Personnel training and qualification documents for individuals executing QA program requirements (Inspectors, Engineers, QA/QC personnel, etc) 
	DESIGN RECORDS

· Applicable codes and standards used in design
· Computer programs or corresponding mathematical model
· Design drawings and reports
· Design calculations and record of checks
· Approved design change requests
· Design deviations and verification data
· Design specifications and amendments
· Technical analysis, evaluations and reports

	
CIVIL RECORDS

· Concrete cylinder test reports and charts
· Concrete design mix reports & placement
· Material property reports  (reinforcing steel, steel embedment, bolting, tendon fabrication)
· Pile drive log  or loading test reports \ Reports of high-strength bolt torque testing
· Procedure for containment vessel pressure proof test and leak rate test and results
· Soil compaction test reports

	
MANUFACTURING RECORDS

· Certified Material Test Reports
· Certificate of compliance
· Heat treatment records \ Liquid penetrant examination final results
· Performance test procedure and results records
· Radiograph review records\Ultrasonic examination final results
· Welding procedures & results
· Inspection records\ Weld location diagrams


	
PROCUREMENT RECORDS

· Procurement specification
· Purchaser order (unpriced) including amendments

	
MECHANICAL RECORDS

· Cleaning procedures and results
· Installed lifting and handling equipment procedures, inspection, and test data
· Material properties records
· Pipe hanger and restraint data \ Pipe and fitting location reports
· Pressure test results (hydrostatic or pneumatic)



 

Appendix A cont.
	
OPERATIONAL RECORDS

· Records and drawing changes identifying facility design modifications made to systems and equipment described in the Final Safety Analysis Report
· Shipment records 
· Facility radiation and contamination survey results
· Radiation exposure records for individuals entering radiation areas
· Records of gaseous and liquid radioactive material released to the environs
· Records of transient or operational cycles for those facility components designed for a limited number of transients or cycles
· In-service inspection records
· Records of reviews performed for changes made to procedures or equipment, or reviews of tests and experiments
· Surveillance activities, inspections, and calibrations required by the technical specifications records
· Records of tests and experiments
· Sealed source leak test results
· Records of annual physical inventory of all sealed source material
· Logs of facility operation covering time interval at each power level
· Records and logs of maintenance activities, inspections, repair, and replacement of principal items of structures, systems, and components
· Fire protection records 
· Nonconformance reports
· Plant equipment operations instructions \ manuals
· Security plan and procedures
· Emergency plan and procedures
· Quality assurance and quality control manuals
· Records of activities required by security plan and procedures
· Records of activities required by the emergency plan and procedures
· Evaluation of results of reportable safety 
concerns as required by regulations.
	
PREPARATION AND START-UP TEST RECORDS

· Automatic emergency power source transfer procedures and results
· Final system adjustment data
· Pressure test results (hydrostatic or pneumatic)
· Initial test procedures and results
· Main and auxiliary power transformer test procedures and results
· Off-site power source energizing procedures & test reports
· On-site emergency power source energizing procedures and test reports
· Power transmission substation test procedures & results
· Preoperational test procedures and results
· Primary and secondary auxiliary power test procedures and results
· System tests and results
· Start-up logs
· Start-up test procedures and results
· Station battery and DC power distribution test procedures and reports
· Water chemistry report

ELECTRICAL AND I&C RECORDS

· Certified cable test reports
· Relay test procedures
· Voltage breakdown test results on liquid insulation
· Independent stability and reliability study
· IEE 519 compliance readings for controlling voltage current, harmonic distortion
· Operation controls and equipment for automatically separation of wind farm from Pantex and the local Utility
· Standing agreements for cooperating jointly in maintenance processes and procedures. 


Copies of the forms found in this Section can be acquired through the COR. 
END OF SECTION 01400
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SECTION 01500 ‑ SAFETY AND HEALTH
[bookmark: _PART_1.__2][bookmark: _Toc258563801]PART 1.  GENERAL

A. 	The Contractor shall establish a Worker Safety and Health Program in compliance with 10 CFR 851 – Worker Safety and Health Program.  The Contractor’s Worker Safety and Health Program must reduce or prevent occupational injuries, illnesses, and accidental losses.  The Contractor must establish procedures for investigating whether a violation of a requirement of 10 CFR 851 has occurred, for determining the nature and extent of any such violation, and for imposing an appropriate remedy.
B.	The Contractor shall take all reasonable precautions in the performance of the work under this contract to protect the safety and health of employees and members of the public, to minimize danger from hazards to life and property, and to comply with specified safety and health regulations and requirements.
C.	If an operation has an unmitigated and/or unanalyzed potential to injure personnel or damage property, employees of the Contractor or Contractor(s) shall stop work immediately and shall not allow work to resume until the situation has been corrected.
D.	It is the Contractor’s responsibility to comply with specified regulations or requirements during the course of construction.  If the Contractor fails to comply, the Contractor will be notified, in writing, of the non-compliance with the provisions of this contract and will implement controls in the form of a Corrective Action Plan.  The Plan will include:
1.	Actions that will be taken by the Contractor to comply with specified regulations and requirements.
2.	The method as to how the actions will be implemented.
E.	The Contractor will post the Department of Energy (DOE) designated Worker Protection Poster (10 CFR 851.20) in a conspicuous place and accessible to all Construction employees. 
F.	 The following emergency telephone numbers are available for the Contractor’s use:

	Emergency Service
	Phone
	Emergency Service
	Phone

	Medical Emergency
	477-3333
	Fire
	477-3333

	Radiation Safety
	477-4946
	Fire (Business Only)
	477-4486

	Operations Center (OC)
	477-5000
	Construction Safety
	477-6212
477-5446
477-4228
477-3256
477-3252 (swing shift) 

	Security
	477-3934  4773922
	Medical (Physician)
	477-3033


[bookmark: _Toc294195524]
1.1	SAFETY AND HEALTH PROGRAM

[bookmark: _Toc175724980]The Contractor’s Safety and Health Program shall include the following elements which are to be developed using a graded approach.

A. The Contractor’s Safety and Health Plan. 
B. 	Activity Hazard Analyses (AHA).
C. 	Definition of processes for establishing and utilizing competent and qualified persons.
D.  	Hazard Communication Program.
E. 	Occupational Medicine Program (as required).
[bookmark: _Toc175724981][bookmark: _Toc294195525]
1.2  	SAFETY AND HEALTH PLAN

The Contractor shall submit a Project Specific Safety and Health Plan for review and approval by COR prior to construction mobilization.  The Contractor’s Safety and Health Plan will address how the Safety and Health Plan will be implemented for the project, and as a minimum it will provide the following:
A.	Clear definition of Contractor roles and responsibilities for compliance with safety and health requirements, including implementing an accident prevention program and means for assuring supervisors, and workers analyze the work to define hazards.
B. 	Flow down of all safety and health requirements to lower tier Contractors.  Tier Contractors must comply with the Contractor’s Safety and Health Program.  The Contractor will include methods to encourage tier Contractor participation in safety and health.  
C.	Incorporation of safety, health, and environmental requirements as defined and referenced in this Contract.
D.	Description of methods to assure that personnel have the requisite knowledge, training, required certification, experience, and skills to successfully comprehend and follow safety and health responsibilities.
NOTE:   During the course of construction, all individuals, including USDOE-Pantex Site Office, Pantex personnel, Contractor employees, and Contractor’s employees, have the authorization to stop work because of the reasonable belief the task poses an imminent risk of death, serious physical harm, or other serious hazard to workers. The Contractor shall not discourage this right or take adverse actions against an individual who stops work for safety reasons.
E. 	Description of methods to maintain employee awareness and involvement regarding safety and health requirements, including employees right and obligation to report unsafe work conditions and express safety and health related concerns without concern of reprisal.
F.	Description of Contractor programs, requirements, and procedures for safely performing confined space work, fall protection, respiratory protection, Personal Protective Equipment (PPE), hazard communication, electrical, noise, forklift, machine guarding, hoisting and rigging, excavation/penetration work, cutting and grinding, welding, burning, and other work activities.  
G.	Description of employee disciplinary program for violations of safety and health requirements.
H.	Description of Contractor Safety and Health Self-Assessment and Site inspection programs, including sampling and monitoring.
I. 	Method of conducting and documenting safety inspections (include copy of inspection form).
J. 	Investigation procedures for accidents, injuries, illnesses, noncompliance’s, releases, spills, and near misses.  A near miss is a narrowly avoided accident or incident that has the potential for adversely affecting personal safety, the environment, or Plant equipment.
K. 	Means for assuring adequate housekeeping in the work area.
L.	The Contractor’s Substance Abuse Program.
M.	Modification of the Safety and Health Plan.
1.	If a contract modification is executed and the Contractor’s Safety and Health Plan does not adequately address the scope of work in the modification, the identified operation will not commence until the Safety and Health Plan is modified and approved.
2.	The Safety and Health Plan shall be modified to address the specific safety and health concerns associated with this scope of work and shall be approved by Pantex Plant prior to commencement of work on this phase.
N.	A copy of the Safety and Health Plan shall be maintained by the Contractor at the worksite and be available upon request by USDOE-Pantex Site Office personnel, Pantex personnel, Contractor and Contractor employees, employee representatives, and other personnel with a need-to-know.

[bookmark: _Toc294195526]1.3 	ACTIVITY HAZARD ANALYSES (AHA)
A.	The Contractor shall prepare an AHA, PX-4798, to address each definable feature of work and the associated hazards and mitigations.  An AHA may be developed for each definable feature, or several features may be incorporated into a single AHA.
B. 	AHA will define the work activity(ies) to be executed, identify the equipment that will be needed to perform the activities, identify the associated hazards that could adversely affect health, safety, or environment, and define specific actions to eliminate or minimize the risks involved.  The AHA shall address permit requirements, training requirements, engineering and administrative controls, and PPE requirements.  
C. 	The Contractor will provide drawings and/or other documentation of protective measures prepared by a Professional Engineer or other qualified professional when the applicable construction activity (e.g., excavations, foundations, structural steel, fall protection systems, scaffolding, etc.) is required by Occupational Safety and Health Administration (OSHA) standards.  
D. 	The AHA is a living document throughout the duration of the project.  The AHA will identify specific safety and health requirements for identified tasks.  The AHA must be modified by the Contractor and approved by Pantex should additional activities need to be performed or if additional equipment is required or if emergent hazards are identified.
E.	The Contractor shall require workers to acknowledge being informed of the hazards and protective measures associated with assigned work activities addressed in the AHA.
F.	Upon final approval by Pantex, the PX-4798 will be returned to the Contractor.  The approved AHA will allow the Contractor to commence operations for which an AHA has been approved.  No activities will commence that are not identified in the AHA.
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1.4 	COMPETENT AND QUALIFIED PERSONS 

NOTE: Requirements for the Contractor’s Safety Representative are identified in DIV-01200, Construction, key personnel. “Competent and qualified persons in this section (1.4) refer to the OSHA standard 1926 designation i.e., competent person for excavations.”
A.	Qualifications of competent and of qualified persons.  
According to OSHA, the definition for OSHA, must have proof of qualifications in the following; 1926; Subpart C – general, subpart L – Scaffolding, Subpart M – Fall Protection, Subpart P – Excavations, and Subpart CC – Hoisting & Rigging.  In addition, the competent person shall have knowledge of the Contractor’s safety and Health Program including the requirement to conduct Site inspections, identify safety deficiencies, initiate corrective actions, and enforce safety and health requirements for Contractor and tier Contractor personnel.  As a minimum, competent persons shall be designated and qualifications submitted for each of the following major areas:
· Excavation
· Scaffolding
· Fall protection
· Hazardous energy
· Confined space
· Rigging.  
B.	The competent person designee shall also have as a minimum 10-hour OSHA construction safety class or equivalent within the last 3 years. 
C. 	The names of competent and qualified persons shall be provided to the USDOE-Pantex Site Office prior to execution of the activity they are designated for.
D.  	In the event that the primary competent person is absent the Contractor shall provide the names and qualifications of the alternate competent person(s). 
E. 	Safety inspection logs required by OSHA that are generated by the competent persons shall be attached to the Contractor’s Daily Report.     
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1.5 	CONTRACTOR HAZARD COMMUNICATION PROGRAM
A.	The Contractor shall have a Hazard Communication Program that meets the requirements of 29 CFR 1910.1200.
B. 	The Contractor shall assure that each Contractor at the Site who uses chemicals has a Hazard Communication Program that meets the requirements of 29 CFR 1910.1200. 
C. 	The Contractor shall maintain a current copy of the Material Safety Data Sheet (MSDS) for all chemicals associated with the construction project on file at the Contractor's field office.   
D. 	The Contractor shall maintain a master list of all chemicals associated with the construction project, including Contractors, at the worksite or on file at the Contractor's field office.
E. 	The Contractor shall coordinate the use of any hazardous chemicals with Contractor Safety Group and Project Subcontract Technical Representative (COR).
1.	The Contractor shall maintain exposure levels below established OSHA Permissible Exposure Levels (PEL) or American Conference of Governmental Industrial Hygienist (ACGIH) Threshold Limit Value (TLV) in areas where National Nuclear Security Administration (NNSA), DOE, Pantex, or Contractor personnel may be present.  The lower exposure level will be enforced.
2. 	If personnel in occupied areas adjacent to the construction site could be exposed to hazardous chemicals, the Contractor shall request that Pantex Plant relocate those employees.
3.	The Contractor shall not proceed with any operation that could expose their own employees or Pantex personnel to hazardous chemicals without controls in place.  Controls shall be approved by the Pantex Contractor Safety Group and the COR.
F. 	The Hazard Communication Program for the Contractor and all Contractors shall be maintained on the worksite and shall be available upon request by the USDOE-Pantex Site Office personnel, Pantex Plant personnel, Contractor and Contractor employees, employee representatives, and other personnel with a need-to-know.

[bookmark: _Toc294195529]1.6 	CONTRACTOR OCCUPATIONAL MEDICINE
A. 	Contractor’s must provide Occupational Medicine services in compliance with 10 CFR 851, 
Appendix A.8 to all workers employed under this contract who:
1.	Work on a DOE site for more than 30 days in a 12-month period; or
2.	Are enrolled for any length of time in a medical or exposure monitoring program required by this rule and/or any other applicable Federal, State or local regulations, or other obligation.
B. 	Health Evaluations and Fitness Determinations:
1. 	Required health examinations shall be conducted by a licensed physician or a qualified occupational health examiner under the direction of a licensed physician, in accordance with current sound and acceptable medical practices.
2.	Required health examinations shall be done in accordance with the pertinent standards (e.g., 10 CFR 851, 29 CFR 1910, 49 CFR 40, etc.).  The exact content of health examinations shall be the responsibility of the physicians who is directing the delivery of medical services.  The following classes of examinations may be required for the purpose of providing initial and continuing assessment of employee health as determined by the physician responsible for delivery of medical services:
a.		Pre-placement in accordance with the American with Disabilities Act (42 United States Code 12101).

b.	Qualification examinations.

c.		Fitness for duty.

d.	Medical surveillance and health monitoring.

e.		Return to work health evaluations.

f.		Exit examinations.
3. 	The physician responsible for the delivery of medical services or his/her designee shall inform Contractor Management of appropriate employee work restrictions as determined by an appropriate evaluation.  Contractor Management will only place qualified contract employees in a given job.
4. 	Occupational Medical services must be flowed to all levels of sub-tier Contractors.
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1.7	INTEGRATED SAFETY MANAGEMENT (ISM)
A. 	ISM shall be utilized to establish and maintain a systematic approach to effectively incorporate safety and health requirements into all work performed.  Protection of the public, the worker, and the environment shall be integrated into the project.  Safety management activities shall include five core functions:
1.	Define scope of work.
2.	Analyze hazards.
3.	Develop and implement hazard controls.
4.	Perform work within controls.
5.	Provide feedback and continuous improvement.
B. 	The Contractor shall incorporate these five core safety management functions during the course of construction.  The Define, Analyze, Develop, and Implement functions shall be addressed during the development of the AHA.  Hazards Controls will be confirmed when the AHA is submitted by the Contractor and approved by the Pantex Site Office Contracting Officer Representative (COR).  The Performance functions shall be implemented once work commences.  The Feedback and Continuous Improvement function will be implemented during the course of construction when unforeseen circumstances arise that could inhibit the Contractor’s ability to perform a particular task.  The Feedback and Continuous Improvement function may require a revision to the Contractor’s Safety and Health Plan and/or to the Contractor’s AHA.
C. 	Under the ISM process, the Contractor will tailor the controls to the complexity of work and associated hazards. 
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1.8	COMMUNICATION OF SITE SAFETY REQUIREMENTS  
A. 	The Contractor is required to conduct a daily “tailgate safety meeting” for all employees, including lower-tier Contractor employees. 
B. 	The meeting is intended to be part of (and an enhancement to) Contractor’s normal daily work assignment process.  While the meeting may cover a variety of safety matters, its focus should be on work activities to be conducted that day, the hazards associated with those activities, and measures to eliminate, isolate, or minimize the hazards.  The AHA is a resource for discussion, as it should identify hazards and mitigation measures.  Permits provide an additional resource of information to be reviewed in tailgate safety meetings.
C. 	The Superintendent normally leads the tailgate safety meeting, but may delegate authority to subordinate supervisors or foremen who have expertise in the work to be performed by each group.
D. 	The Pantex Site Office COR or Pantex Plant M&O Representative will provide Contractors with information related to incidents that have occurred at the Pantex Site, safety equipment recalls, or general safety and health reminders.  Information provided to the Contractors will be relayed to Site employees during the daily work review meeting.
E. 	Each tailgate safety meeting will be documented by recording the hazards identified, mitigation measures, and attendance.  Records will be provided to the Pantex Site Office COR or Pantex COR upon request.
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1.9	CONTRACTOR SAFETY COUNCIL MEETINGS
A. 	Pantex has formed Contractor Safety Council to address safety issues experienced at Pantex.  In addition, the Contractor Safety Council will provide Contractor personnel the ability to identify areas for improvement related to Pantex.
B.	CONTRACTOS must attend the Contractor Safety Council meetings.  Tier Contractors may attend, but are not required to do so.
C. 	The Contractor Safety Council meets quarterly and one member of the Contractor’s Management Team will attend.
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1.10	PERSONAL PROTECTIVE EQUIPMENT (PPE)
A. 	Foot protection is mandatory for all Contractor personnel working at the Pantex Site.  Foot protection shall meet the requirements as specified in 29 CFR 1910.136.  The Contractor can request that foot protection be waived if foot protection could damage equipment being installed and there are no potential hazards to the workers.  The Contractor shall submit a written request to Pantex stating why foot protection is not needed, but shall not exempt employees from using foot protection without Pantex Plant approval.  Non-metallic footwear will enhance progress through security inspections.
B. 	Eye protection is mandatory for all Contractor personnel working at the Pantex Site.  Eye protection must meet the requirements as specified in 29 CFR 1910.133.  Additional eye/face protection may be required based upon the operations to be performed.  The Contractor shall base all eye/face protection requirements on the provisions outlined in 29 CFR 1926.102.  
C. 	Contractor employees shall wear appropriate hearing protection based upon hearing protection requirements identified in 29 CFR 1926.101. 
D. 	Contractor employees shall wear hand protection while performing operations that could cause hazards to the hands from skin absorption of harmful substances, severe cuts or laceration, severe abrasions, punctures, chemical burns, thermal burns and harmful temperature extremes, or electrical shocks.  The Contractor shall be responsible for evaluating the activities to be performed and shall specify the type of hand protection that will be used.  
E. 	Head protection is mandatory for all Contractor personnel working at the Pantex Site.  Head protection must meet the requirements as specified in 29 CFR 1926.100.  “Cowboy Hardhats,” metal hardhats, and bump hats are not permitted for use at the Pantex Site.  
F. 	Respiratory protection shall be required if employees could be exposed to hazardous chemicals or substances that exceed allowable threshold limit values (TLVs) according to American Conference of Governmental Industrial Hygienists (ACGIH) or permissible exposure limits (PEL) according to  OSHA.  The most stringent ACGIH or OSHA shall be enforced while selecting respiratory protection.
G. 	If respiratory protection is required, the Contractor shall submit a respiratory protection plan that complies with the provisions specified in 29 CFR 1910.134. In addition, any employee required to wear respiratory protection shall have a current annual physical or medical questionnaire, the respiratory protection to be used, documentation of a fit test, and documented evidence of respiratory protection training. All information shall be submitted to and approved by the Pantex Contractor Safety Group and COR prior to performing an operation requiring respiratory protection.  
H. 	The Contractor shall include any operations requiring respiratory protection on the Contractor’s AHA.  The AHA shall address barricading requirements, ventilation requirements, and precautions to be taken to prevent exposure to other Site personnel.  
I. 	The Contractor shall require employees to wear appropriate electrical protective equipment when employees are working in areas where they may be exposed to electrical hazards.  The electrical protective equipment shall comply with 29 CFR 1910.137 and the PPE requirements of NFPA 70E as addressed in 10 CFR 851.23 (a) (14).
J. 	It will be the responsibility of the Contractor to assure that personnel are physically capable of wearing PPE. Physically capable may include fit tests, physicals and medical questionnaires. The Contractor shall provide documentation as required by the OSHA regulations to assure personnel are physically capable of wearing prescribed PPE. Actual medical documentation will be maintained by the Contractor and may be audited by Pantex and/or the USDOE-Pantex Site Office.
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1.11	SITE SAFETY AND HEALTH INSPECTIONS
A. 	Pantex personnel will inspect project sites on a periodic basis.  Inspections will be based upon the requirements identified in the Division I Specifications, 29 CFR 1910, and 29 CFR 1926.  
B. 	All safety deficiencies noted by Pantex will be documented and a copy of the documentation will be provided to the Contractor.  The Contractor shall correct all deficiencies deemed to be detrimental to the safety and health of Site workers.  If the deficiencies cannot be corrected during the inspection, the operation involving the deficiencies will be terminated during the inspection.  Deficiencies not corrected during the inspection, and not detrimental to the safety and health of Site workers, will be placed in a tracking system until the deficiency has been corrected.
C. 	The Contractor shall conduct daily safety and health inspections at the jobsite and promptly correct all deficiencies.  Safety and health inspections performed by the Contractor shall be documented and shall be maintained at the jobsite.  
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1.12	PREPARATORY AND PROGRESS MEETINGS
A.	The Contractor shall participate in periodic meetings with the Pantex Site Office COR or Pantex personnel to address construction safety issues experienced at Pantex.  
B.	Preparatory and progress meetings will be held on an as needed basis in correlation with the different phases of the construction project.  As a minimum, one member of the Contractor’s Management Team and the designated Safety Person will attend.  Contractor may elect to invite the Contractor’s tier Contractor Representatives to this meeting.
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1.13	CONSTRUCTION SAFETY INCIDENTS
A. 	The Contractor shall meet the latest revision requirement of DOE O 232.2, Occurrence Reporting and Processing of Operations Information, located at directives.doe.gov.
B.	If a construction safety incident occurs, the Contractor shall first take action to obtain aid for any injured employee and notify the Pantex Operations Center (OC) at 477-5000 and then preserve the incident scene.  The Contractor will preserve the conditions and evidence at the incident scene until the Investigation Team arrives on site and the investigation is conducted.  The Contractor may be required to cease all or some operations until:
1. 	A joint Pantex and Contractor safety investigation has been completed.
2. 	A critique and Cause Analysis/Mistake Proofing (CA/MP) Meeting is completed.
3. 	A Corrective Action Plan has been developed and approved.
4. 	Corrective actions have been implemented.
B. 	Occurrence Reports
1. 	The Contractor shall report:
		a.	Accidents or incidents that result in injury.
b.	Accidents or incidents that cause property damage.
c.	Near misses that could have resulted in injury or damage to property.
d.	Any release of a hazardous substance, regulated pollutant, fuel, or oil.
e.	Conditions that could result in the degradation of personnel safety.
f.	Condition that could result in the degradation of security.
g.	Any use or suspected use of illegal drugs or alcohol.
h.	Radiological exposure.
i.	Any unplanned contact with energized electrical circuits or other energy systems such as air, gas, or steam.
2. 	All occurrences shall be reported immediately to:
a.		Pantex Plant OC at 477-5000. 
b.		Pantex COR.
3. 	DOE Form 5484.4 (modified) shall be submitted to the Safety Industrial Health Department within 7 days from the date of the injury. 
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1.14	MONTHLY FREQUENCY REPORTING

	 	Work hours and injury reports DOE Form 5484.4 (modified) shall be submitted on the fifth of each month for the prior month.  The Contractor shall include the total number of hours worked by all construction personnel, including sub-tier Contractors personnel during the reporting period.
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1.15	INJURIES AND MEDICAL EMERGENCIES
A.	The Contractor shall notify the Pantex Plant Fire Department (477-3333) in the event of a medical emergency.  Emergency medical treatment is required when:
1.	An employee loses consciousness or has pain or numbness in any portion of the body.
2.	An employee suffers cuts or abrasions that may require suturing by a physician.
3.	An employee has a bone that may be fractured or dislocated.
4.	An employee suffers second or third degree burns, including electrical, thermal, and chemical burns, to any portion of the body.
5.	An employee experiences any chest pain, difficulty in breathing or stomach pain.
6.	An employee suffers allergic reactions to food products or insect stings.
7.	An employee is bitten by a snake.
B.	The Contractor shall manage injuries and medical emergencies to prevent or reduce further injury to an ill or incapacitated employee until Pantex Fire Department personnel arrive.  The Contractor is required to maintain a first-aid kit at the jobsite that complies with the provisions addressed in 29 CFR 1926.50.
C. 	The Contractor shall provide first-aid treatment at the project site.  If first-aid treatment is rendered at the project site, the Contractor shall inform the Pantex Plant OC at 477-5000 as to the injury and first-aid treatment.
D. 	Ambulance service and transportation to a medical facility or emergency doctor is available from the Pantex Plant Fire Department.  This service is provided at no cost to the Contractor.  State Certified Paramedics and Emergency Medical Technicians staff Pantex Plant ambulances.
E. 	Patients requiring medical attention may first be taken to the Pantex Plant Occupational Medical Facility for stabilization prior to transportation to an emergency room or doctor.
F. 	Ambulance service can be obtained by calling 477-3333 or by asking a Security Police Officer (SPO) to summon an ambulance.
[bookmark: _Toc294195539]1.16	OCCUPATIONAL SAFETY OR HEALTH COMPLAINTS

Contractor and Contractor employees may notify the Pantex Site Office COR if they have an occupational safety or health complaint.  Pantex will investigate the complaint and will provide feedback to the employee.  The employee’s name will not be disclosed to the Contractor.
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1.17	FLAMMABLE GAS OR FLAMMABLE AND COMBUSTIBLE LIQUID TRANSPORTING 
A.	Transportation of Hazard Division 2.1 Flammable Gas or Class 3 Flammable and Combustible Liquid on the Pantex Site, in quantities that are required to be placarded by 49 CFR 172.504 shall be coordinated 48-hours in advance with the Pantex Projects Divisional Logistics Coordinator. The Contractor shall provide the amount and/or capacity of the material to be transported, the name of the company transporting the material, the date and time of the delivery, the destination of the delivery, the driver’s name (if no badge), the material type, the placarded status, and route. The Pantex Projects Divisional Logistics Coordinator will provide the Contractor an authorized time and entrance point for the delivery. The Pantex COR will escort such loads if entering a Limited Area (LA), Protected Area (PA), or Material Access Area (MAA). The Pantex Projects Divisional Logistics Coordinator will make advanced notification for authorization to the OC when this activity is required in the PA, LA or MAA. This advanced notification for authorization will be conducted on a PX-5745.
B. 	Hazard Division 2.1 Flammable Gases are identified in 49 CFR 172.101, described in 49 CFR 173.115, and includes (but not limited to) propane, acetylene, compressed natural gas, and liquefied natural gas.  A placarded quantity of these items is any amount where the weight of the container and contents combined is 1,001 lb. or more.
C.	Hazard Class 3, Flammable and Combustible Liquids are identified in 49 CFR 172.101, described in 49 CFR 173.120, and include (but not limited to) gasoline, diesel fuel, fuel oil, or road asphalt.  A placarded quantity, as defined by Pantex Plant, is any container that exceeds 110-gallons in quantity regardless of the content amount inside the container or any amount where the weight of the container and contents combined is 1,001 lb. or more. 
D.	Transportation or staging of flammable or combustible liquids in quantities greater than 12 gallons, at any one location in the Zone 12 MAA ramps, corridors and loading docks is prohibited without the advanced notification and authorization from the OC.  The Pantex COR will make advanced notification to the OC for authorization when this is required.  This advanced notification for authorization will be conducted on a PX-5745.
E. 	The use of compressed gas cylinders at Pantex shall be coordinated in advance with Construction Safety or the assigned Pantex COR.  [Pantex Reference 06-0382-A]
1.	Compressed gas cylinders rated greater than 3600 psi will not be allowed on the Pantex Plant.  [Pantex Reference 06-0382-A]
2. 	Compressed gas cylinders equipped with valve protection caps shall have caps in place at all times.  Caps will be hand tight, except when cylinders are in use or connected for use.  Cylinders not designed to have a valve cap must be in a container to protect the valve assembly from damage during transport and use or be designed with valve protection.  [Pantex Reference 06-0382-A]
3. 	Compressed gas cylinders shall be mechanically restrained at all times, except when being changed out, loading or unloading.  Compressed gas cylinders shall not be changed out or unrestrained in Zone 4 magazines and Zone 12 MAA ramps, corridors, loading docks or facilities without the permission of the Pantex COR.  The COR will make advanced notification to Operation Center when unrestrained movement is required.  [Pantex Reference 06-0382-A]  This advanced notification for authorization will be conducted on a PX-5745.
4. 	Compressed gas cylinders brought into Zone 4 magazines or Zone 12 MAA ramps, corridors, loading docks, or facilities shall be restrained in a rack or cart, contained in a frame or container.  For cylinders not designed for valve protection caps, the container frame shall extend past the valve assembly if the valve is not protected with a valve protection barrier.  [Pantex Reference 06-0382-A]
F.	The refueling and transport of propane tanks onto Pantex property shall be coordinated with Pantex prior to entering the Plant.  The following procedures shall be followed prior to refueling and transporting propane tanks onto Pantex property:
1. Pantex maintains an inventory of propane bottles for Contractor use. The Contractor shall request the use of propane tanks with the Pantex COR.
2.	The Contractor and the Pantex COR will coordinate a time and location to physically verify and record the interior and exterior dimensions and weights of the proposed tanks.  This information shall be gathered while the tanks are empty.
3.	A Pantex COR will witness the fueling of the tank(s).
4.	The Pantex COR shall maintain a log with the identified records.
5.	The tanks inspected shall be physically marked or tagged for use at Pantex.  A Pantex Q-cleared employee, once tanks are marked or tagged, will escort the tanks to a designated Pantex storage area.
6.	Once tanks have been verified and recorded, the tanks shall not be taken from the Pantex Site until the completion of the project or unless escorted to a refueling location by a Pantex Q-cleared employee.  The tanks shall be stored in the Pantex storage area while not in use.
7.	The Contractor shall coordinate the refueling of the propane tanks with the Pantex COR.  A Pantex Q-cleared employee shall escort the tanks to a refueling point and return the tanks to the project site or the Pantex storage area.
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A. 	EXTENSION CORDS 
1. 	All general use extension cords shall be of a 3-wire type rated for hard or extra hard use.  (Reference the current addition of the National Electrical Code (NEC) for size and type of hard or extra-hard use extension cords.)
2.	The Contractor shall take necessary precautions to protect extension cords from vehicle or foot traffic. 
3. 	Extension cords shall not be suspended with bare wire.
4. 	Extension cords routed through doorways or windows shall be protected by a rigid sleeve, conduit or similar device secured to prevent the sleeve being dislodged.
5. 	Extension cords routed through metal structures shall be protected with a non-conductive barrier. 
6.	Extension cords shall be protected from sharp edges. 
7.	Extension cords shall be inspected prior to use for frays, cuts, and ground-prongs.  All damaged extension cords shall be immediately removed from service.
B. 	PORTABLE ELECTRIC DEVICES
1.	All portable electric devices, such as saws, drills, compressors, etc., shall be equipped with 3-prong plugs or shall be double insulated.
2.	Electrically powered equipment shall be inspected prior to use.  Damaged or defective equipment shall be immediately removed from service.
3. 	All electrically powered equipment shall be disconnected at the conclusion of the workday.
4.	All 120‑volt, single‑phase, 15‑ and 20‑ampere receptacle outlets on construction sites shall have Type A Ground‑Fault Circuit Interrupters (GFCI) for personnel protection.  The “Assured Equipment Grounding Conductor Program” is not an acceptable alternative for the use of GFCI protective devices.
5. 	Contractors utilizing permanent Plant receptacles for construction power shall not rely on a permanently installed GFCI device for protection and must utilize a portable GFCI device.
C. 	TEMPORARY WIRING
1. 	All temporary wiring and fixtures shall be installed in a manner that protects employees from energized electrical parts.
2. 	All temporary wiring shall be installed by a trained and qualified electrician and the temporary wiring shall meet the provisions of 29 CFR 1926 Subpart K.  
3. 	Temporary wiring shall be removed prior to project turnover. 
4. 	Temporary wiring may be provided to jobsite trailers provided the wiring is installed in accordance with the latest version of the NEC and the temporary wiring is protected from Site operations.  
5. 	Temporary wiring shall not be used for any office trailers located in the Zone 10 Contractor Lay-Down Area.
D. 	ELECTRICAL CLOSE PROXIMITY WORK
1. 	The following is a partial list of activities that Pantex defines as electrical close proximity work:
a.	Trouble shooting (this does not include lifting of energized leads).
b.	Pre-operational testing (this does not include lifting of energized leads).
c.	By-passing circuits during system testing. 
d.	Tracing circuits (this does not include lifting of energized leads).
e.	Infrared measuring.
f.	Voltage measurements (this does not include lifting of energized leads).
g.	Measuring current (if using inline current meters, the circuit will be de-energized prior to placing or removing the meter connections).
2.	Contractor personnel may not work within close proximity of exposed energized electrical parts unless:
a.	Work to be performed within close proximity of exposed energized electrical parts is approved by Pantex.  The Contractor shall request approval for “Electrical Close Proximity Work Permit” PX-5253, before close proximity work is initiated.  The request to work within close proximity of exposed energized electrical parts shall meet the provisions listed in National Fire Protection Association (NFPA) 70E as addressed in 10 CFR 851 Subpart C, Section 23 (a) (14).  PPE will also be selected based upon current NFPA 70E requirements as addressed in 10 CFR 851 Subpart C Section 23 (a) (14).  
b.	The Contractor has a procedure approved by Pantex Plant that specifically addresses work within close proximity of exposed energized electrical parts and the procedure is consistent with the provisions identified in 29 CFR 1910.333.  The procedure shall address PPE (as required by NFPA 70E), insulated barriers, insulated tools, and precautions to protect non-electrical personnel from energized circuits.  
E. 	OVERHEAD OBSTRUCTIONS
1.	The operations of cranes, equipment with masts, and equipment with booms around electrical lines shall be performed in accordance with OSHA requirements of 29 CFR 1926.550.
2.	All overhead lines shall be considered energized.
3. 	All cranes, equipment with masts, and equipment with booms must maintain a minimum clearance of 10 feet between the crane, hoist or boom and an energized line of 50 KV or less. 
4.	The Contractor shall be responsible for inspecting the work area and determining if energized lines are present and if construction equipment can be operated with the minimal distance requirement. 
5. 	If such equipment must operate within 10 feet of an energized line, the Contractor shall obtain the appropriate Lockout/Tagouts (LOTOs).  
6. 	When moving equipment underneath overhead power lines, the Contractor shall maintain a minimum clearance of 4 feet.  The Contractor shall measure the height of the equipment to be moved and estimate the height of the overhead power lines. 
7. 	 If the Contractor cannot maintain a minimum clearance of 4 feet, a LOTO of the overhead power lines shall be obtained prior to moving the equipment.  
8. 	The Contractor shall provide a spotter at such locations where it is difficult for the operators to maintain the desired minimal clearance by visual means.  
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A.  	LOTO is required for all energy sources.  The Contractor is responsible for coordinating LOTO operations with the COR and Pantex Plant M&O Representative. 
B. 	Pantex will accomplish the initial isolation of hazardous energy involving Contractors.  The Pantex LOTO Program will be the program of record and shall be included in the Contractor’s Safety and Health Plan.  
C. 	Each Contractor employee receiving protection from a hazardous energy source via a LOTO shall individually verify each lockout point and install a LOTO on the lockbox.  Personnel involved in any LOTO procedure shall be trained in “CURRENT” Pantex LOTO procedures.  
D. 	Contractor personnel are NOT AUTHORIZED to shutdown or start, open or close, energize, or de-energize, any utility system (electrical, high pressure fire loop, domestic water, sewer, steam, natural gas, compressed air) for any reason other than that of imminent danger.
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1.20	UTILITY SHUTDOWNS
A. 	All utility system (electrical, high pressure fire loop, domestic water, sewer, steam, natural gas, compressed air) shutdowns will be performed by Pantex.
B.	The Contractor shall initiate and assist in the completion of the PX-665, provide a diagram or drawing of area to denote the scope of LOTO and boundaries at least 5 working days (unless specified otherwise) in advance of the date any utility outage is required.
C. 	Prior to the Contractor performing work Pantex will:
1.	Accompany the Contractor on a walkdown of the system.
2.	Notify the Contractor when work may begin.
3.	Authorize the performance of the utility shutdown.
4.	Perform the initial de-energization and LOTO.
5.	Verify the absence of energy.
D. 	Prior to performing work, the Contractor shall:
1.	Participate in the walkdown of the system.
2.	Confirm the positioning of switches, breakers, valves, and LOTO.
3.	Install Contractor LOTO(s).
4.	Verify the absence of energy.
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1.21	LADDERS, SCAFFOLDS, AND AERIAL LIFTS
A.	If ladders are used on the project site, they shall conform to the provision of 29 CFR 1926 Subpart X.
B. 	The Contractor shall provide details as to how ladder inspections will be performed, how defective ladders will be tagged from service, and how personnel will be trained in regards to ladder safety.  This information shall be included in the Contractor’s Safety and Health Plan.
C. 	If scaffolds are used on the project site, they shall conform to 29 CFR 1926 Subpart L.  
D. 	The Contractor shall assure that scaffolds are assembled under the supervision of a competent person.  The Contractor shall provide the names of the competent personnel in regards to scaffolding. 
E. 	The Contractor shall address scaffold safety requirements in the Safety and Health Plan.  Scaffolding requirements will address applicable OSHA requirements associated with the type of scaffolding being used.  
F. 	If aerial lifts are used on the project site, they shall conform to 29 CFR 1926 Subpart L.
G. 	Personnel operating aerial lifts shall be trained as to the safe operation of the lift.
H. 	The Contractor shall address aerial lift safety in the Contractor’s Safety and Health Plan.  Aerial lift requirements shall include training, inspection, and PPE.
I.	All aerial lifts shall have current preventive maintenance records available for inspection by Pantex personnel.
J. 	Personnel operating lifts shall perform a documented pre-operation inspection prior to service.
K. 	Electric lifts shall be charged only in locations specified by Pantex. 
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1.22	PENETRATION/EXCAVATION PERMITS
A. 	Subsurface penetrations below site finished grade or through walls, floors, ceiling and roofs of structures could contain unidentified utilities and electrical in addition to known utilities. Therefore, for ALL proposed penetrations and excavations involving drilling, boring, cutting, heating, and digging require a permit. No penetrations/excavations will be made prior to evaluation and approval by Pantex personnel. The Pantex Excavation and Penetration Program will be the program of record and will be included in the Contractor’s Safety and Health Plans. (Reference Exhibit 6, Work Instruction 02.01.01.05.23, Planning and Execution of Excavations and Penetrations.)
1. 	The Contractor (Requestor) shall assist the Pantex COR in completing the PX-2872A.
2. 	The Contractor shall provide a map or sketch of area to be worked and shall mark the intended penetrations/excavations before applying for a permit.
B.	Pantex Utility Locator personnel will perform a utility scan and physically mark all utilities known to exist within the permitted area prior to issuing a Penetration Permit.
1.	There may be utility lines in the area that are not known to Pantex.
2.	Pantex makes no representation, guarantee, or warranty concerning the accuracy of these markings.
3.	The Contractor shall consider the uncertainties associated with these markings and perform the penetration with due caution.
4.	The Contractor is responsible for mitigating hazards associated with excavating in the proximity of known and identified utilities.  Based on site conditions and soils, mechanical digging, hand digging, and/or hydro vacuum digging may be appropriate to avoid hazards.
C.	The Contractor shall update the as-built drawings or sketches as necessary to identify locations and interferences, and will communicate this information to the employees performing the penetration known to all equipment operators before beginning a penetration.
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1.23	PROCEDURES FOR DAMAGED OR CUT UTILITIES
A. 	If a utility is accidentally damaged, the Contractor shall evacuate all personnel to a safe distance.  No one will be permitted to work on a damaged line or pipe until it is proven safe.
B. 	If a utility is damaged during a penetration/excavation, the Contractor shall notify the OC at 477-5000.
C. 	Electrical lines shall be tested by qualified personnel.
D. 	Prior to covering the utility, the Contractor shall notify the Pantex Site Office COR that repairs are complete.  The Contractor shall not cover the utility until the COR has verified and approved the repair, inclusive of the placement of any required utility marking tape.
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1.24	PENETRATIONS
A.	The Contractor shall address penetration safety requirements in the AHA.
B.	Utilize a mechanical drill stop to prevent damage to concealed metallic items.  
C.	Provide documented training that details the operation and safety features of this equipment.
D.	Prior to daily use, test the operation of the equipment to assure that the equipment will terminate power to the drill motor upon contact with grounded metal.
E.	LOTO existing electrical power or lighting circuits in the area of drilling or coring prior to commencing with drilling and coring operations.
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1.25	EXCAVATIONS 
A. 	The Contractor shall comply with the excavation safety requirements in 29 CFR 1926, Subpart P.
B. 	The Contractor shall address excavation safety requirements in the Contractor’s Safety and Health Plan.  Excavation safety requirements shall include competent person inspections, techniques for classifying soil, excavation permits, locating, and protection of underground utilities, barricading, access/egress, maintaining spoil material, benching/shoring, and traffic control.  
C. 	There are contaminated soil areas at Pantex as defined by Pantex Plant.  Contaminated soil areas are classified as Solid Waste Management Units (SWMU), Soil Contaminated Areas (SCA), or Waste Management Groups (WMG).  These locations have known soil contaminants and require special permission from Pantex Plant prior to excavating.  Pantex Plant must submit an interference request to the State of Texas prior to performing any excavation work in a contaminated soil area.  The interference request will identify the level of protection and training needed by the Contractor prior to performing excavation activities.  If it is determined that 40-hour hazardous waste training is needed, the Contractor shall submit a Safety and Health Plan that complies with the provisions outlined in 29 CFR 1910.120 for environmental work or 29 CFR 1926.65 for construction work.  No excavation work, hand or mechanical, shall be performed in a contaminated soil area without the written permission from Pantex Plant.  
D. 	If suspected archeological resources (i.e., bones, ceramic vessels fragments, or stone artifacts, areas of charcoal or red-stained earth) are uncovered during excavation, the Contractor shall stop work related to the excavation immediately and contact the Pantex COR.
E. 	The Contractor shall document the exact location and depth of all utility lines exposed during the excavation.
F. 	The Contractor shall maintain all physical utility markings until the excavation is complete.
G. 	The Contractor shall update as-built drawings to show the exact location and depth of new or modified utilities.
H. 	A competent person designated by the Contractor shall inspect all excavations which require personnel entry.  
I. 	All open excavations shall be barricaded when unattended.
J. 	Any open excavation within 6 feet of roadway shall be barricaded with flashing yellow lights.
K.  	Any open excavation over personnel walkways shall be covered with a physical barrier and equipped with standard railing.
L. 	If the Contractor encounters evidence of contamination during excavation, the Contractor shall:
1.	Stop all work in or near the excavation.
2.	Notify the OC or Pantex COR.
3.	Work in or near the excavation shall not resume until authorized by the Pantex COR.
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1.26	VEHICLES
A. 	All vehicles entering Pantex Plant are subject to a safety inspection.  Brakes, lights, glass, fuel systems, electrical systems and exhaust systems shall be in good condition.  Vehicles that leak fluids will be taken off-site.  Other vehicles or equipment that has the potential for fluid spills/leaks will have a spill kit available to mediate the spill.  The spill kit shall contain a 10x10 sheet of plastic, a shovel and a container to catch fluid or to place cleaned up soil.
B. 	All Contractor personnel shall obey posted speed limit signs, stop signs, or applicable traffic signs whether in their personnel vehicle or a Contractor-owned vehicle.  Drivers shall reduce speeds as necessary for the safe operation of vehicles during inclement weather or poor road conditions.
C. 	All personnel shall wear seat belts while operating or riding in a vehicle on the Pantex site.  Seat belts are mandatory on the Pantex site.  
D. 	The number of passengers in a vehicle shall not exceed the number the vehicle was designated to transport.
E. 	Riding in the back of a truck is prohibited.
F. 	Getting on or off vehicles while they are in motion is prohibited.
G. 	Vehicles shall stop and yield the right of way when meeting a vehicle displaying flashing lights.  Drivers shall not proceed until the vehicle has passed their location.  Passing these vehicles is prohibited.
H. 	Equipment or vehicles that may have caused or been a contributing factor in an accident shall not be moved until released by Pantex Plant.  Equipment or vehicles may be moved to prevent further injury to an accident victim or to allow access to an accident victim.
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1.27	EQUIPMENT
A. 	The Contractor shall maintain comprehensive records documenting all structural changes or corrected structural damage for oncoming drilling rigs.  These records shall be kept up to date and made available to the assigned Pantex COR for inspection upon request.  The records shall also document that qualified personnel, as appropriate, completed modifications to the drilling rig (e.g., use of a certified welder).
B. 	The Contractor shall consider the height, width, weight and turning radius of any equipment or deliveries brought onto the Pantex Site.  The Contractor shall allow enough clearance to prevent damage to Plant buildings, utilities, fences or other structures.  The Contractor shall obtain approval, 24-hours in advance, from the Construction Management Logistics Coordinator prior to bringing oversize vehicles or overweight vehicles onto Pantex Plant.  Oversized vehicles or overweight vehicles are any vehicles that exceed 13 feet 8 inches in height, exceed 8 feet 6 inches in width, vehicles (including transport and load) that exceed 80,000-pounds or a tractor/trailer that exceeds 53 feet in length. 
C.	Contractors typically utilize utility trailers for transporting small materials and equipment to and from the Pantex Plant.  Utility trailers, per the Texas Transportation Code Chapter 547, states that trailers having a gross weight of 4500-pounds or more (this includes trailer and content), must be equipped with trailer brakes.  Contractors are to verify the gross weight of trailers prior to use at Pantex.  Also, trailers will be equipped with safety chains and the use of chains will be strictly enforced.
D. 	It is the responsibility of the Contractor and associated sub-tier contractors to protect Plant buildings and structures.  Therefore, the Contractor will be required to assign a Spotter to assist vehicle operators while passing through overhead ramp doors.  The Spotter will be responsible for verifying ramp doors are fully raised and to assure passing equipment have sufficient clearance in regards to height and width.
E. 	Equipment shall be located so that exhausts discharge away from combustible materials. 
F. 	Where exhausts for equipment are piped to outside a structure, a clearance of 9’ is required between the exhaust piping and combustibles.
G. 	Service areas for equipment shall not be located within structures under construction, alteration, or demolition.
[bookmark: _Toc294195551]1.28	LOADS OF 254,300 POUNDS OR GREATER
A. 	Loads in excess of 254,300 pounds gross vehicle weight will not be allowed within the Limited Area (LA), Protected Area (PA), or Material Access Area (MAA) without specific authorization from Pantex.
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1.29	OPERATIONS INVOLVING THE USE OF CRANES AND NON-CRANE EQUIPMENT
A.	All operations involving the use of cranes and non-crane types of equipment must be evaluated by Pantex to assure the safety of site workers in addition to Plant facilities and material routes.  Advanced authorization to conduct crane and non-crane type activities will be granted by Pantex based upon the location where such operations are to take place.  The Pantex OC will authorize crane and non-crane (equipment such as bucket trucks, backhoes, excavators, loaders, aerial lifts, scissor lift trucks, forklifts, etc.), which may have the potential to impact Pantex buildings, ramps, corridors, loading docks, or equipment within Zone 11, Zone 12 South, Zone 12 MAA, Zone 4, east and west gate roadways and weapon material movement routes connecting the identified locations (i.e., paved roadways).  For clarification, crane operations and non-crane type equipment will be defined as follows:
1. 	Cranes will be considered equipment that has booms, whether lattice or hydraulic, that could have rotating platforms, and are used to raise and lower material.  This will include forklifts that perform below-the-tine lifting.  
2. 	Non-crane type equipment will be considered equipment that could have booms, hydraulic cylinders, rotating platforms, platform lifts, etc., that have the capability of being raised perpendicular to, adjacent to, or over occupied buildings, ramps, corridors loading docks, or equipment where fall down would be a concern. 
B. 	For crane operations in the specified locations, the Pantex OC will require sufficient information from a PX-4782 for review BEFORE granting authorization for the lifting activity.  The Lift Plan will be completed and will include the controls necessary, including barricades to the affected area, to prevent personnel or weapon materials from being impacted during hoisting and rigging operations.  Locations outside the specified parameters may still require a lift plan but the lift plan will not need to be submitted to the OC nor will authorization be required through the OC.  
C. 	For non-crane type operations ( such as: aerial lift, scissor lift, bucket truck, pole cat, extendable forklift, backhoe, trackhoe, and front end loader) in the specified locations, the Pantex OC will require a PX-5668 for Pantex Contractor operations for review BEFORE granting authorization.  The PX-5668 will be completed and will address the controls necessary, to include barricading of affected areas, to prevent personnel or materials from being impacted while using such equipment within fall down distance of potential impact locations. 
D.	The Pantex COR will make advanced notification to the Pantex OC for authorization when crane and non-crane operations are required in the specified locations and assure barricades re erected before such operations begin.
1.	If the OC denies the request to perform crane or non-crane operations, the activity is not permitted to begin until the authorization is granted.
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A. 	Mobile crane operations are to comply with DOE-STD-1090-2004.
B. 	A durable rating chart with legible letters and figures shall be provided with each crane and attached in a location accessible to the operator while at the controls.
C. 	A daily preoperational check will be performed to verify operation of the controls and to inspect crane hooks, wire rope, hydraulic systems, and warning systems for operation or damage.
D. 	Crane owners shall have a documented preventive maintenance program.
E. 	Operators shall not engage in any activity that will divert attention from operating the crane.  In addition the Operator shall not operate the crane if experiencing any condition that could result in reduced physical or mental capabilities.
F.	Operators shall know the rated capacity of the crane and the weight of the load.
G.	Operators shall test for crane stability before lifting loads.
H.	Operators shall always fully extend outriggers beams unless otherwise specified on the Contractor’s load chart for the crane.
I.	If operating crane near power lines, maintain a minimum of 10 feet clearance.
J.	Assure that the load is attached to the load block hook properly, securely and using approved slings and devices.
K.	Ordinary lifts require a designated leader who shall be present at the lift site during the entire lift operation.
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1.31	FORKLIFT OPERATIONS
A. 	Forklift operations are to comply with DOE-STD-1090-2004.
B. 	Forklifts shall not be used beyond the rated capacity.
C. 	Forklifts shall have a nameplate with the truck model and serial number, weight of the truck, rated capacity, additional information concerning codes and standards.
D. 	Instructions for the pre-operational inspections shall be readily available to the Operator.
E. 	Forklift Operators shall provide documentation of training and qualification.
F. 	Operators shall perform daily pre-operational checks.
G. 	Prior to initial use of newly arrived rental forklift, the forklift shall be inspected by a qualified inspector.
H. 	Do not attach or operate any attachment on a forklift that has not been approved for use by the Contractor.
I. 	The fork length should be at least two thirds of the load length.
J. 	Lifts require a designated leader who shall be present at the lift site during the entire lift operation.
K. 	A Pantex approved lift plan will be required for forklift operations by the Contractor if: 
1.	The times of the forklift are extended above the roof of a building/ramp that could be occupied during lifting operations or impact a Pantex material access route, or 
2.	A forklift is used for a “bellow the tine” lifting activities using slings.  
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1.32	SLINGS
A.	Rigging slings (wire rope, alloy steel-chain slings, and synthetic slings) are to comply with DOE-STD1090-2004.  Sample forms for differing types of sling inspections are included as exhibits at the end of the identified chapter.
B. 	Slings should be stored in racks (preferably vertical) when not in use and should be protected from chemical and mechanical damage.
C. 	Slings shall be visually inspected prior to each use and annually inspected by a qualified inspector.
D. 	Wire rope slings shall be marked with the following information:  Name or trademark of the Contractor, rated capacity for the type of hitch(es), diameter size, and evidence of periodic inspection.
E. 	Synthetic slings shall be permanently marked with the following:  name or trademark of the Contractor, Contractor’s code or stock number, rated capacity for types of hitches used, type of core, cover, or web material, and the inspection due date.
F. 	Slings shall be removed for service if showing signs of damage or missing or illegible sling identification.
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1.33	RIGGING ACCESSORIES
A. 	Rigging accessories are to comply with DOE-STD-1090-2004.
B. 	The Operator or other designated person shall visually inspect rigging accessories at the beginning of each work shift prior to use.
C. 	Rigging hooks shall be marked with the Contractor’s identification by forge, cast, or die-stamped in a low stress and non-wearing area of the hook.
D. 	Shackles shall be marked with Contractor’s name or trademark, size, rated capacity.
E. 	Eyebolts used for hoisting shall be fabricated from forged carbon or alloy steel.
F. 	Eyebolt marking: carbon steel shall have the Contractor’s name or trademark.  Alloy steel shall have the symbol “A” and the Contractor’s name or trademark.
G. 	Swivel hoist rings shall be fabricated from carbon or alloy steel and shall be marked with the working load limit. 
H. 	The Contractor will designate a competent person to supervise rigging operations.

[bookmark: _Toc294195557]1.34	FIRE SAFETY
A. 	Reporting Fires
1. 	All fires, including fires extinguished by the Contractor, must be reported immediately to the Pantex Plant Fire Department by using one of the following methods:
· Activating a fire alarm manual pull station
· Using a telephone to call Extension 3333
· Requesting SPOs make notification by radio.
2. 	All Contractor employees shall be familiar with the nearest location of fire alarm manual pull stations or telephones to prevent delays in reporting a fire.
B. 	Emergency Exits and Means of Egress
1.	NFPA 101 will be used as the guideline for establishing all means of exit and egress.  Special attention should be given to NFPA 101 Chapter 7.
2.	Pantex shall establish Muster Stations or Assembly Points for Contractor and Contractor personnel.
3.	The Contractor shall familiarize all employees, including Contractor employees, with escape routes, mustering stations and assembly points before assigning them to a work area.
4.	The Contractor shall assure adequate means of escape are provided for all construction employees per NFPA 1 Chapter 14.
5.	Emergency exits and passageways in existing or partially occupied new facilities will be kept clear at all times.  The Contractor shall maintain a clear path at least 44 inches wide to these exists.
6. 	No materials or equipment will be stored, stacked or parked in a manner preventing access to an emergency exit or egress route.
C. 	Fire Extinguishers
1. 	The Contractor shall provide portable fire extinguishers at the construction site per NFPA 10 Chapter 5 &7.
2. 	Fire extinguishers must have a gauge or other visual charge indicator.
3. 	The Contractor shall provide and mount at least one 2 ½" pound "ABC" type fire extinguisher on equipment powered by internal combustion engines. 
4. 	Tampers and vibrators are exempt from the mounting requirements but an extinguisher must be available within 50 feet of operations.
5. 	Vehicles used solely for personnel transportation are exempt from this requirement.
6. 	Fire extinguishers must be located where they are readily available for use. 
7. 	All extinguishers shall be properly charged, current inspection tagged, approved safety pin and tamper resistant seal. 
8. 	Fire extinguishers containing pressured water are allowed provided they are least 2 ½ gallons in size and are used where the only hazard is ordinary combustible materials (e.g., wood, paper, plastics, etc.).
9. 	"ABC" or "BC" rated dry chemical fire extinguishers, at least 10 lbs. in size, are required where flammable or combustible liquid fires or energized electrical fires may occur.
10. 	The Contractor shall not remove Government owned fire extinguishers from their installed locations except for emergency use.
D. 	Cutting, Welding, and Other Hot Work
1.	The Contractor shall use NFPA 51B Chapter 4 & 5 and NFPA 241Chapter 5 as a guideline for performing cutting, welding, grinding or other hot work.
2. 	A Pantex Permit for Hot Work (PX-5394) must be requested and obtained prior to performing any Hot Work. 
3. 	The Contractor shall perform all brazing, welding and cutting operations in compliance with 29 CFR 1926, Subpart J.  The Contractor shall include brazing, cutting, and welding safety requirements in the Contractor’s Safety and Health Plan.  Safety requirements shall include PPE requirements, protection of hoses and cables, cylinder storage, fire protection, and fire prevention. 
4. 	Prior to performing “Hot Work” (welding, cutting, etc.) or operating other flame producing /spark producing devices, the Contractors are required to provide at least two (2), twenty (20) pound 4A:20 BC rated extinguishers.  All extinguishers shall be current inspection tagged, approved safety pin and tamper resistant seal. 
5. 	A designated FIRE WATCH is required for any “Hot Work” performed at Pantex.  The Fire Watch shall be trained in accordance with NFPA 51B Chapter 4 & 5 and remain on-site for a minimum of 30 minutes after cessation of Hot Work or as specified on the hot work permit.  Personnel assigned fire watch duties shall check all concealed and blind areas to confirm there are no hidden or smoldering fires before leaving the area.
6. 	The designated Fire Watch shall be assigned no other concurrent duties.  The Fire Watch shall wear fire retardant clothing. 
7. 	A Fire Watch shall be posted on each side of a wall where Hot Work is being performed.
8. 	The Contractor is responsible to perform pre-job inspections of proposed Hot Work locations.  The pre-job inspection will include the identification of potential fire hazards to aid in the determining of hazard controls.  To the extent possible, cutting, welding and grinding operations shall be conducted to direct sparks or slag toward open areas where all combustibles have been removed.
9. 	The Contractor is responsible for protecting any equipment of structures that could be damaged while performing Hot Work operations.
10. 	Openings in floors, wall, ducts and blind areas within 35 feet of the work shall be covered.
11. 	All curtains for welding flash protection shall be suitable to protect personnel from the flash.
12. 	No cutting, welding, or grinding on High Explosive (HE) contaminated piping or piping that is painted white is permitted without the approval of the Safety Department.
13. 	The Contractor shall not perform cutting, welding, grinding, or other Hot Work in any facility or on any fixtures, duct work or equipment that may be contaminated with HEs or solvents unless the work has been approved by the Nuclear Explosives Safety Department.
14. 	The Contractor shall be required to provide ventilation and respiratory protection (if needed) to assure worker exposures do not exceed any OSHA PEL or ACGIH TLV.  The most stringent exposure limit will be enforced.
15. 	Unless otherwise approved by Pantex Plant, the Contractor shall not use welding rods or electrodes that contain lead or brazing filler metals which contain cadmium.
E. 	Electric Arc Welders
1. 	Electric arc welders shall be operated in accordance with NFPA 70, Chapter 6, Article 630. 
2. 	Unless the building frame is completely exposed between the ground and the worksite, no part of the building frame, lightning protection system or grounding system will be used as an earth ground for welding operations.
3. 	Ground leads shall be connected as near as possible to the worksite to prevent arcing in blind areas.
4. 	Cables shall be of adequate size for the current used and in good condition.
F.	Sprinkler and Riser Systems
1.	Building sprinkler, risers or any part of a fire protection system shall not be used as an anchor or suspension point for any construction activities.
2. 	Impairment of any fire protection system or component requires compensatory actions (fire watch) and prior approval from Pantex.
G. 	Smoking Areas
1.	Smoking is prohibited in all existing buildings and structures except in designated and approved locations.
2. 	The Contractor may request permission to establish smoking areas from the Fire Prevention Officer.  
3. 	Smoking areas will not be permitted:
a.	Within 50 feet of an existing structure.
b.	Inside a new structure if it is attached to an existing structure and the new structure is not protected by a fully operational sprinkler system.
4. 	Smoking areas shall be posted with signs supplied by the Contractor.
5. 	Adequate receptacles (butt cans) to extinguish smoking materials shall be provided by the Contractor.
6. 	The Contractor shall provide 10-lbs "ABC" fire extinguishers in each designated smoking area.
7. 	The Contractor shall supply permanently mounted electric cigarette lighters.  Matches and all other lighters are prohibited.
8. 	Smoking shall be discontinued 30 minutes prior to the end of the work shift.  No construction site shall be left unattended until 30 minutes after the last smoking material is extinguished.
9. 	Smoking areas shall be kept clean and all waste materials shall be removed daily.
H. 	Equipment Inspection
1.	Equipment shall meet the following fire safety criteria:
a. 	Fuel systems (except Liquid Petroleum Gas (LPG) or Liquid Nitrogen Gas (LNG) for tar pots or portable heaters) must be permanently mounted.
b.	When fuel systems are equipped with air cleaners, they must be in place.
c.	Fuel caps or covers must be in place.
d.	Batteries must be firmly mounted to prevent arcing.
e.	Externally mounted batteries must be covered and firmly mounted.
f.	All electrical wires must be in good condition.
g.	Motor vehicles must have a muffler or spark arrestor in place while in operation.
h.	Exhaust manifolds and header pipes must be free from leaks.
i.		Exhaust shall be directed away from operating personnel.
I. 	Portable Heating Equipment
1. 	Portable heaters fueled by combustible liquids must be approved by a nationally recognized testing laboratory, have legible labels and instructions affixed to the heater, use a fuel with a flash point greater than 100 degrees Fahrenheit (F).
2. 	Portable heaters fueled by LPG must be approved by Underwriters Laboratories or Factory Mutual, follow the guidelines in 29 CFR 1926.153.
3. 	Portable heating equipment will be used only after it is approved and labeled by the Fire Prevention Officer and Construction Safety.
4. 	When feasible, the Contractor shall station portable heaters outside of buildings and duct the heat inside.  Duct material shall be approved and rated for this use.
5. 	Equipment must be installed per code and Contractor’s requirements, including maintaining required clearances from combustible materials.
6. 	Fueling by combustible liquids requirements:
a. 	All operations producing heat, flame or sparks within 50 feet of the heater must be shut down prior to fueling the heater.
b. 	Heaters will be shut down and allowed to cool before fueling.
c. 	Approved safety containers of 5 gallon capacity or less will be used to fuel portable heaters.
d. 	The safety container will be moved at least 50 feet from the heater prior to relighting.
e. 	Remove all combustible materials from within 10 feet from the rear and sides and 30 feet from the discharge side of the heater.
f. 	The Contractor shall supply and keep a dedicated fire extinguisher (minimum 10-lbs "ABC") within 10 feet of the heater.
g. 	Heaters shall have a safety control to prevent discharge of fuel in case of ignition failure or flame extinguishment and a safety shut‑off device that minimizes fire hazards in the event the heater is tipped or turned over. 
7. 	Fueling by LPG requirements:
a.	Flexible hose may be used on the low pressure side of the fuel regulator to connect to the portable heater.
b. 	For indoor use, the hose will be kept to a minimum length.  Hose length should be as near 6 feet in length as practical. 
c.	A leak test, at normal operating pressure, will be performed on the complete system prior to lighting the pilot or burner.
d. 	Remove all combustible materials from within 10 feet from the rear and sides and 30 feet from the discharge side of the heater.
e. 	The Contractor shall supply and keep a dedicated fire extinguisher (minimum 10-lbs "ABC") within 10 feet of the heater.
f. 	Refilling of LPG cylinders will not be allowed inside structures.  All ignition sources within 50 feet must be extinguished when changing cylinders.  LPG cylinders will be securely fastened to prevent tipping/falling over.
g. 	Heaters shall have an automatic device to shut off the flow of gas to the main burner or pilot in the event of flame extinguishment or combustion failure and an approved electric ignition system or a pilot, which must be lit and proven before the main burner can be turned on.
J. 	Storage of Combustible Building Materials
1. 	The Contractor shall reference 29 CFR 1926.152 as guidelines for the storage of combustible building materials.
2. 	Temporary storage of combustible building materials is not permitted inside existing structures when the fire protection system is out of service unless authorized by the Pantex COR and the Fire Prevention Officer.
3.  	Combustible building materials shall not be stored in unprotected structures under construction or alteration unless authorized by the Pantex COR and the Fire Prevention Officer.
4. 	Combustible building materials shall be stored at least 30 feet from other structures.
K. 	Storage of Flammable and Combustible Liquids
1. 	The Contractor shall use NFPA 30 as guidance for handling, storing and dispensing flammable and combustible liquids.
2. 	Class II combustible liquids having a flash point at or above 100° F and below 140° F will be handled and stored as a flammable liquid.  This class includes: diesel fuel, kerosene, some types of parts and equipment cleaners, various paint thinners.
3. 	Flammable or Class II Combustible liquids in quantities of 5 gallons or less will be transported and stored in safety containers approved by a nationally recognized testing laboratory.
4. 	The safety container must be equipped with a spring closing lid and internal spark arrestor.  Spring operated lids must function as designed.  Spark arrestor screens must be in place and in good condition.
5. 	Containers must be properly identified and labeled.
6. 	Bulk storage of flammable or combustible liquids must be approved by the Fire Prevention Officer.
7. 	Bulk storage containers must have a dike constructed around them that will hold 110% capacity of the largest container in the event of a spill or release.
8. 	At least two 10-lbs "ABC" or "BC" type fire extinguishers mounted on posts no farther than 50 feet from, nor closer than 25 feet to, the diked area will be in place at all times.
9. 	Where gravity flow tanks are installed, emergency shut off valves will be in place between the tank and the transfer valve.  Emergency shut off valves will be clearly identified, labeled, and operable.
10. 	The Contractor or fuel Contractor will attach locking devices to the tank(s) to prevent unauthorized access to the contents.  Keys will be maintained by the Contractor for their use.
11. 	Storage of Class I or Class II liquids shall not exceed 60 gallons within 50 feet of a structure.
12. 	Fuel for internal combustible engines shall not be stored within structures under construction, alteration, or demolition.
L. 	Storage and Handling of Combustible and Flammable Gases
1.	Storage and handling of combustible and flammable gases shall be in accordance with 29 CFR 1926.153.
M. 	Temporary Enclosures
1. 	NFPA 241 Chapter 8 shall govern the selection of materials and the installation of temporary enclosures.
2. 	Temporary enclosures, barricades, or sight barriers must be of a flame retardant material or painted with an approved flame retardant paint.  The enclosing material shall be securely fastened to avoid blowing into a source of ignition.
3. 	The Contractor must supply an approval form or qualification test of the material prior to its use. 
4. 	Materials, such as Griffolyn 75FR, that will not support or contribute to a fire shall be used.
5. 	Plastic films, tarpaulins and other type of drapes shall not be used.
N.  	Blocking Exits
1. 	If the nature of the work requires blocking an exit, the Contractor shall assure acceptable alternate exits are available and obtain concurrence from the Pantex Fire Prevention Officer and the Pantex COR.
2. 	If an exit is removed from service, the Contractor shall remove or cover all signs directing personnel towards that exit.
3. 	A "NO EXIT" sign with letters at least 3 inches high made of reflective material shall be placed on the door.
4. 	The Contractor shall advise the Pantex COR to inform building occupants the exit is no longer available for use.
5. 	Hasps or locking devices shall not be placed on an emergency exit.
6. 	The Contractor shall remove all chains or locks placed on exit doors for security at the end of shift if the area will be occupied by Plant personnel.
7. 	Emergency exits shall be returned to service as soon as possible after completion of work.
8. 	The Contractor shall replace or uncover any signs covered or removed when the exit was removed from service.
9. 	All “NO EXIT” signs installed when the exit was removed from service shall be removed.
O. 	Fire Hydrants
1.	Fire hydrants must be available at all times for emergency use.  Fire hydrants will not be blocked or obstructed at any time.
2. 	All connections to fire hydrants made by the Contractor shall be approved by the Pantex Plant Fire Department.  If a continuous supply or large volumes of water are required, the Contractor can request permission from the Pantex Plant Fire Department to make connections daily rather than obtain approval for each individual connection.
3. 	Approved pentagon type hydrant wrenches shall be used to operate fire hydrants. 
4.	Connections may be made at the 4-½ inch National Standard Thread (NST thread) streamer or the 2 ½ inch (NST thread) connection.
5. 	Couplings shall be removed and hydrant caps replaced after each use.
6. 	The Contractor shall provide and use a fire hydrant hose bib equipped with an approved Reduced Pressure Zone Backflow Prevention Assembly (RPBA), with proof of current inspection by a Texas Commission on Environmental Quality (TCEQ) licensed RPBA inspector, and a gate valve, or maintain an air gap between the domestic water system and the unit being filled.
7. 	Fire hydrants shall be fully opened and closed slowly.
P. 	Fueling Operations - Vehicles and Light Equipment
1. 	Fueling of vehicles such as pickups, trucks and similar equipment will be performed at the bulk storage area.
2. 	Light equipment with internal combustion engines (e.g., tampers, vibrators, etc.) may be fueled at the jobsite provided a Contractor supplied 10-lbs "ABC" or "BC" fire extinguisher is located at the fueling site and all engines, motors and spark producing devices within 50 feet are stopped.
3. 	Fuel shall be transported in approved safety containers of 5 gallons or less.
4. 	Fuel containers shall be removed immediately after fueling.
5. 	Fuel containers shall be approved by a nationally recognized testing laboratory, equipped with a spring closing lid and internal spark arrestor and be properly identified and labeled.
6.	The quantity of fuel at the jobsite shall be limited to that necessary for one day of operation.
7. 	Internal combustion engines shall be shut down and allowed to cool prior to refueling.
Q. 	Fueling Operations - Heavy Equipment
1.	Fueling of heavy equipment such as motor graders, tracked vehicles and other specialized equipment shall be performed in designated areas.
2. 	Bulk fueling may be performed at the jobsites provided the following requirements are met:
a.	At least two fire extinguishers (10-lbs "ABC" or "BC") shall be properly mounted on all fuel trailers or trucks.
b.	All engines and motors (except approved dispensing motors) shall be stopped during fueling operations.
c.	All open flames will be extinguished during the fueling operation.
d.	No smoking is allowed within 50 feet of the fueling operation.
e.	Cutting, welding, grinding or other hot work within 50 feet of the fueling operation must be discontinued.
f.	Service vehicles and fuel trailers will be placarded on four sides with:
	(1)	"No Smoking Within 50 Feet," and
(2)	The proper United Nations (UN) or Department of Transportation (DOT) Identification numbers (1203 and/or 1993) and placarded as Class 3 Flammable and Combustible Liquid. 
3. 	Fueling is not permitted inside buildings, ramps or other enclosures or within 50 feet of existing structures.
4. 	Bulk fuel vehicles and trailers will be removed from the jobsite immediately after fueling operations are complete.  They will be kept at the bulk fuel storage area or off Pantex property.
5. 	If fueling operations require more than 100 gallons of fuel to be transported into the Zone 4 MAA or Zone 12 MAA, the following additional requirements shall apply:
a.	Pantex Plant Fire Department personnel and apparatus capable of supplying Aqueous Film Forming Foam (AFFF) shall be staged in the MAA before bulk fuel vehicles or trailers are allowed to enter the MAA.
b.	Pantex Plant Fire Department personnel and apparatus capable of supplying AFFF shall accompany the bulk fuel vehicles or trailers while in the MAA.
c.	Pantex Plant Fire Department personnel will maintain constant visual contact with bulk fuel vehicles or trailers during transportation and fueling operations inside the MAA.
d. 	The Contractor shall cooperate with the Pantex COR to coordinate bulk fuel truck movements with Transportation operations.
6. 	Dispensing pumps shall be approved by a nationally recognized testing laboratory.
7. 	Automatic shut‑off nozzles are required on all electric or pneumatic pumps.
8. 	Flammable liquid dispensing nozzles approved by the Fire Prevention Officer will be used.
9. 	The dispensing nozzle shall be in contact with the vehicles being fueled to prevent static discharge.  Bonding straps between the two vehicles may be required.
10. 	Fuel pumps shall not operate from the dispensing vehicle's engine unless it is powered by an 
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1.35	POWDER-ACTUATED TOOLS
A. 	Contractor personnel using powder-actuated tools must be trained and certified (i.e., licensed).  Proof of certification must be maintained at the construction site.
B. 	The Contractor will ensure that the powder-actuated tools, and all loaded cartridges, are controlled at the jobsite and not left unattended or made available to unauthorized personnel.  The powder-actuated tools, and all loaded cartridges, are to be removed from the project site daily.
C. 	The Contractor will address specified operational safety requirements for powder-actuated tools in an AHA.
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1.36	ELECTROMAGNETIC RADIATION PRODUCING EQUIPMENT
A. 	The Contractor shall not use any equipment in Zone 4, Zone 11, Zone 12 South, Zone 12 MAA, the Burning Grounds, or the Firing Site Areas that could emit radio frequencies unless approved by Pantex.  Equipment that could emit radio frequencies includes: 
· Vehicle two-way radios
· Portable two-way radios
· Signal generators
· Intrusion detectors
· Electronic sweep oscillators
· Radar equipment
· Cellular phones
· Ground penetrating radar
· Field magnetometers.  
B. 	If the Contractor requires equipment that could emit radio frequencies in the listed areas, the Contractor shall complete a PX-740 and obtain approval prior to the use of this equipment.  
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1.37	EXPLOSIVES SAFETY
A. 	The use of explosives by Contractors at Pantex Plant is prohibited.
B. 	The Contractor shall not perform any work on any structure, equipment, utility, piping, duct or other object that is, or may be, contaminated with HEs without prior approval from the Nuclear Explosives Safety Department.  The Contractor personnel shall be qualified to perform work on any item that may be contaminated with HE residue.  The qualifications will be reviewed and approved by Pantex Explosive Safety personnel.
C.	The use of explosives by Contractors at Pantex Plant is prohibited unless prior arrangements are made and are incorporated into contract documents.  If explosives are allowed, the operations will be performed in accordance with 29 CFR 1910.109 requirements.  The use of explosives will require the submittal and approval of an Explosive Safety Work Plan.  The Plan, at a minimum, shall address the following controls:
· Scope of work requiring the use of explosives
· Type of explosives to be used
· Transportation of explosives 
· Storage of Explosives
· Site Controls (communication, no smoking, radio frequency, etc.)
· Control Zone
· Notification requirements
· Explosives operations (i.e., unpacking explosives, installing explosives, detonation of explosives)
· Miss-Fire Procedures
· Personnel qualifications.

[bookmark: _Toc294195561]1.38	CONCERTINA (RAZOR) WIRE
A. 	The security fencing in the PAs of Pantex could be equipped with concertina (razor) wire.  The wire is designed and positioned to impale and hold an intruder in place.  Special tools and techniques are required to remove anyone trapped in this wire. 
B. 	The Pantex Plant Fire Department has the equipment required to extricate persons who become entangled.
C. 	Call 477-5000 immediately or request a SPO to notify the Pantex Plant Fire Department if a person becomes trapped.
D. 	If this contract requires Contractors to place employees near this wire, the Contractor shall conduct safety meetings to instruct their employees on the hazards of razor wire.  The Pantex Plant Fire Department is available for these safety meetings.
E. 	Personnel working near concertina wire need to be informed of the following safety requirements:
1.	Employees are to stay alert and know the location of the wire at all times.
2.	Employees are not to touch the wire if the job does not require it.
3.	Employees that become entangled in the wire shall remain calm and minimize any body movement.
4.	Other employees should never attempt to extricate anyone trapped in the wire.  Attempts to untangle an employee could jeopardize the rescuer and cause additional injury to the victim.
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A. 	The Contractor will be informed when lightning warnings are issued at the Pantex Site.  When lightning warnings are issued, a representative of the Contractor shall determine if it is necessary to leave the work location until the warnings have been canceled.  Termination of work when lightning warnings are issued is not mandatory.  Lightning Personnel Safety Conditions will be issued when lightning strikes are detected within a 10-mile radius of the Pantex site.  When Lightning Personnel Safety Conditions are issued, the Contractor shall terminate all exterior operations.  The Contractor shall direct all Site personnel to seek shelter inside company vehicles or buildings. 
B. 	When high winds, ice, or other hazardous condition are present, Personnel Safety Conditions will be announced by the Pantex Plant OC.  When Personnel Safety Conditions are issued, a representative of the Contractor shall determine if it is necessary to leave the work location until the warnings have been canceled.  If conditions become severe, Pantex Plant may direct the Contractors to cease work until Personnel Safety Conditions are canceled.
C.	When performing elevated work, unless evaluated by the Competent Safety Person, the Pantex COR, involved Contractor employees and a Pantex S&IH Representative, activities will cease when wind speeds, including gusts, exceed 25 mph.  If work activities and wind conditions are evaluated and employees are allowed to perform elevated work when the wind is in excess of 25 mph, including gust, justification for approval will be documented by the Competent Safety Person on the Contractor’s daily log.
D. 	If tornado warnings are issued, the Contractor shall seek the best available shelter.  If the Contractor is under a Security Escort, the Contractor shall follow the direction of the SPO.  If the Contractor is not under a Security Escort, and a harden structure is not accessible, the Contractor shall seek shelter in ditches, depressions, or culverts. 

[bookmark: _Toc294195563]1.40	PESTICIDE APPLICATIONS
A. 	A pesticide is any substance or mixture of substances intended to prevent, destroy, repel, or mitigate any pest or for use as a Plant regulator, defoliant, or desiccant.  Examples of pesticides include: insecticide, fungicide, herbicide, rodenticide, predicide, nematicide, avicide, molluscicide, and piscide. 
B. 	The Contractor shall submit proof the applicator has:
1. 	A current Certified Commercial Applicator License from the Texas Department of Agriculture or the Structural Pest Control Board.
2. 	Appropriate bonding and insurance.
3. 	The Contractor shall have the MSDS for the pesticides.  The MSDS must be accessible to all employees associated with the project requiring the application.
4. 	The Contractor shall provide and require the use of appropriate PPE while handling, mixing or applying pesticides.
[bookmark: _Toc294195564]
1.41	PESTICIDE APPLICATION NOTIFICATION 
A. 	Before applying an agriculture pesticide, the Contractor shall make the notifications as referenced in 40 CFR 170.
B. 	Before applying a structural pesticide, the Contractor shall make the notifications specified in Article 135B-6. 
C. 	The Contractor shall coordinate the application with the Pantex COR at least 2 working days prior to the application.
D. 	The Contractor shall inform the Pantex COR of the:
1.	Type of pesticide to be used.
2.	The targeted pest.
3.	Date and time of the planned application.
E. 	If a scheduled application is canceled, the entire notification process shall be repeated for the new application date.
F. 	The Pantex COR shall notify the Pantex Plan OC as to the date and time the application will occur.  Notification of the OC must be prior to the start of the application.
[bookmark: _Toc294195565]
1.42	PESTICIDE RECORDKEEPING
A. 	The Contractor shall submit a PX-3736 (Exhibit 5) no later than 24 hours after application.
B. 	The Record of Pesticide Application shall contain the following information:
1.	Date and time of day that each application started and ended.
2. 	Name of the COR for whom the application was made.
3. 	The location of the building or land where the application was made, stated in a manner that would permit inspection by authorized parties (such as building numbers or grid numbers from a Plant grid map).
4. 	The pesticide applied, including:
a.	Product name.
b.	The products Environmental Agency registration number.
c.	Rate of product applied per unit (e.g., lb/acre).
d.	Total volume of spray mix, dust, granules or other materials applied (e.g., lb, gal, oz).
5. 	Name of the pest targeted.
6. 	Total acreage or building area treated.
7. 	Wind direction and velocity and air temperature during outdoor application.
8. 	Description of application equipment used.
C. 	The Pantex COR shall submit a copy of the PX-3736 to the OC and the Environmental Protection and Restoration Department.	
[bookmark: _Toc294195566]
1.43	ASBESTOS
A.	Installation of New Materials:  No products containing asbestos are to be used in the performance of this contract.
[bookmark: _Toc294195567]
1.44	NO ASBESTOS IN SCOPE
A.	No asbestos is expected to be encountered during the performance of this contract.
B.	If materials containing asbestos or materials suspected to contain asbestos are encountered, the Contractor shall stop work immediately and notify the Pantex COR.
[bookmark: _Toc294195568]
1.45	ACCOUNTABILITY AND EMERGENCY PREPAREDNESS
A.	The Contractor shall provide a daily attendance roster to the Logistics Coordinator.  The roster shall identify the names of all Contractor employees, including sub-tiers that are present for work at Pantex.  The daily roster shall be provided no later than 90 minutes after the designated shift start time.  
[bookmark: _Toc294195569]
1.46	EVACUATION OF THE WORK AREA
A.	Contractor shall observe and participate in notices to evacuate the work area.  The evacuation notices may be a drill or actual event.  Contractor employees shall proceed to their designated assembly area.  The Contractor and the Pantex COR may use SPOs, radio, phone, or other means to provide the Logistics Coordinator verification of personnel accountability.  No personnel re-entry will be allowed until the emergency conditions have been corrected or controlled, the hazards reassessed, and needed actions implemented. Contractor shall have plans for all personnel in the event of such actions.  COR shall be contacted before Contractor is allowed back to job site.  An approved evacuation procedure shall be generated by Contractor and approved by COR.
B.	Before evacuating the work area, shut down or make safe equipment or processes, which could become a safety or fire hazard if left unattended, unless doing so endangers personnel.
[bookmark: _Toc294195570]
1.47	EQUIPMENT AND TOOLS
A. 	Tools and equipment brought onto the site shall be used only for the purpose for which they are designed.  Tools and equipment shall be inspected, and determined (or certified, such as lifting slings) to be adequate for the use intended.  Routine inspections shall be conducted by the Contractor to ensure needed repairs and maintenance are completed.  Defective or otherwise unsafe equipment shall be immediately removed from the service and segregated or disabled to prevent inadvertent use.  
B. 	The Contractor shall maintain comprehensive records documenting all structural changes or corrected structural damage for oncoming drilling rigs.  These records shall be kept up to date and made available to Pantex upon request.  The records shall also document that qualified personnel, as appropriate, completed modifications to the drilling rig (e.g., use of a certified welder).
[bookmark: _Toc294195571]
1.48	REFERENCES

A.	GOVERNING DOCUMENTS
1.	https://iw.pxplant.com/ucm/groups/jsp/documents/documents/rms/ReqFlowdown.jsp?docno=DIV-01500 

[bookmark: _1.57_AUTHORIZING_DOCUMENTS][bookmark: _Toc258563850]B.	AUTHORIZING DOCUMENTS
1.   	None

C.	RELATED DOCUMENTS
1.   	None
[bookmark: _1.57.59_REFERENCES][bookmark: _1.57_REFERENCES][bookmark: _1.60__GENERATED][bookmark: _Toc258563852]D. 	GENERATED DOCUMENTS
   	Copies of the forms found in this Section can be acquired through the COR. 
[bookmark: _1.1._5861_EXHIBITS]
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SECTION 01550 - RADIATION SAFETY
[bookmark: _PART_1.__3][bookmark: _Toc288116366]PART 1.   GENERAL
The Pantex Site Office Contracting Officer Representative (COR), and coordinated with the COR AND Radiation Safety Department (RSD) will determine what radiological controls will be needed for the scope based on the information provided by the Project Subcontract Technical Representative (COR)/Contractor on the PX-2998.   The PX-2998 shall be submitted ten working days prior to bringing on radioactive sources or Radiation Generating Devices (RGDs) as well as doing any type of radiological work at the Pantex Plant. The PX-2998 must be submitted prior to beginning operations/work.

RSD will evaluate all radioactive sources (including consumer products) to determine exemption status.  Exempt radioactive sources include consumer products such as static eliminators, smoke detectors, clock dials, welding rods and exit signs.

If notification is not provided before the source/device arrives on site, the operation shall not start until proper documentation is submitted and approved by RSD, and Contractors have completed the required radiological training.

The Contractor may be required to participate in the Pantex Dosimetry Program.  

	NOTE

	If the use of radioactive sources is not applicable to scope of work, reserve Section 1.1.


[bookmark: _Toc284242945][bookmark: _Toc288116367]1.1	RADIATION SOURCE CONTROL
A.	Sealed Radioactive Sources
1.	This section shall be applicable to the Contractor if the scope of work requires the use of a sealed radioactive source.  Certain sealed radioactive sources are exempt from controls or testing; however, RSD will make the determination whether the source is exempt or not.
2.	A sealed radioactive source is radioactive material that emits radiation:
a.	Contained in a sealed capsule.
b.	Sealed between layers of non-radioactive material.
c.	Firmly fixed to a non-radioactive surface by electroplating or other means.
d.	Radioactive sources located inside instruments/devices.
3.	Examples of sealed radioactive sources include, but are not limited to:
a.	Sealed sources contained in moisture or density gauges.
b.	Instrument check sources.
c.	Sources used for radiography.	
d.	Sources used for well logging.
B.	Requirements for Sealed Sources
1.	The Contractor shall notify and provide written documentation to RSD through the COR in writing at least ten working days before sealed sources are scheduled to arrive at the Pantex Plant.
2.	The Contractor and COR shall complete a PX-2998 and submit the form to RSD at least ten working days prior to beginning operations involving radioactive materials.
3.	The Contractor shall also provide the following information with the PX-2998:
a.	A detailed description of how and where the source will be used.
b.	A schedule of when the source will be used (dates/times) and where (location) the source will be stored while at the Pantex Plant.
c.	A copy of the Nuclear Regulatory Commission (NRC) License, Agreement State License, or By-Product Material License, if applicable.
d.	Isotope – neutron sources are not allowed in the Limited Area (LA), Protected Area (PA), and Material Access Area (MAA) during specific times.  RSD can assist the COR with coordinating neutron source use. 
e.	Activity.
f.	Source assay date.
g.	Contractor, model, and serial number, if applicable.
h.	Latest integrity and leak test records.
i.	Copies of operator training certifications.
j.	Copies of personnel’s operating and emergency procedures.
4.	Upon arrival at the Pantex Plant, the Contractor will notify the COR and determine when and where the initial leak test will be performed.  The Contractor shall bring the approved PX-2863 that was issued by RSD to the initial leak test.
5.	COR and RSD may schedule periodic leak tests and these will be noted on the PX-2863.  
6.	Prior to leaving the Pantex Plant an exit leak test will be conducted and the original PX-2863 will be retrieved from the Contractor by COR.
[bookmark: _Toc284242947][bookmark: _Toc288116368]1.2	RADIATION GENERATING DEVICE CONTROL
A.	RGD

	NOTE

	If RGDs are not applicable to this scope of work, Reserve Section 1.2.



1. This section shall be applicable to this contract if the scope of work requires the use of an RGD.
2. An RGD is defined as a:
a. Sealed source which emits ionizing radiation with an unshielded source intensity greater than or equal to 100 mrem per hour at a distance of 30 centimeters from the source.
b. Particle accelerator or X-ray emitting device, which produces ionizing radiation, used for single purpose applications.
c. Devices which produce ionizing radiation, i.e., troxler density gauge, well logging.
3. Examples of RGDs include, but are not limited to:
a. Portable linear accelerators (linacs).
b. X-ray machines.
c. Radiography sources - neutron sources are not allowed in LA, PA, and MAA during specific times.  COR, and RSD can assist the COR with coordinating neutron source use.
B. Requirements for RGDs at Pantex
1. The Contractor shall notify and provide written documentation to COR and RSD through the COR at least ten working days before RGDs are scheduled to arrive at the Pantex Plant.
2. The Contractor and COR shall complete a PX-2998 and submit the form to RSD, at least ten working days prior to beginning operations involving radioactive materials.
3. The Contractor shall also provide the following information with the PX-2998:
a. A detailed description of how and where the RGD will be used.
b. A schedule of when the RGD will be used (dates/times) and where (location) the RGD will be stored while at the Pantex Plant.
c. Type of RGD - neutron sources are not allowed in LA, PA, and MAA during specific times.  RSD can assist the COR with coordinating neutron source use. 
d. Contractor, model, and serial number of RGD.
e. Output parameters (i.e., kvP, dose rate) device registration, if applicable.
f. Copies of operator training certifications.
g. Copies of personnel’s operating and emergency procedures.
4. Upon arrival at the Pantex Plant, the Contractor will notify and the COR and the RSD and determine when and where the initial leak test will be performed.  The Contractor shall bring the approved PX-2863 that was issued by RSD to the initial leak test.
5. COR and RSD may schedule periodic leak tests and these will be noted on the PX-2863.  
6. Prior to leaving the Pantex Plant, an exit leak test will be conducted and the original PX-2863 will be retrieved from the Contractor by COR and RSD.
[bookmark: _Toc284242949][bookmark: _Toc288116369]1.3	INDUSTRIAL RADIOGRAPHY
	NOTE

	If neither 1.1 or 1.2 applies, Reserve 1.3.


A. Industrial radiography is the examination of materials, inspecting them using short 
X-rays/gamma rays or neutrons to penetrate various materials for hidden flaws by non-destructive methods.
1. Examples of radiography:
a. Testing and grading welds on pressurized pipes, vessels, and pipelines.
b. Structural welds, welder’s test coupon, well logging, and troxler density gauge.
c. Locating rebar or conduit in concrete, walls, floors, ceilings, containers, etc.
d. Locate anomalies due to corrosion or mechanical damage. 
B. Requirements for Radiography
1. It may be necessary to schedule radiography during off shifts.  Radiography operations shall be coordinated with the COR
2. During radiography operations, the Contractor shall control the area around the source as specified by the RSD.  The Contractor shall have qualified personnel to operate RGDs.
3. Refer to Section 1.2.B and provide the following information requested to COR/RSD.
[bookmark: _Toc284242951][bookmark: _Toc288116370]1.4	ABNORMAL RADIOLOGICAL EVENT
A.	The Contractor shall notify the RSD (Ext. 4452) and the COR immediately in the event of any unusual or abnormal radiological occurrence.
1.	Examples of unusual or abnormal radiological occurrences include, but are not limited to:
a.	The loss or damage of radioactive sources.
b.	The loss or control of radioactive material.
c.	Radiological boundary violations.
d.	Discovery of any violation, lapse, or termination of any license or permit.
[bookmark: _Toc284242953][bookmark: _Toc284238665][bookmark: _Toc284242954][bookmark: _Toc288116371]1.5	RADIOLOGICAL PERMITS
	NOTE

	If neither 1.1 or 1.2 applies, Reserve 1.5.




A. [bookmark: _Toc275952738][bookmark: _Toc275953474][bookmark: _Toc276029081][bookmark: _Toc276029125][bookmark: _Toc276029180][bookmark: _Toc276029212][bookmark: _Toc275952739][bookmark: _Toc275953475][bookmark: _Toc276029082][bookmark: _Toc276029126][bookmark: _Toc276029181][bookmark: _Toc276029213][bookmark: _Toc275952740][bookmark: _Toc275953476][bookmark: _Toc276029083][bookmark: _Toc276029127][bookmark: _Toc276029182][bookmark: _Toc276029214][bookmark: _Toc275952741][bookmark: _Toc275953477][bookmark: _Toc276029084][bookmark: _Toc276029128][bookmark: _Toc276029183][bookmark: _Toc276029215][bookmark: _Toc275952742][bookmark: _Toc275953478][bookmark: _Toc276029085][bookmark: _Toc276029129][bookmark: _Toc276029184][bookmark: _Toc276029216]The Contractor shall obtain and maintain required licenses and permits for sources used at the Pantex Plant.  The Contractor shall conduct operations in a safe manner and in compliance with applicable licenses and permits.
1. Applicable licenses and permits may include the following:
a. NRC License.
b. State Agreement License.
c. By-Product Material License.
d. PX-2099.
e. PX-2863.
f. PX-2998.
B. Radiological Work Permit (RWP) (PX-2099).
C. The RWP is a document that identifies radiological conditions, establishes worker protection, and monitoring requirements.  This document serves as an administrative process for planning and controlling radiological work and informing the worker of radiological conditions.
1. The Contractor shall comply with RWP requirements.
a. RWPs are used to plan work and control entry/exit requirements while performing radiological work.
2. Radiation Safety Entry Exit Permit (PX-2863).
3. The Contractor shall be issued a PX-2863 at the time the source or RGD is initially brought to the Pantex Plant.   
4. The Contractor shall contact the COR to arrange to meet a Radiation Safety Technician (RST) who will perform radiological surveys and complete the PX-2863.  
5. The Contractor will be notified of any additional requirements such as periodic integrity tests of radioactive sources.  Integrity/leak tests are required:
a. After each well logging operation.
b. At certain frequencies during the intermittent use of devices, such as moisture density gauges.
c. The PX-2863 is re-issued by RSD every 30 days following the results of the required integrity tests.	The Contractor shall notify the COR when this requirement has been completed each time. 
d. Prior to leaving the Pantex Plant an exit leak test will be conducted and the original PX-2863 will be retrieved from the Contractor by COR.
4. The Contractor shall maintain the PX-2863 until the completion of the job and then return it to the COR.  The original PX-2863 shall be returned to COR before the sealed source or RGD is removed from the Pantex Plant.
D. Evaluation of Radiological Operations (PX-2998)
The RSD will determine if a RWP is required based on the information contained on the PX-2998.  
[bookmark: _Toc284242956][bookmark: _Toc276037507][bookmark: _Toc276039578][bookmark: _Toc276368955][bookmark: _Toc276386308][bookmark: _Toc288116372]1.6	POSTING AND BOUNDARIES
A.	Areas and materials controlled for radiological purposes will be designated with a magenta standard three-bladed radiological warning symbol (trefoil) on yellow background.  Entrance points to radiologically controlled areas will have signs or postings stating the entry requirements, such as “Personnel Dosimeters, RWP, and Radiological Worker (RW) I or II Training Required.”
B.	Boundaries of Contamination Areas (CAs) and Radiological Buffer Areas (RBAs) will be established by Pantex using yellow and magenta rope, tape, chain, or similar barriers.
C.	Contractors may encounter the following radiological postings at the Pantex Plant:
1.	Controlled Areas.
2.	Radioactive Material Areas (RMAs).
3.	Radiation Areas (RAs).
4.	High RAs.
5.	Very High RAs.
6.	Contamination Areas (CAs).
7.	Radiological Buffer Areas (RBAs).
8.	High CAs.
9.	Fixed CAs.
10.	Soil Contamination Areas (SCAs).
11.	Airborne Radioactivity Areas.
D.	Contractors shall adhere to radiological postings and labeling.  Contractors are responsible for the following:
1.	Before entering an area controlled for radiological purposes, read all of the signs.  
2.	Obey any posted, written, or oral requirements including “Exit,” “Evacuate,” “Hold Point” or “Stop Work Orders” from Radiation Safety personnel.
3.	Only Radiation Safety personnel are authorized to physically move/remove a radiological posting or boundary.  An approved PX-2998 is required prior to having Radiation Safety personnel move/remove the posting and/or boundary.  
E. The Contractor shall protect and maintain installed radiological signs and boundaries specific to their job/scope.  The Contractor is responsible for the following actions while controlling or performing their work:
1.	Alert individuals to the presence of radiation and/or radioactive materials.
2.	Control exposure to radiation using the “As Low As Reasonably Achievable” (ALARA) principles.
3.	Prevent the spread of contamination.
4.	Minimize radioactive waste.
[bookmark: _Toc284242958][bookmark: _Toc288116374]1.7	DOSIMETRY
	Contractors, lower tier Contractors, vendor, or Contractor employees may be required to wear a dosimeter when entering a posted radiological area such as a RA. 
A. External Dosimetry
		All dosimeters shall be provided by COR to Contractors.  Dosimeters are issued at the Access Control Office, Building 16-12 between the hours of 8:00 a.m. and 4:00 p.m. on business days.  Contractors that possess a Q or L clearance may pick up a dosimeter in Building 12-122. 
1. Contractors can obtain an external dosimeter by completing a PX-2868 and returning it to Access Control or Dosimetry in Building 12-122.
2. Dosimeters are to be worn:
a. On the front side of the body.
b. Between the neck and waist (wearing the dosimeter clipped at the waist such that the dosimeter itself hangs slightly below the waist is acceptable) and in the area subject to the highest dose-rate.
c. Against the body (NOT clipped to a chain or covered by other clothing, such as jackets).
d. Under the shielded apron or Personal Protective Equipment (PPE).
e. With the name label facing away from the body.
f. In the way prescribed by RWP, Technical Work Document, or posting.
3. Dosimeters shall be stored at a designated storage board approved by Pantex when not in use.  Dosimeters shall NOT be removed from the Pantex Plant.
4. The Contractor shall place COR issued dosimeters on the designated board and made available for reading.
5. Pantex personnel shall read dosimeters each month unless the individual is in the Quarterly Exchange Program.  Pantex personnel will provide radiation dose reports to the Contractor.
6. Dosimeters shall be returned to the COR when:
a. Work is completed.
b. Any individual terminates employment.
7. The Contractors agrees to pay $400.00 for failure to return each dosimeter upon completion of work or employee termination to compensate Pantex for dosimeter costs.
8. RSD may require Contractors to wear extremity (wrist) dosimeters, depending on the type of work that will be performed.  Wrist dosimeters will also be provided by Pantex.




B. Internal Dosimetry
	NOTE

	Reserve 1.8.B if Internal Dosimetry is not required for this project.



1. Internal Dosimetry shall consist of bioassay of urine samples.  Contractors in an Internal Dosimetry Program will be required to provide a baseline urine sample.
2. Failure to provide bioassay samples will result in the loss of access to the work area.
3. All Contractor and subcontractor employees shall participate in an Internal Dosimetry Program if they require entry into a:
a. CA.
b. High CA.
c. Airborne Radioactivity Area.
d. SCA (if the soil is disturbed).
e. Fixed CA (if the fixed contamination is disturbed).
4. Contractors can obtain an internal bioassay kit by completing a PX-3489 and returning it to the COR 48 hours in advance of Contractor’s baseline sample submittal.
5. Upon completion of work, or upon termination of an employee performing this work, the Contractor shall notify the RSD at least 48 hours in advance of the employee’s departure to permit collection of a sample prior to departure.
[bookmark: _Toc284238670][bookmark: _Toc284242961][bookmark: _Toc276386314][bookmark: _Toc276386318][bookmark: _Toc276386321][bookmark: _Toc288116376]1.8	RADIOLOGICAL TRAINING
A.	GENERAL EMPLOYEE RADIOLOGICAL TRAINING (GERT)
Each employee of the Contractor and all lower tier subcontractors, vendors or Contractors shall have a minimum of GERT before entering specified radiological areas.  GERT does not allow the Contractor to perform ANY radiological work. 
1. GERT qualified personnel may enter the following areas provided they DO NOT perform radiological hands-on work:	
a. Controlled Area.
b. RMA.
c. RA, Entry only under Radiological Escort.
d. Fixed CA, entry as long as no work will disturb the fixed contamination.
e. SCA, entry as long as no work will disturb the soil, i.e., any activity that moves soil from one location to another including driving or walking through mud, digging, trenching, plowing, or mowing.
2. GERT Classes: 
a. Contractors entering a Controlled Area or a RMA can complete the GERT Section in the Visitor/Contractor Orientation Guide and complete the PX-3864 for the Course 553.05 to have access.
b. Contractors entering a RA or that will be issued a dosimeter by Pantex must complete the instructor-led Class 7.03 and successfully pass a written exam with 80% or better.   
c. GERT refresher is required every 24 months.
B. [bookmark: _Toc275952749][bookmark: _Toc275953485]RADIOLOGICAL WORKER TRAINING I (RWT I)
	NOTE

	Reserve this section if RWT I is not required.



1. Each employee of the Contractor and all lower tier subcontractors, vendors, or Contractors shall become RWT I qualified by passing a twelve hour class on radiation safety if the employee requires unescorted access to radiological areas not covered by GERT Reference 1.10.A.1,  RWT II Reference 1.10.C, or will performs hands-on work with radioactive material.  Radiological work is defined as using, packaging, handling, moving, or storing radioactive materials no matter the length of time.  
2. Contractors will complete RWT I, which consists of a written exam as well as a hands-on practical.  The instructor-led class, CR 7.06, must be successfully completed with an 80% or higher on the written exam, prior to attempting the hands-on practical class, JT 7.10.  After RWT I is completed a refresher course must be taken every 24 months in order to remain qualified at the Pantex Plant.  
C. RADIOLOGICAL WORKER TRAINING II
	NOTE

	Reserve this section if RWT II is not required.



1. RWT II is for Contractors who will be performing radiological work or requiring unescorted access in the following areas:
a. CA.
b. High CA.
c. SCA (will be disturbing the soil).
d. Fixed CA (will be disturbing the fixed contamination material).	
2. Each employee of the Contractor and all lower tier subcontractors, vendors, or Contractors shall become RWT II qualified by passing a 16-hour class on radiation safety if the employee requires unescorted access to, or will be performing, radiological work in the areas listed in 1.10.C.1.  Contractors will complete RWT II, which consists of a written exam as well as a hands-on practical.  The instructor-led class, CR 7.04, must be successfully completed with an 80% or higher on the written exam, prior to attempting the hands-on practical class, JT 7.12.  After RWT II is completed, a refresher course must be taken every 24 months in order to remain qualified at the Pantex Plant.
[bookmark: _Toc284238673][bookmark: _Toc284242964][bookmark: _Toc276386324][bookmark: _Toc284242966][bookmark: _Toc288116378]1.9	RADIOACTIVE WASTE MANAGEMENT
A.	The Contractor will not start work without a proper radioactive waste container at the job-site. 
B.	The Contractor shall strive to minimize the amount of radioactive waste generated and minimize the spread of contamination.
C.	The Contractor shall implement the following practices to the extent they can be reasonably achieved:
1.	The quantity of materials entering a RBA shall be kept to the minimum required to perform the work.
2.	Measures to prevent the inadvertent contamination of materials in RBAs and Radiological Areas shall be implemented.
3.	Recyclable or burnable items shall be used where practical.
4.	Equipment, chemicals, solvents, and cleaners shall be reused to the extent practical.
5.	Uncontaminated waste shall be segregated from potentially contaminated waste.
6.	Selected consumable materials shall be compatible with volume reduction practices and waste processing systems.
7.	The Contractor shall train employees in waste reduction philosophy, techniques, and methods.
8.	Reusable items shall be segregated from other items.
[bookmark: _Toc284242968][bookmark: _Toc276035005][bookmark: _Toc276035141][bookmark: _Toc276035249][bookmark: _Toc276037267][bookmark: _Toc276037517][bookmark: _Toc276039588][bookmark: _Toc276368965][bookmark: _Toc276386328][bookmark: _Toc276035006][bookmark: _Toc276035142][bookmark: _Toc276035250][bookmark: _Toc276037268][bookmark: _Toc276037518][bookmark: _Toc276039589][bookmark: _Toc276368966][bookmark: _Toc276386329][bookmark: _Toc276035009][bookmark: _Toc276035145][bookmark: _Toc276035253][bookmark: _Toc276037271][bookmark: _Toc276037521][bookmark: _Toc276039592][bookmark: _Toc276368969][bookmark: _Toc276386332][bookmark: _Toc276035012][bookmark: _Toc276035148][bookmark: _Toc276035256][bookmark: _Toc276037274][bookmark: _Toc276037524][bookmark: _Toc276039595][bookmark: _Toc276368972][bookmark: _Toc276386335][bookmark: _Toc276035013][bookmark: _Toc276035149][bookmark: _Toc276035257][bookmark: _Toc276037275][bookmark: _Toc276037525][bookmark: _Toc276039596][bookmark: _Toc276368973][bookmark: _Toc276386336][bookmark: _Toc276035014][bookmark: _Toc276035150][bookmark: _Toc276035258][bookmark: _Toc276037276][bookmark: _Toc276037526][bookmark: _Toc276039597][bookmark: _Toc276368974][bookmark: _Toc276386337][bookmark: _Toc276035015][bookmark: _Toc276035151][bookmark: _Toc276035259][bookmark: _Toc276037277][bookmark: _Toc276037527][bookmark: _Toc276039598][bookmark: _Toc276368975][bookmark: _Toc276386338][bookmark: _Toc276035018][bookmark: _Toc276035154][bookmark: _Toc276035262][bookmark: _Toc276037280][bookmark: _Toc276037530][bookmark: _Toc276039601][bookmark: _Toc276368978][bookmark: _Toc276386341][bookmark: _Toc288116379]1.10	FLAMMABLE COMBUSTABLE MATERIAL IN AN RADIOACTIVE MATERIAL AREA (RMA)
A.	Radioactive material shall be used, handled, or stored in RMAs or Radiologically Controlled areas designated by COR.
B.	Flammable or combustible materials shall not be stored next to a RMA.
C.	The use of flammable or combustible materials in a RMA shall be minimized as much as reasonably achievable.
	[bookmark: _Toc288116380]NOTE

	If the Contractor is required to package or transport radioactive materials, replace A and or B with the MNL-RS0001 requirements for transportation routes, monitoring, inspection requirements, and shipping procedures.



1.11	PACKAGING AND TRANSPORTATION FOR RADIOACTIVE MATERIALS
A.	Labels and containers for radioactive materials shall be provided by COR.
B.	COR and Pantex COR will provide transportation for radioactive materials, except for Contractor-owned sealed sources.
C.	Radioactive material packaging.
1.	Radioactive material shall be securely wrapped in plastic or placed in a closed container unless it is in a:
a.	CA.
b.	High CA.
c.	Airborne Radioactivity Area.
D.	Sharp edges or projections shall be covered with tape or other protection to assure the integrity of the package.
	[bookmark: _Toc276035291][bookmark: _Toc276037309][bookmark: _Toc276037559][bookmark: _Toc276039630][bookmark: _Toc276369007][bookmark: _Toc276386370][bookmark: _Toc276035292][bookmark: _Toc276037310][bookmark: _Toc276037560][bookmark: _Toc276039631][bookmark: _Toc276369008][bookmark: _Toc276386371]NOTE

	Consult the RSD to determine the contamination controls appropriate for this project and reserve is this section is not applicable.


E. Vacuum Cleaners:
1. Vacuum cleaners used to remove radioactive contamination shall be purchased by the Contractor and shall become the property of the Government upon completion of this contract.
2. Vacuum cleaners used for radiological purposes must be approved by the RSD before purchase.
	NOTE

	Consult the RSD to determine vacuum cleaner labeling requirements appropriate for this project and enter them in this paragraph.




	NOTE

	Consult the RSD to determine the restrictions on vacuum cleaner use and dumping appropriate for this project and enter them in this paragraph.



RESPONSE TO UNEXPECTED CONDITIONS
[bookmark: _Toc284242971][bookmark: _Toc288116381]1.12	SPILL RESPONSE
	NOTE

	Consult the RSD and the Waste Operations Department to determine the spill responses appropriate for the scope of work in this project and enter them in this paragraph.




REFERENCES
[bookmark: _Toc288116382][bookmark: _Toc288116383]1.13	GOVERNING DOCUMENTS
A.  https://iw.pxplant.com/ucm/groups/jsp/documents/documents/rms/ReqFlowdown.jsp?docno=DIV-01550
1.14	AUTHORIZING DOCUMENTS
A.	DIR-0001, “Roles and Responsibilities for the Management and Operation of Pantex Plant”
[bookmark: _Toc288116384]1.15	RELATED DOCUMENTS
A.	MNL-RS0001, “Pantex Radiological Control Manual”
[bookmark: _Toc288116385]1.16	FORMS
.	Copies of the forms found in this Section can be acquired through the COR 
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[bookmark: _GENERAL][bookmark: _Toc206136225]
SECTION 01565 ‑ UNDERGROUND UTILITIES
GENERAL
A. The Contractor shall refer to DIV-01500 – Safety and Health for additional information.
1.1 [bookmark: _Toc206136226]UTILITY IDENTIFICATION

A.	The Contractor shall mark all underground utilities installed by this project with trace wire, marking tape, signs and identification tags.
B. If more than one utility is installed in a trench, the Contractor shall install trace wire, marking tape, signs and identification tags for each utility.  If not provided for by design drawings and specifications, the Contractor shall obtain approval from the Project Subcontract Technical Representative (COR) before installing more than one utility in a trench.
C. The Contractor shall replace any trace wire, marking tape, signs or identification tags removed during the conduct of work.    
D. The Contractor shall repair or replace any trace wire, marking tape, signs or identification tags damaged during the conduct of work.
1.2 [bookmark: _Toc206136227]TRACE WIRE
A. The Contractor shall install trace wires:
1. Beside and at centerline of utility.
2. Trace wire splices shall be marked with a line post.
3. The trace wire shall be electronically continuous from termination to termination.
4. Trace wire terminations are required at the beginning and end of the utility.  Additional terminations shall be installed as required to achieve a maximum distance of 300 feet between terminations.
5. Trace wires shall be terminated in a weatherproof electrical junction box.
a. The box shall be located where the utility enters a building or attached to a line marker post as appropriate.
b. An insulated banana plug shall be installed in a gasketed cover plate stamped with the abbreviated name of the utility.
c. The trace wire shall be connected to the banana plug.
B. The Contractor shall notify the Pantex COR upon completion of trace wire installation or repair.
C. The trace wire shall not be covered before the installation has been approved by the Pantex COR.
1.3 [bookmark: _Toc206136228]IDENTIFICATION TAPE
A. The Contractor shall install utility marking tape 12 inches below the surface in non-paved areas and just below the sub-base in paved areas.
1. The tape shall be installed with the printed side up.
2. Precautions shall be taken to ensure the tape is not pulled, distorted or otherwise misplaced when backfilling the trench.
3. The Contractor shall repair any marking tape associated with utilities that have been damaged during excavation.
B. The Contractor shall notify the Pantex COR upon completion of the marking tape installation or repair.
C. The marking tape shall not be covered before the installation has been approved by the Pantex COR.
1.4 [bookmark: _Toc206136229]MARKER SIGNS
A. Utility line marker signs and posts shall be located at:
1. Any bend of the utility line.
2. Each splice.
3. Each change in direction.
4. Each end of the utility (where applicable).
5. Intervals of 300 feet or less on straight runs (except when in roadways, parking lots, plowed fields, etc.).
B. Utility marker signs and posts shall be placed 2 feet to the side of the utility with the sign reading from the utility side.  The marker must be on the same side of the line for the full length of the utility run.
C. Utility marker posts shall be embedded in concrete.
PART 2.  [bookmark: _Toc206136230]PRODUCTS
2.1 [bookmark: _Toc206136231]UTILITY IDENTIFICATION
A. Trace Wire - Trace wire shall be direct burial USE multi-strand single conductor #12 XHHW copper wire.
1. Where the trenching method is used, trace wire shall be direct burial USE multi-strand single conductor #12 XHHW copper wire.
2. Where horizontal directional drilling or pipe bursting is used, trace wire shall be two runs of ¼” stainless steel cable. 
B. Waterproof splices shall be made with splice kits approved by the conductor Contractor or Pantex.
2.2 [bookmark: _Toc206136232]UTILITY MARKING TAPE
A. Utility marking tape shall be made of an inert plastic film (i.e. polyethylene plastic) that is impervious to alkalis, acids or chemicals likely to be encountered in soils.
B. Utility marking tape shall be made a minimum of 6 inches wide and have a minimum thickness of 4 mil.
C. Marking tape shall be color coded in accordance with the American Public Works Association Uniform Color Code as follows:
	COLOR
	UTILITY

	Green
	Sewer and drain lines.

	Red
	Electrical power lines, cables, conduits and lighting cables.

	Orange
	Communications alarm or signal lines, cables and conduit.

	Blue
	Water, irrigation, or slurry lines.

	Yellow
	Gas, oil, steam, petroleum or gaseous materials.


D. Marking tape identification printing shall be on one side in permanent black letters 1 inch high and shall be repeated for the full length of the tape.  The printing shall consist of words printed in two rows as follows:
CAUTION   CAUTION   CAUTION
BURIED (insert utility name) LINE BELOW
2.3 [bookmark: _Toc206136233]UTILITY LINE MARKER
A. Utility line marker posts shall be produced from high strength "hat" channel.
1. The weight of each post before punching shall be 2.00 lbs/ft.
2. The posts shall be punched with .438 inch diameter holes on 1 inch centers its full length with the first and last holes a minimum of 1 inch from each end.
3. After fabrication, the post shall be galvanized to ASTM A128 or have a baked-on enamel finish.
B. Utility line marker sign blanks shall measure 10 inches by 14 inches and be manufactured from 16 gage (minimum) aluminum or 20 gage (minimum) galvanized steel.  The corners shall be rounded.
C. Signs shall either be painted directly onto the metal blank or a preprinted plastic sign may be laminated to the metal blank.
1. The sign blank shall be prepared per Contractor's recommendations prior to painting or lamination.
2. Signs shall be lettered and colored as shown on the attached detail.
D. Utility marker signs shall be attached to the marker post with at least 2 bolts with lockwashers and nuts.  The bolts, lockwashers and nuts must be galvanized per ASTM A128.
E. Utility identification tags shall be made of brass and stamped with the following information:
1. Utility Type (i.e., WTR, SWR, CC, T, etc.).
2. Depth (inches).
3. Burial Description (i.e., direct burial, conduit, ductbank, steel pipe, etc.).
4. Date Installed.
Copies of the forms found in this Section can be acquired through the COR.
END OF SECTION 01565
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SECTION 01600 – ENVIRONMENTAL PROTECTION
[bookmark: _PART_1.__4][bookmark: _Toc208995192]PART 1.  GENERAL
1.2 [bookmark: _Toc208995193]GENERAL REQUIREMENTS
A. The Contractor shall provide, install and maintain procedures, controls or other protective measures to minimize environmental pollution and damage caused by construction activities associated with this contract.
1. Environmental pollution and damage is defined as the presence of chemical, physical or biological elements or agents which:
a. Adversely affect human health or welfare.
b. Unfavorably alter ecological balances of importance to human life.
c. Affect threatened or endangered species, species of concern, or nests of birds protected by the Migratory Bird Species Act.
d. Degrade the environment for aesthetic, cultural, or historical purposes.
2. Control of environmental pollution and damage shall consider:
a. The air, water, and land.
b. Management of noise, solid waste, radiant energy, and other pollutants.
c. Wildlife.
d. Historical, Archaeological, and Cultural Resources.
B. The Contractor shall comply with all Federal, State, and local regulations pertaining to the environment.  This includes, but is not limited to: 
1. Water pollution.
2. Air pollution.
3. Noise pollution.
4. Protection of wildlife.
C. Contractor shall re-seed or otherwise re-vegetate all areas denuded by construction activities associated with this contract.  Refer to Section 1.2 for details.
D. The Contractor shall perform weekly inspections to assure the controls and components of the plans required by this section are in place.  Completion of the inspections and any corrective action(s) taken shall be documented in the Contractor’s Daily Log.
1.3 [bookmark: _Toc208995194]VEGETATION
A. Comply with Specification 2486. 
1.4 [bookmark: _Toc208995195]PROTECTION OF ENVIRONMENTAL RESOURCES
A. Protection of Land Resources
1. Prior to start of construction, Pantex will identify all land resources to be preserved within the work area.
a. The Contractor shall not remove, cut, deface, injure, or destroy land resources including trees, shrubs, vines, grasses, topsoil, and landforms without permission from the COR.  
b. No ropes, cables, or guys shall be fastened to or attached to any tree for anchorage.
2. Prior to the start of construction, the Contractor shall mark the areas where no work is to be performed.
a. Isolated areas within the general work area that are to be saved shall be marked or fenced.
b. Monuments and markers shall be protected.
c. Markers shall be visible during darkness if construction operations are conducted during darkness.
d. The Contractor shall inform all his personnel of the purpose for marking or protecting objects.
B. Protection of Landscape
1. The Contractor shall clearly identify trees, shrubs, vines, grasses, landforms and other landscape features to be preserved. Identification methods may include marking, fencing, wooden enclosures, barricades, or other approved techniques.
2. The Contractor shall reduce exposure of unprotected erodible soils.
3. Earthwork brought to final grade shall be finished as indicated and specified.
4. Side slopes and back slopes shall be protected as soon as practicable upon completion of rough grading.
5. All earthwork shall be planned and conducted to minimize the amount of unprotected soil.
6. All earthwork shall be planned and conducted to minimize the length of time unprotected soil is exposed to wind and water erosion.
C. Erosion and Sediment Control
1. The Contractor shall construct or install temporary storm water control measures to prevent erosion and sedimentation. Acceptable temporary control measures include, but are not limited to, berms, dikes, drains, sedimentation basins, or bio-degradable products such as soil retention blankets, hay bales, and straw wattles. Temporary control measures shall be inspected and maintained until construction is complete.  
2. Runoff from the construction site may be controlled, diverted to protected drainage courses, or retarded by using diversion ditches, benches, and berms.
3. Borrow areas shall be managed to minimize erosion.
D. Stabilization of Disturbed Soil
1. Stabilization shall be initiated on disturbed areas as soon as practicable but no more than 14 days after the construction activity on this portion of the site has been temporarily or permanently ceased except:
a. Where construction will resume within 21 days from the time when activities temporarily ceased.
b. Stabilization cannot be initiated due to snow cover.
E. Temporary Excavation and Embankments
Temporary excavations and embankments shall be controlled to protect adjacent areas from contamination.
F. Waste Disposal
Solid waste, chemical waste, and discarded materials shall be disposed of in accordance with the Contractor’s approved Waste Management plan.
G. Protection of Historical, Archaeological, and Cultural Resources 
1. Known, existing historical, archaeological, and cultural resources within the Contractor’s work area will be identified by the Pantex COR.
2. The Contractor shall take precautions to preserve all such resources in the condition existing at the time they were identified to the Contractor.
3. The Contractor shall install and maintain protective devices as required by the COR.  Such devices may include off-limit markings, fences, and barricades.
4. If items of historical, archaeological, or cultural interest are discovered during construction, the Contractor shall cease work in the area and notify the Pantex COR immediately.
H. Protection of Water Resources
The Contractor shall supervise and control construction activities to avoid pollution of surface or ground water.
I. Protection of Wildlife Resources
1. The Contractor shall manage and control construction activities to minimize interference with or disturbance of wildlife.
2. The Contractor shall cease work in the area and notify the Pantex COR immediately if a bird nest containing, or potentially containing, eggs or young is encountered during work activities.
3. Birds cannot be prevented from tending to eggs or young, and this includes by means of physical barriers or by project activity (50 CFR 10, Migratory Bird Treaty Act).
4. The Contractor should anticipate that delays are possible, and that the Pantex COR may ask them to discard nests not containing eggs or young or to prevent bird access to structures provided that active nests are not present.
5. The Contractor shall have nuisance or hazardous species (e.g. rattlesnakes, skunks, etc.) removed from the area by Pantex.  Contact the Pantex COR to arrange removal.
J. Protection of Air Resources
1. The Contractor shall supervise, manage, and control construction activities, inside or outside of the project boundaries, to minimize air pollution. 
2. All equipment and processes operated by the Contractor shall be in accordance with Federal and State emission and performance laws and standards. 
3. Air pollution control techniques shall include, but are not limited to, the following:
a. Dust particles, aerosols, and gaseous by-products from construction activities and processing and preparation of materials shall be controlled to levels permitted by law at all times; including weekends, holidays, and hours when work is not in progress.
b. Excavations, stockpiles, haul roads, access roads, spoil areas, borrow areas, and other work areas inside or outside the job site shall be kept free of particulates which would exceed air pollution standards or create a hazard or nuisance. 
c. Hydrocarbon and carbon monoxide emissions from equipment shall be controlled to Federal and State limits at all times.
d. Odors shall be controlled during all construction activities, processing of materials, and preparation of materials.
1.5 [bookmark: _Toc208995196]WASTE MANAGEMENT 
A. The Contractor shall practice good housekeeping.  The work site shall be kept clean and orderly with debris, scrap and waste removed as it is created and accumulated.
B. The Contractor shall minimize the generation of waste.
C. Except for used asphalt and concrete, no material having value shall be removed from Pantex Plant.  The Contractor shall contact the COR to arrange for disposition of this material.
D. Waste material shall not be removed from Pantex Plant without prior approval from the Pantex COR.
E. Burning of waste is prohibited.
F. The Contractor shall segregate waste appropriately and handle it in accordance with all applicable rules, orders, laws and regulations.
1.6 [bookmark: _Toc208995197]WASTE CLASSIFICATIONS
A. Hazardous Waste is defined in 40 CFR §261.3 Resource Conservation and Recovery Act (RCRA).  Examples of Hazardous Waste include, but are not limited to:
1. Solvent or heavy metal‑contaminated solids or soils
2. Mineral spirits or solvents
3. Paint waste
4. Paint thinners
5. Acids
6. Used batteries
7. Sandblasting sand contaminated with a hazardous material
8. Aerosol containers.
B. Class I Waste is defined in 30 TAC §335.1 and is regulated by Texas Commission on Environmental Quality (TCEQ) rules as posing "substantial present or potential danger to human health or the environment."  It does not meet the RCRA definition of Hazardous Waste.  Examples of Class I Waste include, but are not limited to waste oil, antifreeze, and asbestos.
C. Class II Waste is defined in 30 TAC §335.1 as "any individual solid waste or combination of industrial solid waste which cannot be described as Hazardous or Class I Waste."  Examples of Class II Waste include, but are not limited to paper, cardboard recyclables, plastic wrapping, and dumpster waste.
1.7 [bookmark: _Toc208995198]CONTRACTOR'S WASTE MANAGEMENT PLAN (CWMP)
A. The Contractor shall submit, prior to construction mobilization, a project specific CWMP to Pantex for review and approval.  The Contractor shall not deviate from the approved CWMP or change the CWMP without Pantex Site Office Contracting Officer Representative (COR) approval.   The Contractor shall submit plan 30 days before construction.  
B. The Contractor shall modify the CWMP and submit the modifications to Pantex for review and approval in the event of:
1. Changes in waste generation processes.
2. Changes in the number or location of storage and accumulation sites.
3. Changes in the type or volume of materials and waste.
4. Changes in the schedule.
5. Changes in the operations.
C. A generic model CWMP will be available from Waste Operations Department and may be requested by the Contractor.  At a minimum, the CWMP shall address the following: 
1. Scope
2. Waste management responsibilities.
3. Waste minimization practices and procedures.
4. Inventories of hazardous materials to be used including estimated quantity to be used and estimated volume of storage.
5. Descriptions, diagrams or maps of proposed hazardous materials storage areas, waste accumulation sites and empty drum storage areas.
6. Bulk fuel storage and security measures.
7. Descriptions of all proposed waste streams including: hazardous constituents, characteristics, waste classification, generation processes and estimated volumes.
8. Descriptions of proposed Hazardous Waste and Class I Waste accumulation sites including less than 55 gallons accumulation sites.
9. Spill prevention and control plans including personnel protective equipment, equipment, response procedures, and clean‑up and mitigation.
10. Schedule and activities for closure of the work sites.
11. Immediate action procedures in the event a bulging drum is discovered.
12. An estimate of the amount of excess soil to be excavated at each Solid Waste Management Unit.
13. An estimate of the amount of water required to decontaminate equipment at each Solid Waste Management Unit.
1.8 [bookmark: _Toc208995199]CONTRACTOR WASTE COORDINATOR (CWC)
A. The Contractor shall designate a CWC to:
1. Implement the provisions of the CWMP.
2. Assure all waste streams are properly characterized and classified for proper disposal.
3. Request waste containers and waste disposition.
4. Make appropriate notification in the event of spills.
5. Perform closure of the site at completion of the contract.
1.9 [bookmark: _Toc208995200]EXCESS SOIL
A. The Contractor is encouraged to use excess uncontaminated soil from excavations for grading and foundations where possible.
B. Unless other arrangements are proposed by the Contractor and approved by Pantex, excess uncontaminated soil, free of concrete, asphalt and debris, will be placed in the Zone 10 landfill. The Contractor shall make prior arrangements with the COR before placing material in the Zone 10 Landfill.
C. The Contractor shall contact the Pantex COR prior to disposal to confirm the soils are placed in the correct cell.
1.10 [bookmark: _Toc208995201]ASPHALT
A. The Contractor shall segregate asphalt from other materials (concrete, base material, dirt, bollards, fence posts, sign posts, etc.) to the extent possible before removing it from the construction site.
B. The Contractor shall recycle asphalt that has not been characterized as hazardous waste or Class I Waste.
C. The Contractor shall select a firm to recycle the material and make all arrangements for recycling; including transportation of the material.
1. The Contractor shall submit the name of the proposed recycling firm to the COR.  The COR will submit the name of the recycler to Waste Operations for approval.
2. No material shall be removed from the Pantex Plant until the recycling firm has been approved by Waste Operations.
3. All vehicles removing recyclable material from the Pantex Plant shall be weighed at the scales located in Zone 10 before and after the vehicle is loaded to determine the weight of the material removed.
4. The Contractor shall provide the COR with documentation that the material was delivered to an approved recycling firm.  Documentation shall include the:
a. Construction project name.
b. Date the material was removed.
c. Type of material removed.
d. Weight of the material removed.
e. Name of the recycling firm.
1.11 [bookmark: _Toc208995202]CONCRETE
A. The Contractor shall segregate concrete from other materials (base material, dirt, bollards, fence posts, sign posts, etc.) to the extent possible before removing it from the construction site.
B. The Contractor shall recycle all concrete that has been characterized as Uncontaminated.
C. The Contractor shall select a firm to recycle the material and make all arrangements for recycling; including transportation of the material.
D. The Contractor shall submit the name of the proposed recycling firm to the COR.  No material shall be removed from Pantex Plant until the recycling firm has been approved by Waste Operations.
E. All vehicles removing recyclable material from Pantex Plant shall be weighed at the scales located in Zone 10 before and after the vehicle is loaded to determine the weight of the material removed.
F. The Contractor shall provide the Pantex COR with documentation that the material was delivered to an approved recycling firm.  Documentation shall include the:
1. Construction project name.
2. Date the material was removed.
3. Type of material removed.
4. Weight of the material removed.
5. Name of the recycling firm.
1.12 [bookmark: _Toc208995203]SCRAP WOOD
A. Scrap wood consists of all pallets, crates and all other wood that can be shredded and reused.
B. Scrap wood will be segregated from other materials prior to leaving the construction site.
C. Scrap wood will be collected at a designated area within the Pantex Landfill.
D. No wood containing preservatives will be collected for recycling.
E. No other plant trash or waste will be placed in the collection pile.
F. Nails and other fasteners shall be removed or bent to minimize hazards when handling the material.
G. All loads must be weighed at the scales prior to placement into Pantex collection pile.
H. Weights must be reported to the Waste Operations Landfill Operator.
1.13 [bookmark: _Toc208995204]METALS
A. Clean scrap metals that in not contaminated shall be recycled.
B. Pantex will provide an area for recyclable metals.
C. The Contractor shall transport recyclable metals to the collection area.
D. Scrap metals being removed from any radiological areas (radiation area, contamination area, RMAA, etc.) will be documented per Radiation Safety as “Suspension Impacted Metal”.  Scrap metals will be managed as non-releasable to the public for recycling.  Contractor will be responsible for segregating this Suspension Impacted Metal from other non-Suspension Impacted Metals. The Contractor will be responsible for transporting all Suspension Impacted Metal to designated collection area. 
E. Scrap metals that are released by Radiation Safety and not considered “Moratorium Hold” will be transported to Zone 10 by the Contractor for final disposition by Pantex.
1.14 [bookmark: _Toc208995205]BULK FUEL STORAGE
A. Bulk fuels may be stored in approved areas.  Bulk storage cannot exceed 1000 gallons in size.  Proper secondary containment shall be provided for any bulk fuel storage.  This secondary containment should be capable of holding the entire contents of the storage tank plus 10% for freeboard allowance.  The most common type of secondary containment utilized is metal stock tanks.  Plastic protective sheeting shall be placed on the bottom of a bermed area to protect the ground from leakage and spills as long as the size of the bermed area is adequate.  Any bulk storage area must be inspected at least once a month or through routine use for leaks, any damage to secondary containment, and accumulated storm water in the secondary containment.  Any accumulated storm water must be removed to maintain sufficient secondary containment capacity.  Secondary containment should be capable of holding the entire contents of the storage tank plus 10% for freeboard allowance.  If the storm water has any sheen it cannot be released as clean storm water and must be containerized.  Contact Waste Operations for assistance.
B. If gasoline or diesel fuel is spilled, the Contractor shall immediately stop the fueling process and contact the Operations Center at Extension 5000.
1.15 [bookmark: _Toc208995206]CHARACTERIZATION OF WASTE
A. All waste generated during construction will be characterized and classified for proper disposal by Pantex.
B. The Contractor shall complete page 1 of the Pantex Material Evaluation Form (PX-2643). Pantex Waste Operations Department (WOD)  will characterize the material and classify it for proper disposal.
1.16 [bookmark: _Toc208995207]HAZARDOUS WASTE MANAGEMENT
A. Pantex will dispose of Hazardous Waste.
B. Hazardous Waste shall be accumulated and managed at Less Than 55 Gallon Waste Accumulation Sites in accordance with 30 TAC §335.69.
C. Waste containers will be provided by the WOD.
D. Each container or drum shall be labeled with:
1. "Hazardous Waste" labels.
2. Waste stream codes.
3. A container or drum identification bar code.
E. Containers shall be stored in a closed condition with lid and bungs secure when not adding waste.
F. Drums greater than 30 gallons shall be palletized and drums shall not be stacked.
1.17 [bookmark: _Toc208995208]LESS THAN 55 GALLON WASTE ACCUMULATION SITES
A. Only one container per waste stream is normally allowed at each 55 Gallon Waste Accumulation Site.  A second container may be allowed if one container is full and awaiting transport from the site.
B. The Contractor shall contact WOD (EXT 5449) when a container has been in a site 350 days.  WOD will determine if the drum needs to be released to WOD or if there will be an extension to the 1 year time limit for drums in a waste accumulation site.
C. The Contractor shall have full containers removed within 72 hours.  An accumulation start date shall be placed on the label of the full container once 55 gallons has been exceeded at the site.  
D. Each Less Than 55 Gallon Waste Accumulation site shall meet the following minimum criteria:
1. Access must be controlled through the use of fences with locking gates.
2. Secondary containment must be provided to prevent spilled or accumulated wastes contacting the ground.
3. A minimum of 24 inches of aisle space is required around drums to permit inspection and access. 
4. Incompatible wastes shall be separated by an impermeable barrier.
5. The following signs, legible from 25 feet, shall be posted at the entrance to accumulation site:
a. "Warning ‑ Unauthorized Personnel Keep Out"
b. "No Smoking within 25 Feet"
6. The site must be at or near the point of generation of the waste and be under the control of the Contractor of the waste site.
E. The Contractor shall maintain a current log of waste material and volume of waste at each waste accumulation site by using form PX-2844, Inventory of Container Waste Accumulation Site.
F. The Contractor shall maintain a current log of empty containers placed in each waste drum using form PX-1447, Inventory of Container At Waste Accumulation Site.
1.18 [bookmark: _Toc208995209]DISPOSITION OF HAZARDOUS WASTE 
A. When the waste container is full (90% volume capacity) or no more Hazardous Waste is to be accumulated in the container, the Contractor shall prepare the containers for transport.  This includes, but is not limited to:
1. Closing containers.
2. Tightening bungs and bolts.
3. Palletizing drums.
4. Removing contamination from the surface of container.
5. Including the proper documentation with the container.
B. The Contractor shall submit the completed PX-2844 or PX-1447 to the Pantex COR before requesting transport of full waste containers.
1.19 [bookmark: _Toc208995210]CLASS I WASTE MANAGEMENT
A. The Contractor shall accumulate and manage Class I Waste in accordance with applicable regulations.
B. Pantex will dispose of Class I Waste.
C. Class I Waste will be accumulated in containers provided by Pantex.
D. Each container or drum shall be labeled with "Class I Non RCRA Regulated" labels and a container or drum identification bar code provided by WOD.
E. Class I Waste shall be accumulated and managed using care to protect employees and the environment:
1. Impermeable barriers shall be used to separate incompatible wastes.
2. Containers shall be stored in a closed condition with lid and bungs secure when not adding waste.
3. Drums greater than 30 gals shall not be palletized and drums shall not be stacked.
F. The Contractor shall maintain a current log of waste material and volume of waste at each waste accumulation site by using PX-2844.
G. The Contractor shall maintain a current log of empty containers placed in each waste drum using form PX-1447. 
1.20 [bookmark: _Toc208995211]DISPOSITION OF CLASS 1 WASTE
A. When the waste container is full (90% volume capacity) or no more waste is to be accumulated in the container, the Contractor shall prepare the containers for transport.  This includes, but is not limited to:
1. Closing containers.
2. Tightening bungs and bolts.
3. Palletizing drums.
4. Removing contamination from the surface of container.
5. Including the proper documentation with the container.
B. The Contractor shall submit the completed PX-2844 or PX-1447 to the Pantex COR before requesting transport of full waste containers.
C. Disposal of Asbestos
1. Contractor will be responsible for procuring a contract for disposal/ transportation cost of bulk loads of asbestos to BFI Southwest Landfill; or other approved Landfills.  
2. If an asbestos notification to the state is required by Master Spec 01500, the Contractor shall be responsible for providing a copy of the Texas Department of State Health Services (TDSHS) Asbestos Notification Form to WOD for proper waste characterization.  
3. Pantex has profiles that allow Contractors to dispose of all asbestos waste at BFI Southwest Landfill.
4. Pantex (Waste Operations) personnel will inspect and manifest all asbestos loads.
1.21 [bookmark: _Toc208995212]CLASS II WASTE MANAGEMENT
A. The Contractor shall dispose of Class II Waste (except asphalt and contaminated soil) at the Amarillo Landfill or other municipal landfill approved by Pantex.  The Contractor shall notify the Pantex COR and Waste Operations Department before scheduling shipments of all Class II Waste.  Waste Operations Department will provide and sign a manifest for each shipment.
B. The Contractor shall provide all Class II Waste collection containers.
C. The Contractor shall accumulate Class II Waste in collection containers.
D. The Contractor may subcontract a reputable organization to provide containers or transport all Class II and Class III Waste off‑site.
E. The Contractor shall inspect Class II commercial dumpsters weekly to prevent unauthorized materials being transported to the landfill.
F. The Contractor will provide Pantex with the actual quantity of Class II Waste leaving the plant at the end of each month.
1.22 [bookmark: _Toc208995213]SOLID WASTE MANAGEMENT UNITS (SWMU)
A. Pantex WOD will classify the soil in a SWMU as either:
1. Hazardous Waste
2. Class I Waste
3. Class II Waste
4. Analysis Pending.
B. Pantex will coordinate with the State of Texas to:
1. Approve the disposition of the excess soil excavated from SWMUs.
2. Determine the type of container required for excess soil excavated from SWMUs.
C. Excavated SWMU soils shall be placed back into the excavation where it was generated whenever possible.
D. Excess soils that have been characterized as Class II and meet landfill waste acceptance criteria will be placed in the Environmental Landfill at the Pantex Plant.  The Contractor shall contact the Pantex COR for specific directions for this process.
E. Equipment Decontamination:
1. The Contractor shall decontaminate all equipment to applicable release limits or less before removing it from the SWMU.
2. Dry decontamination must be used whenever possible.  If water must be used to decontaminate equipment, it shall be placed in containers and labeled according to the classification of the soil in the SWMU.
1.23 [bookmark: _Toc208995214]SPILL RESPONSE AND NOTIFICATION
A. The Contractor shall report all spills to the Operations Center at Extension 5000.
B. The Contractor will make an approved spill response kit available at each job site and during all heavy equipment operations.  The spill response kit will include:
1. A clean, plastic five gallon bucket labeled "Spill Kit."
2. A piece of plastic measuring 10 feet x 10 feet for placement of contaminated soils during clean up.
3. A shovel.
C. The Contractor shall take immediate action to:
1. Minimize the amount of material spilled.
2. Dam, dike or otherwise stop the flow of materials to reduce the environmental impact of a spill.
3. Cleanup all materials spilled.
D. The Contractor will follow all directions given by the Operations Center and the Spill Response teams.
1.24 [bookmark: _Toc208995215]SITE CLOSURE
A. The Contractor shall close laydown areas and waste accumulation sites by:
1. Cleaning and decontaminating the area.
2. Providing documentation of spills or clean up during the construction project
3. Ensuring all waste containers have been properly removed from the construction site.
B. The Contractor shall notify Pantex 5 working days prior to closure of the work site.  Notification shall include the number of:
1. Hazardous materials storage areas.
2. Waste accumulation sites.
3. Empty drum storage areas.
4. Containers at each area.
C. Pantex shall inspect and approve closure.
1.25 [bookmark: _Toc208995216]STORM WATER POLLUTION PREVENTION (SWPP)
A. The Contractor must submit an addendum to Pantex’s SWPP if any of the three conditions below apply to this contract:
1. Disturbing or exposing soil of a single area 1 acre or more in size.
2. Disturbing or exposing soil in a combination of areas totaling 1 acre or more in size.
3. Disturbing or exposing soil in sensitive areas, such as 100 year flood plains.
B. The Contractor shall comply with all requirements specified in Texas Pollutant Discharge Elimination System (TPDES) General Permit for Storm Water Discharges for Construction Activities (Permit No. TXR150000) issued by the Texas Commission on Environmental Quality (TCEQ). 
C. The Contractor shall use the Pantex Storm Water Pollution Prevention Plan for Construction Activities as the SWPPP for their construction projects.
D. The Contractor shall complete a project-specific addendum form and attach the form to the Pantex Storm Water Pollution Prevention Plan for Construction Activities. 
E. The addendum shall be:
1. Tailored to the site-specific conditions.
2. Designed to control the amount of pollutants, including sediment, in water discharged from the construction site.
3. The SWPPP and project-specific addendum shall be approved by Pantex Regulatory Compliance Department before the Notice of Intent (NOI), if required, is submitted to the TCEQ and before construction activity begins.
4. Changes to the scope of work that exceed the boundaries of the SWPPP shall require the Contractor to modify and obtain approval of the SWPPP.
1.26 [bookmark: _Toc208995217]NOTICE OF INTENT (NOI)
A. If the construction project is 5 acres or larger in size, an NOI shall be completed by the Contractor and postmarked to the TCEQ as required by TXR 150000 before starting construction activities.  For projects less than 5 acres, an NOI is not required.
B. A copy of the completed Contractor’s NOI shall be provided to Pantex prior to starting the construction project.
1.27 [bookmark: _Toc208995218]CONSTRUCTION SITE NOTICE
If the construction project is greater than 1 acre but less than 5 acres in size, the Contractor has no posting action; posting will be accomplished by Pantex.
1.28 [bookmark: _Toc208995219]CONSTRUCTION SITE INSPECTIONS
A. The Contractor shall inspect the construction site no less than once every calendar month, and within 24 hours of a rainfall producing 0.5 inches or more of precipitation.
B. The inspection shall address:
1. All areas where soil has been disturbed.
2. Material storage areas.
3. Construction site access
4. All erosion and sediment controls identified in the SWPPP.
C. The Contractor shall provide documentation of each inspection to the Pantex COR no later than 5 working days from the event that triggered the inspection.  
1.29 [bookmark: _Toc208995220]MAINTENANCE OF CONTROLS
All erosion and sediment controls identified in the SWPPP must be installed and maintained according to the Contractor’s specifications until possession of the facility has been transferred to Pantex.
1.30 [bookmark: _Toc208995221]RECORD KEEPING
A. The Contractor shall maintain records of all:
1. Site inspections.
2. Maintenance and repairs to control measures either as a result of required inspections or from observation of daily activities.
3. Dates when major grading activities occurred.
4. Dates when construction starts and stops.
5. Dates when the area is stabilized.
B. All records shall be kept with the SWPPP for at least three years after final stabilization is achieved.  Final stabilization is achieved when all soil disturbing activities at the site have been completed and one of the following conditions is met:
1. A uniform perennial vegetative cover having a density of at least 70% of the native background vegetative cover is established in all areas not covered with pavement, sidewalks or permanent structures.
2. Equivalent permanent stabilization measures (such as the use of riprap, gabions or geotextiles) have been employed.
3. Agricultural or cultivated is returned to its pre-construction condition.
1.31 [bookmark: _Toc208995222]NOTICE OF TERMINATION (NOT) 
A. If the construction project is 5 acres or larger in size, A NOT shall be submitted to TCEQ within 30 days after one or more of the following conditions:
1. When final stabilization has been achieved.
2. When the operator of a construction activity changes.
3. When Pantex has accepted the construction area for possession.
Copies of the forms found in this Section can be acquired through the COR.
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SECTION 01700 – SECURITY (Part I)
[bookmark: _PART_1.__5][bookmark: _Toc188858898]PART 1.  GENERAL
A. This specification section applies ONLY to work conducted west of Texas FM 2373. 
B. The Contractor shall not conduct employment interviews or employment conferences at the Plant.
C. The Contractor will attend a Security briefing prior to starting work on the contract. 
1.1 [bookmark: _Toc188858899]IDENTIFICATION BADGES
A. The Contractor is responsible for the control and accountability of all badges requested by and issued to his employees.
B. [bookmark: OLE_LINK1]The Contractor shall submit a PX-1195 form to Access Control in Building 16-12.  Only personnel who have signed the PX-1195 will be allowed to sign the PX-1196 form for Contractor employee’s identification badges.
C. The Contractor shall complete, sign, and retain a copy of PX-1196 for each employee who will be assigned to work at Pantex. Construction identification badges will be fabricated between the hours of 8:30 a.m. and 9:30 a.m., Monday through Friday.
D. It is the Contractor’s responsibility to confirm the information is complete and correct on all PX-Forms submitted for badging.
E. Each Contractor employee shall present a valid driver’s license or official photo identification along with a completed PX-1196 to Access Control.
F. A construction identification badge will be issued by Access Control.
G. Badges shall be worn conspicuously on the upper portion of the body while at Pantex Plant.
Note:  The badge may be removed if the employee is performing an operation that does not allow the badge to be worn safely.
H. The badge will be removed from public view upon leaving Pantex Plant.
I. The badge shall not be used for personal identification away from Pantex Plant.
J. The employee shall obtain a new picture and badge if there are significant changes in facial features (e.g. growing or removing a beard or mustache).
K. Contractor employees who will be absent from Pantex Plant for 10 days or more shall surrender their badge to Access Control.  Upon returning to Plant the Contractor employee will report to Building 16-12, Access Control, to pick up the badge.
L. Upon completion or termination of work, employees shall surrender their badge to Access Control.
M. Upon request, badges may be held in Access Control until the expiration date if the Contractor expects additional work.
N. If a badge is not returned, the Contractor shall notify the Contracting Site Office Contracting Officer Representative (COR), and coordinated with the COR, and the Pantex Project Subcontractor Technical Representative (COR) and continue actions to retrieve the badge.
1.2 [bookmark: _Toc188858900]LOST OR FORGOTTEN BADGES
A. If a Contractor employee loses his badge, he will report the loss to his superintendent or foreman.
B. The superintendent or foreman will notify Access Control Office in Building 16‑12.
C. The employee shall report to Access Control to obtain a replacement badge.
D. Employees shall retrieve forgotten badges.  Replacement badges will not be issued for forgotten badges.
1.3 [bookmark: _Toc188858901]PROHIBITED ARTICLES
A. Any article that may jeopardize the safety or security of the Pantex Plant or workforce, or compromise National Security Interests is prohibited.
B. It is the Contractor’s responsibility to assure his employees do not bring prohibited articles onto Pantex Plant.  
C. The use of unapproved wireless items at the Pantex Plant is prohibited in any facility.  Permission for the use of specific wireless devises may be requested through the COR.  The STR will coordinate approval through Security, via PX-4319.
D. Illegal articles include any item that is prohibited by local, state, or federal law, such as illegal drugs and associated paraphernalia.  Possession of illegal articles requires involvement with the appropriate law enforcement agency.
E. Portable amateur ham radio, citizen band (CB) radio, business band commercial radio, mobile telephone or cellular telephone equipment shall be removed from vehicles before entering Pantex Plant.
F. A PX-2432, Transportation of Computer Equipment, is required for all computer equipment and storage media on plant site.
G. All prohibited articles will be confiscated.
1.		The first offense may involve a warning or dismissal from the site.  An offense involving illegal drugs shall result in the violator being detained and turned over to the Carson County Sheriff’s Office.
2.		The second offense shall result in removal of the badge, removal from the site, and denial of future site access.
1.4 [bookmark: _Toc188858902]SITE ACCESS
A. Material deliveries to work site on west side of FM2373 shall be limited to a specific delivery time, due to traffic flow capacity on FM2373.  No large trucks (30ft. or larger) shall be allowed to make delivery (Monday to Friday) between the times of 6:00am to 8:00am, and 3:00pm to 5:00pm.  The Contractor material lay down area shall be approved by COR and shall be limited in size.  Contractor is responsible for the security of all delivered material to job site.  Contractor shall follow all plant and state regulations for fuel / combustible material storage.
B. Upon arriving at a Pantex Plant entrance, Contractor employees shall stop and present their identification badge to the Security Police Officer (SPO) for examination and a comparison check. 
C. All vehicles, toolboxes, lunch kits, personnel, etc., are subject to search while at Pantex Plant.
D. Once inside the PPA, all Contractor employees shall present their badges to the SPO at the entrance stations to the LA at the gates of any fenced in construction site. All vehicles and hand carried items (e.g. lunch boxes, tool boxes, etc.) will be searched upon entering and exiting the LA. When vehicles are to be searched, the driver shall:
1.		Require all passengers to dismount.
2.		Turn off the engine.
3.		Raise the hood.
4.		Open all doors.
5.		Unlock and open any toolboxes or other compartments.
6.		Comply with the SPO’s instructions.
E. Prior to entering the LA, Contractor owned vehicles (except vehicles not licensed for highway use) shall display:
1.		A current state license.
2. 		A current safety inspection sticker.
3. 		A professional company sign or logo.  The sign or logo shall be:
a. At least 12 inches by 12 inches in size.
b. Contain the company's name printed in 3/4 inch or larger letters.
c. Be permanent or magnetic (not paper or handwritten).
d. Displayed on both sides of the vehicle.
F. Access to job sites inside LA require a security shuttle escort from the entrance station to the job site. Shuttles can originate from Stations 703, 707, 714, or SS-15.
1. 		The number of vehicles permitted access is limited to that necessary to perform the work associated with the contract.
2. 		Only pickups, trucks and van‑type vehicles and essential equipment will be allowed on construction sites in LA.
G. Contractor employees shall park in areas designated by the COR or designated  COR. 
H. Once at the job site, personnel will be under security escort and shall not be allowed to leave without a security shuttle or escort, unless they have a security clearance.
I. Contractor Access Points:
1. PPA-Property Protection Area
a. Building 16-19, 0700-0800 Monday-Friday.
b. Station 709 (East Gate), 0800-0600 Monday –Friday, 0600-0600 Saturday and Sunday.
2. LA-Limited Area
0. Gate SS-15, 0700-0815 & 1530-1700 Monday-Friday.
a. Station 707, 0815-1700 Monday-Friday.
b. Station 728, 0600-0600 Saturday and Sunday.
J. [bookmark: _Toc188858903]Security Escorts
1.	If the construction site is located in the Limited Area (LA), a Security escort is required unless the employee has a valid security clearance for the area they are working in.  Security escorts are normally not required in the Property Protected Area (PPA).
2. Personnel who have an "L" security clearance may work inside or outside of buildings, ramps,or mechanical equipment rooms located inside the PPA or LA without a SPO escort.  
3. Personnel who have a "Q" security clearance may work without SPO escorts in the following areas:
a. Inside or outside of buildings, ramps, or mechanical equipment rooms located inside the PPA and LA.
4. Escorted workers must remain in view of the SPO at all times. Separation between the SPO and the worker is allowed in the Limited Area if;
a. The SPO has reasonable control.
b. There are no visual obstructions.
c. The crews are small in number (2 to 3). 
d. The crews are working in the same area.
K. [bookmark: _Toc188858904]The number of SPO’s required for this project will be determined by the COR.  
L. Scheduling SPO Escorts
1. The Contractor is responsible for notifying the COR and Pantex Plant M&O Representative.
2. The Contractor shall request SPO support by close of business on Wednesdays for the following week’s work locations. 
3. The Contractor shall notify the COR and Pantex Plant M&O Representative, and coordinated with the COR and Pantex Plant M&O Representative before 2:00 p.m. the day before in order to obtain SPO escort for an extended shift.   
4. Requests to work on holidays shall be submitted to the COR and Pantex Plant M&O Representative, and coordinated with the COR and Pantex Plant M&O Representative three (3) working days (72 hours) before the holiday. 
5. Requests to work on weekends shall be submitted to the COR and Pantex Plant M&O Representative, and coordinated with the COR and Pantex Plant M&O Representative by 2:00 p.m. on Thursday. 
6. Day shift security escorts must be used before 8:30 a.m. and swing shift security escorts must be used by 5:30 p.m. each day or they may be reassigned.  The Contractor shall notify the COR and Pantex Plant M&O Representative, and coordinated with the COR and Pantex Plant M&O Representative any time personnel will be arriving after the start of a regular shift. 
7. The Contractor shall notify COR and Pantex Plant M&O Representative, and coordinated with the COR and Pantex Plant M&O Representative or cancel security escorts if they will not be needed. 
a. Day shift SPO’s shall be canceled by 2:00 p.m. the day before they will not be needed.
b. Evening shift SPO’s shall be canceled by 2:00 p.m. the day they will not be needed.
c. Weekend SPO’s shall be canceled by 2:00 p.m. on the Friday preceeding the weekend.
M. [bookmark: _Toc188858905]Construction Site Security
1. Vehicles, equipment, construction materials, debris, etc., will be parked or placed in a manner to maintain a “clear zone” of 20 feet from any facility (building, ramp, tower, etc.).
2. Vehicles, equipment, materials and debris will be parked or placed in a manner to maintain a “clear zone” of 20 feet from any temporary or permanent security fence.
3. Materials shall not be stacked in a manner that will hamper Security or Emergency response.
4. Unless otherwise approved by Security, Contractor owned vehicles and heavy equipment used inside the LA will be removed and returned to the lay down area at the end of each workday.  If track‑type vehicles are allowed to remain in these areas, they must be disabled.
N. [bookmark: _Toc188858906]Deliveries  
1. All deliveries to Pantex Plant site shall enter at Building 16-19, Gate PE-7.
2. Deliveries shall be made before 2:00 p.m. unless special arrangements have been made with the COR and Pantex Plant M&O Representative.
3. Notify the COR and Pantex Plant M&O Representative a day in advance of any delivery.  Provide company, date, description, destination, driver’s name (if not badged), and time. 
4. Delivery drivers are required to be US Citizens with valid license. 
N. [bookmark: _Toc188858907]Security Shuttle 
1. If the construction site is inside the LA, uncleared Contractor personnel shall be escorted to and from the construction site by SPO’s.
2. A SPO in a lead security vehicle will escort the Contractor. All convoys of construction vehicles must have a lead and trail shuttle if there are more than 3 vehicles. The number of vehicles escorted cannot exceed 6.
3. Shuttles are not dedicated to a single project. Contractor S should not anticipate immediate or unplanned access to shuttle services. 
4. The Contractor shall minimize the usage of the shuttle service by providing sufficient materials and equipment at the construction site and by minimizing exits and entry into the work areas.
5. Requests for shuttle service shall be made in advance to the SPO assigned to the construction site or to a SPO at a station.
O. [bookmark: _Toc188858908]Termination Of Employees
1. If the Contractor or a subcontractor terminates the employment of an employee while at Pantex Plant, the Contractor shall escort the employee from the site.
2. Any employee who is under the influence of alcohol or drugs will not be permitted to drive a vehicle on or away from Pantex Plant.
3. In no case will a terminated employee be taken to the gates of the Plant and set a foot on adjacent roadways.
P. [bookmark: _Toc188858909]Visitors
1. The Contractor shall notify COR and Pantex Plant M&O Representative at least a day in advance of any visitors requiring access to the construction site.   Visitors must meet the site access requirements to obtain a badge. 
2. All visitors (except those requiring a visitor badge for delivery purposes only) shall obtain access using the following procedure:
a. Visitors must possess a valid driver’s license or an official photo identification.
b. Visitors sign in at Access Control upon arrival at Pantex Plant.  
c. Visitor badges are issued for visits for 1 to 10 days only.
d. Visitors return the temporary badges to the East Gate guard station upon completion of a visit before departing plant site.  If visiting consecutive days, the badge may be obtained daily from Access Control. 
1.5 LOCK CYLINDERS
A. Standard Lock Cylinders:  BHMA A156.5, Grade 1.
B. Cylinders:  Contractor’s standard tumbler type, constructed from brass or bronze, stainless steel, or nickel silver, and complying with the following:
1. Number of Pins:  Seven
2. Bored-Lock Type:  Cylinders with tailpieces to suit locks.
3. Interchangeable Core (IC) type.
C. Contractor:  Same Contractor as for locks and latches.
D. Contractors:  
1. Arrow USA; an ASSA ABLOY Group company (ARW).
2. Best Access Systems; Div. of The Stanley Works (BAS).

Copies of the forms found in this Section can be acquired through the COR.
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SECTION 01800 – CONSTRUCTION COMPLETION AND TURNOVER
[bookmark: _PART_1.__6][bookmark: _Toc178563590][bookmark: _Toc208230009]PART 1.  GENERAL
1.1 [bookmark: _Toc208230010]FINAL CLEANING
A. The Contractor shall perform final cleaning and maintain clean conditions until final acceptance.
B. As a minimum, final cleaning shall consist of:
1. Removing temporary labels.
2. Wiping surfaces of mechanical and electrical equipment clean.
3. Removing debris and surface dust from limited access spaces such as roofs, plenums, shafts, trenches, vaults, manholes, attics and similar spaces.
4. Vacuuming carpets and similar soft surfaces.
5. Cleaning light fixtures and lamps.
6. Replacing air supply and equipment filters if the equipment was operated during construction.
7. Cleaning ducts, blowers and coils if air supply units were operated during construction.
8. Cleaning all equipment strainers.
9. Sweeping floors, concrete and paved surfaces.
1.2 [bookmark: _Toc208230011]PROJECT TURNOVER AND ACCEPTANCE

A.	After installation of the Wind Energy System, the CO will notify the Contractor in writing of full project acceptance which will constitute the start of the post-acceptance performance period and commencement of Contractor payments.  The CO's acceptance, for purpose of payment, in accordance with Section G, occurs when the following are completed:

1. Acceptance by the Contracting Officer of the Contractor's post-installation report 

2. Acceptance by the Contracting Officer of the Contractor's ECM Commissioning Report 

3. Submission of additional contract requirements prior to acceptance pursuant to the PWS.
	
B.	The CO and Contractor shall mutually agree on, and specify in the contract, the anticipated schedule for the Contractor report submittals and the duration for CO review for acceptance.

C.	30 consecutive-day acceptance test period. The Government shall require at a minimum a 30 consecutive-day (uninterrupted) acceptance test period prior to project acceptance. The CO reserves the right to require a higher consecutive-day (uninterrupted) test period if in the best interest of the government.  The Contracting Officer will accept the project installation in writing, upon satisfactory completion of the required acceptance/test period, and upon receipt of all other required deliverables.
1. The preliminary inspection will be performed jointly by DOE/NNSA, COR and the Contractor’s representatives.
2. All deficiencies and remaining work shall be documented on a Punch List.  The Punch List will be forwarded to the Contractor for completion.
D. The Contractor shall notify the COR, in writing, when the Punch List has been completed.
1. If the COR determines the entire Punch List has been completed, a final inspection will be scheduled.
If the final inspections indicate all Punch List items have been completed, the CO will issue a statement of Final Acceptance for the renewable energy system.  
1.3 [bookmark: _Toc208230015]HAZARDOUS ENERGY ANALYSIS 
A. The Contractor shall submit the Energy Isolation Analysis Form (PX-2027) for all new equipment installed.  
B. Data shall be presented in a systematic and orderly manner.
1. Equipment data shall be grouped according to type (i.e. pumps, heating, ventilating and air conditioning units).
2. Information presented for each piece of equipment shall include all applicable data requested on the analysis form for the isolation of all hazardous energy sources (i.e. electrical, hot water, steam, high pressure, etc.) and the isolating device associated with the hazard (i.e. circuit breaker, disconnect, switch, valves, etc.).
1.4 COMMISSIONING REPORT:   
A. 	The Contractor shall:  
1. Furnish a Commissioning Report in accordance with FEMP guidelines for equipment and systems including Test Procedure, Test Schedule, and Test Reports to be utilized.  Procedures shall include pass/fail criteria.
2. Verify that each piece of equipment or system has been checked for proper lubrication, drive rotation, belt tension, control sequence, internal fuses, or other conditions which may cause damage.
3. Verify that tests, meter readings, and specified electrical characteristics agree with those required by the equipment or system Contractor.
4. Verify tested and support components for equipment are complete and tested.
5. When covered in individual specification Sections, require Contractor to provide authorized representative to be present at site to inspect, check and approve equipment or system installation prior to start-up, and to supervise placing equipment or system in operation.
6. Submit a written report stating corrective actions taken to achieve startup and certify that equipment or system has been properly installed and is functioning correctly.  Also state any observation, site decisions or instructions given to COR and personnel that are supplemental or contrary to Contractors written instructions.  Submit this report within 15 days after start-up.
1.5 [bookmark: _Toc208230017]TRAINING 
A. The Contractor shall provide a plan of instruction for systems operation and maintenance 30 days prior to first proposed training date. The plan shall include:
1. The method of proposed training (video, factory trained, authorized representatives) for the operation, maintenance and trouble shooting of products associated with systems included in the startup plan.
2. Each installer of equipment will provide basic demonstration and instructions needed for proper operation and maintenance of entire work and as specifically required.
B. The Contractor shall conduct the training in accordance with the approved plan. Training requirements include:
1. The Contractor shall prepare and insert additional data into operations and maintenance manuals when additional data becomes apparent during instruction.  Manuals are to be supplemented with troubleshooting and repair data when absent from normal O & M submission.
2. Include instructions by Contractor’s representative when installers are not expert in the required procedures.
3. Review maintenance manuals, record documentation, tools, spare parts and materials, lubricants, fuels, identification system, control sequences, trouble shooting, repairing, hazards, cleaning and similar procedures and facilities.
4. For operational equipment, demonstrate start-up, shutdown, emergency operations, noise and vibration adjustments, safety, economy/efficiency adjustments, and similar operations.
5. For equipment or systems, requiring seasonal operation, perform demonstration for other season.
6. Review maintenance and operations in relation with applicable warranties and similar continuing commitments.
Copies of the forms found in this Section can be acquired through the COR.

END OF SECTION 01800
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PART 1—GENERAL

PRODUCT DELIVERY REQUIREMENTS:

Transport and handle products in accordance with Contractor's instructions.

Promptly inspects shipments to ensure that products comply with requirements, quantities are correct, and products are undamaged.

Provide equipment and personnel to handle products by methods to prevent soiling, disfigurement, or damage.

PRODUCT STORAGE AND HANDLING REQUIREMENTS:

Store and protect products in accordance with Contractors' instructions.

Store with seals and labels intact and legible.

Store sensitive products in weather tight, climate controlled enclosures in an environment favorable to product.
For exterior storage of fabricated products, place on sloped supports above ground.

Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to prevent condensation and degradation of products.

Provide equipment and personnel to store products by methods to prevent soiling, disfigurement, or damage.

Arrange storage of products to permit access for inspection. Periodically inspect to verify products are undamaged and are maintained in acceptable condition.

PRODUCT OPTIONS:

Products Specified by Reference Standards or by Description Only:  Any product meeting those standards or description.

Products Specified by Naming One or More Contractors: products of one of Contractors named and meeting specifications, no options or substitutions allowed.

Products Specified by Naming One or More Contractors with a Provision for Substitutions:  Submit a request for substitution for any Contractor not named in accordance with the following article.

PRODUCT SUBSTITUTION PROCEDURES:

Instructions to Bidders specify time restrictions for submitting requests for Substitutions during the bidding period to requirements specified in this section.

Substitutions may be considered when a product becomes unavailable through no fault of the Contractor.

Document each request with complete data substantiating compliance of proposed Substitution with Contract Documents.

A request constitutes a representation that the Contractor

1.	Has investigated proposed product and determined that it meets or exceeds the quality level of the specified product.

2.	Will provide the same warranty for the Substitution as for the specified product.

3.	Will coordinate installation and make changes to other work, which may be required for the work to be complete with no additional cost to Owner.

4.	Waives claims for additional costs or time extension, which may subsequently become apparent.

Substitutions will not be considered when they are indicated or implied on Shop Drawing or Product Data submittals, without separate written request, or when acceptance will require revision to the Contract Documents.

Substitution Submittal Procedure:

1.	Submit three (3) copies of request for Substitution for consideration.  Limit each request to one proposed Substitution.

2.	Submit Shop Drawings, Product Data, and certified test results attesting to the proposed product equivalence.  Burden of proof is on proposer.

3.	The Contracting Officer will notify Contractor in writing of decision to accept or reject request.


END OF SECTION 01601

[bookmark: _SECTION_01730—OPERATION_AND]
SECTION 01730—OPERATION AND MAINTENANCE DATA

PART 1—GENERAL

REFERENCES:

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

	DEFENSE LOGISTICS AGENCY (DLA)

DLA H4/H8	Federal Cataloging Handbook Commercial and Government Entity (CHEE), Sections A and B, United States and Canada, Sections C and D, NATO, Supply Code for Contractors

SUBMISSION OF OPERATION AND MAINTENANCE DATA:
 
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 applicable instructions will not be accepted.  Present information in sufficient detail to clearly explain user O&M requirements at the system, equipment, component, and subassembly level.  Include an index preceding each submittal.  These shall be completed and submitted prior to training.

Quantity:  Submit 5 copies of the Contractors’ O&M  information specified herein for the components, assemblies, subassemblies, attachments, and accessories.  The item for which O&M data/manual are required is listed in the technical section which specifies that particular item.

Package Content:  For each product, system, or piece of equipment requiring submission of O&M data, submit the data package required in the individual technical section.  Data package content shall be as required in the paragraph entitled “Schedule of Operations and Maintenance Data Packages.”

Delivery:  Submit O&M data to the Contracting Officer for review and acceptance; submit data specified for a given item within 30 calendar days after project acceptance.

Changes to Submittals:  Contractor-originated changes or revisions to submitted data shall be furnished by the Contractor if a component of an item is affected by such changes subsequent to acceptance of the O&M data.  Changes, additions, or revisions required by the Contracting Officer for final acceptance of submitted data, shall be submitted by the Contractor within 30 calendar days of the notification of this change requirement.

TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES:

Operating Instructions:  Include specific instructions, procedures, and illustrations for the following phases of operation:

Safety Precautions:  List personnel hazards and equipment or product safety precautions for all operating conditions.

Operator Prestart:  Include requirements to set up and prepare each system for use.

Startup, Shutdown, and Postshutdown Procedures:  Include a control sequence for each of these operations.

Normal Operations:  Include control diagrams with data to explain operation and control of systems and specific equipment.

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 instructions for fire, explosion, spills, or other foreseeable contingencies.  Provide guidance on emergency operations of all utility systems, including switch and control locations and portions of systems controlled.

Operator Service Requirements:  Include instructions for services to be performed by the operator such as lubrication, adjustments, and inspection.

Environmental Conditions:  Include a list of environmental conditions (temperature, humidity, and other relevant data) which are best suited for each product or piece of equipment and describe conditions under which equipment should not be allowed to run.

Preventive Maintenance:  Include the following information for preventive and scheduled maintenance to minimize corrective maintenance and repair.

Lubrication Data:  Include lubrication data, other than instructions for lubrication in accordance with paragraph entitled “Operator Service Requirements”:

	a.	A table showing recommended lubricants for specific temperature ranges and applications;

	b.	Charts with a schematic diagram of the equipment showing lubrication points, recommended types and grades of lubricants, and capacities; and,

	c.	A lubrication schedule showing service interval frequency.

Preventive Maintenance Plan and Schedule:  Include Contractor’s schedule for routine preventive maintenance, inspections, tests and adjustments required to ensure proper and economical operation and to minimize corrective maintenance and repair.

Corrective Maintenance:  Include Contractor’s recommendations on procedures and instructions for correcting problems and making repairs.

Trouble-shooting Guides and Diagnostic Techniques:  Include step-by-step procedures to promptly isolate the cause of typical malfunctions.  Describe clearly why the checkout is performed and what conditions are to be sought.  Identify tests or inspections and test equipment required to determine whether parts and equipment may be reused or require replacement.

Wiring Diagrams and Control Diagrams:  Wiring diagrams and control diagrams shall be point-to-point drawings of wiring and control circuits including factory-field interfaces.  Provide a complete and accurate depiction of the actual job specific wiring and control work.  Electrical and electronic wiring and pneumatic control tubing, and the terminals for each type, shall be numbered on diagrams identical to actual installation numbering.

Maintenance and Repair Procedures:  Include instructions and list tools required to restore product or equipment to proper condition or operating standards.

Removal and Replacement Instructions:  Include step-by-step procedures and list required tools and supplies for removal, replacement, disassembly, and assembly of components, assemblies, subassemblies, accessories, and attachments.  Provide tolerances, dimensions, settings and adjustments required.  Instructions shall include a combination of text and illustrations.

Spare Parts and Tools Lists:  The Contractor shall identify and provide the specific tools and spare parts lists as required.  

Appendices:  Provide information required below and information not specified in the preceding paragraphs but pertinent to the maintenance or operation of the product or equipment.  Include the following:

Parts Identification:  Provide identification and coverage for all parts of each component, assembly, subassembly, and accessory of the end items subject to replacement.  Include special hardware requirements, such as requirement to use high-strength bolts and nuts.  Identify parts by make, model, serial number, and source of supply to allow reordering without further identification.  Provide clear and legible illustrations, drawings, and exploded views to enable easy identification of the items.  When illustrations omit the part numbers and description, both the illustrations and separate listing shall show the index, reference, or key number which will cross-reference the illustrated part to the listed part.  Parts shown in the listings shall be grouped by components, assemblies, and subassemblies.

	a.	Contractor’s standard commercial practice:  The parts data may cover more than one model or series of equipment, components, assemblies, subassemblies, attachments, or accessories, such as a master parts catalog, in accordance with the Contractor’s standard commercial practice.

	b.	Other than Contractor’s standard commercial practice:  End item Contractor may add a cross-reference to implement components’ assemblies and parts requirements when implementation in manual form varies significantly from the style, format, and method of Contractor’s standard commercial practice.  Use the format in the following example:

	End Item	Actual
	Contractors	Contractors Name	Actual Contractor
	Alphanumeric Sequence	          and FSCM          	           Part No.               

	100001	John Doe & Co. 00000	2000002

		List FSCM in accordance with DLA H4/H8.

Personnel Training Requirements:  The Contractor shall furnish a minimum of 2 copies of operation and maintenance data for all systems (see section 5).  The wind turbine system Contractor shall provide a comprehensive training course, as specified in this section, for a minimum of five personnel at the job site.  The COR or designated representative shall video tape all on-site training and instruction at no cost to the Contractor, and all rights to copies shall be released to the COR.  Approximately 40 hours of instruction shall be provided (up to 2 power plant shifts) to train operational and maintenance personnel with the following (as a minimum):

1. Operational overview of the system.

Control system start-up procedures, complete control, and operational procedures.

Procedures for changing alarm and timing setpoints.

Procedures for shutdown in normal, abnormal, and emergency conditions.

System trouble-shooting and diagnostics (including diagnostics on all equipment) to aid in locating faulty components.

Recommended preventive maintenance procedures including but not limited to the following:  lubrication data, preventive maintenance plan and schedule, corrective maintenance, trouble-shooting guides and diagnostic techniques, wiring diagrams and control diagrams, maintenance and repair procedures, removal and replacement instructions, spare parts and supply lists, parts identification and testing equipment, and special tool information.

Testing Equipment and Special Tool Information:  Include information on test equipment required to perform specified tests and on special tools needed for the operation, maintenance, and repair of components.

Contractor Information:  Provide a list that includes the name, address, and telephone number of the Contracting Officer and each Contractor installing the product or equipment.  Include local representatives and service organizations most convenient to the project site.  Provide the name, address, and telephone number of the product or equipment Contractors.

SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES:

Furnish the O&M data packages specified in individual technical sections.



END OF SECTION 01730


[bookmark: _DIVISION_2_–]
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[bookmark: _SECTION_02200—EARTHWORK]SECTION 02200—EARTHWORK

PART 1—GENERAL

WORK DESCRIPTION:

The Contractor shall provide all excavations and backfill specified herein.  Excavation includes the removal of all materials encountered, of every description, necessary for the completion of the contract as shown on the drawings and specified herein.  Excavated material shall be stockpiled or wasted as specified hereinafter.

Backfilling includes but is not limited to backfilling all open excavations.

WORK INCLUDED:  Work includes, but is not limited to:

	Clearing and grubbing as required.

	Excavating all materials encountered, of every description for completion of the contract as shown on the drawings and as specified herein.

	Backfilling of all excavation for footings, wind turbine mounting structure supports, foundations, and utility trenches, etc.

	Compacting all backfill as specified hereinafter.

	Finishing wind farm area with native soils which are similar to the existing.

QUALITY CONTROL:

Codes and Standards:  Perform earthwork in compliance with applicable requirements of the following:

	ASTM D698 Moisture‑Density Relations of Soils and Soil‑Aggregate Mixtures using 5.5‑lb Rammer and 12‑in. Drop.

	ASTM D2922-Density of soil and soil-aggregate mixtures in-place by nuclear methods.

	ASTM D3017-Water content of soil and rock in-place by nuclear methods.

	Occupational Safety and Health Regulations for Construction (OSHA) 29 CFR 1926, Subpart P, and Subpart U if blasting is necessary.


SUBMITTALS:

Submit copies of the Contractor’s Contractor Foundation Investigation (Geotechnical Survey) report with the allowable soil bearing capacity.



PART 2—PRODUCTS

MATERIALS:

Definitions:

Satisfactory Soil Materials: Satisfactory soil materials are defined as those complying with American Association of State Highway and Transportation Officials (AASHTO) M 145, soil classification Groups A-1, A-2-4, A-2-5, and A-3, including pit run cinders.

Unsatisfactory Soil Materials: Unsatisfactory soil materials are those defined in AASHTO M 145 soil classification Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7; also peat and other highly organic soils.

Fill Material:  Fill material shall be pit run gravel available at an approved gravel pit.

Surfacing Material:  Surfacing material for the roads and access around the wind turbines shall be pit run gravel.  The pit run gravel shall be obtained commercial source at the Contractor’s expense.


PART 3—EXECUTION

EXCAVATION:

Clearing and Grubbing:  All areas to be occupied by new roadways, wind turbines, wind turbine foundations and other similar structures shall be stripped and cleared of all vegetation.  Resulting depressions shall be completely backfilled and shaped to match the adjacent terrain.  The intent is to leave the area in as natural a condition as possible.

Topsoil:  The Subcontractor shall salvage 1-foot of the topsoil from excavated areas in a separate stockpile.  The topsoil shall be saved and used to reclaim the area after all construction is complete.

Earth Excavation:  Earth excavation includes removal of soil material of any classification, and other materials encountered that are not classified as rock excavation or unauthorized excavation.  Except for any materials that are not adequate for backfill, excavated materials shall be salvaged and used to backfill the wind turbine foundations.  As stated in the Clearing and Grubbing section above, the top one foot of topsoil shall be salvaged, stockpiled separately from the other excavation and used to reshape the area after the backfill is complete.

Rock Excavation:  Rock excavation consists of removal and disposal of materials encountered that cannot be excavated without drilling and blasting, or requiring use of special equipment.

Unauthorized Excavation:  Unauthorized excavation consists of removal of materials beyond indicated elevations or dimensions without specific direction by the COR.  Unauthorized excavation, as well as remedial work directed by the COR shall be at the Contractor’s expense.

Structural:  Excavations for such structures as footings, foundations, and slabs shall be made to the depths shown on the Contractor’s approved shop drawings and of sufficient width to allow adequate room for setting and removing forms, installing accessories and inspection.  Where concrete foundations or slabs are to be constructed on material other than rock, care shall be taken to prevent disturbing the bottom of the excavation.  Excavation to final grade shall not be made until just before concrete forms are to be placed therein.  Concrete foundations shall be placed only on undisturbed soil or rock.  Any over‑depth excavation shall be backfilled to the bottom of the footing with concrete.

Trenches:  Trenches shall be of sufficient width to provide adequate room for workmen to perform any necessary service to the materials or items being installed therein and to permit proper compaction of the backfill.

Stockpiling and Disposal:  Excavated material that is suitable and required for backfilling, grading or topsoil, shall be piled in an orderly manner a sufficient distance from the edge of the excavation, but in no case closer than 2 ft.  Excavated materials to be used for backfill shall be kept free from vegetation and other objectionable materials.  Excavated materials not required or not approved for backfilling or grading shall be disposed of on the site by flattening slopes, filling depressions, and enclosing the area.  Unused excavated earth and rock waste and combustible materials shall be hauled to areas designated by the Contracting Officer and disposed of in a manner specified in these specifications.

Unstable Soils:  If unsatisfactory soil is encountered in an excavation, at or below the excavation line, it shall be brought to the attention of the COR and removed as directed.  The bottom of the excavation shall then be brought to the required grade with concrete or compacted backfill as specified hereinafter.  Excavation of unstable soil resulting from the Contractor’s neglect and other over depth excavation not required to satisfactorily complete the work, shall be brought up to the required grade with concrete under the wind turbine foundations or compacted soil under duct banks and other excavation as specified hereinafter at the Contractor’s expense.

Shoring and Bracing:  The sides of all excavations shall be sloped or securely shored and braced in accordance with the Occupational Safety & Health Regulations for Construction (OSHA) 29 CFR 1926, Subpart P.

Roads :  Where excavations are required across roads, one lane shall be kept open to traffic at all times unless otherwise directed.  This shall be accomplished by excavating and backfilling only one‑half of the road at one time.

BACKFILL:

General:  The excavations shall be cleared of all trash and debris prior to backfilling.  All backfill material shall be free from trash, and organic matter.  Backfilling shall be done only when approved by the COR.

Under Footings and Foundations:  Wind turbine footings and foundations shall not be placed on earth backfill.  Overdepths in excavations for such footings and foundations shall be backfilled with concrete.  The concrete shall be in accordance with the “Concrete” section of these specifications.

It is the responsibility of the Contractor to conduct a foundation investigation to verify subsurface soil conditions and obtain any soils and foundation information he may require for the foundation required for his particular wind turbine configuration being proposed.  The Contractor shall furnish documentation of allowable soil bearing capacity and design calculations for the foundation proposed, for review and approval by the Contracting Officer.

The excavation for the wind turbine foundation shall be excavated to the bottom of the footing elevation unless the bottom of footing elevation is on rock.  Special care should be taken not to destroy the bearing value of the soil.  Any excavation which is not uniform in grade shall then be brought back to grade with a concrete leveling course.  The wind turbine footing shall then be placed on the concrete leveling course.  If solid rock is encountered at the footing elevation, the rock shall be excavated a minimum of 6-8 in. below the bottom of footing elevation.  The over excavation shall be backfilled with a concrete leveling course.  The footing shall be placed on the concrete leveling course.

Under Slabs or Pavement:  Backfill or fill materials under concrete slabs, and concrete or asphalt pavement shall be compacted fill material.

Overdepth Conduit or Direct Buried Cable Excavation:  Where conduit trenches are excavated to an overdepth due to the presence of rock, unstable soil or other unsuitable material, the overdepths shall be backfilled to required grade with compacted sand, or other approved granular material.

Bedding and Cover for Conduit and Direct Buried Cable:  Conduit and direct buried cable shall be placed in a trench that is free from large or sharp rocks and that provides a minimum of 30 in. of cover from the finished grade to the top of the direct buried conduits.  A 4-6 in. bed of sand shall be placed in the trench prior to placing the conduit or direct buried cable.  The conduit or cable shall then be placed in the trench and covered with 4-6 in. of the sand.  The trench shall then be backfilled with excavated material providing no rock greater than 6 in. in diameter is placed within 12 in. of the buried conduit or cable.  

Placement:  Concentrated dumping of backfill material into excavations will not be permitted.  No water shall be used for placing, settling or compacting backfill except to obtain optimum moisture content.  All backfill material must be placed in uniform layers not to exceed 8 in. loose measurement and brought up simultaneously and evenly on both sides of foundation walls and around underground or covered structures and equipment such as culverts, manholes, and pipe.

Compaction:  Unless otherwise indicated on the drawings or specifications, compact all backfill and fill material under slabs, roads, and other surfaced areas, and around foundations.  Unless otherwise indicated, all “compacted” backfill shall be compacted to at least 95% of maximum density at optimum moisture content as determined by ASTM D698.  Each 8 in., maximum, loose measurement lift shall be compacted before the next lift is placed thereon.  Sections of backfill failing to meet the minimum compaction requirements shall be corrected prior to placement of subsequent lifts.  No heavy equipment shall be allowed within 5 feet of a structure or the foundation of any structure until it has been backfilled.  Water from the Pantex system will be allowed for compaction.

The Contractor is responsible for taking and documenting the in-place compacted density of soil fills or backfill.  Reports shall be given to the Contracting Officer.

The Contractor is encouraged to use a GEOGAGE to verify soil densities.  However, if a nuclear density gage is used, the Contractor shall get prior approval from the COR before bringing nuclear density gauge onto Plant Site west of 2373.  

In addition to the Contractor’s tests, the compacted density and moisture content may be measured by the Contracting Officer at any depth and location.

Locator Ribbon:  Ribbon shall be 3 inches wide and shall be red for all electrical conduits, electrical cables, fiber optic cable, and telephone cables.  Ribbon shall be tape manufactured by Reef Industries or Allen Markline or equal and shall have metal foil which is completely encased in plastic and can be easily detected by a metal detector.  The ribbon shall be printed with the Contractor’s standard wording, “CAUTION ELECTRIC LINE BURIED BELOW,” for all electrical conduits, phone lines, etc.  The locator ribbon shall be placed as shown on the plans from the ground surface directly over the utility during the backfill and compaction operation.

Wind Farm Area Finishing:  The area around the Wind Farm shall be finished with the topsoil removed from the excavation.  Roads and access around the wind turbine shall be finished with a minimum of 12 inches of crushed aggregate base to match the existing road surfaces.  The crushed base material shall comply with Grade W of the Wyoming Department of Transportation specifications and shall have the following gradation. 

	Sieve size	Percent passing
	1 ½ in.	100
	1 in.	95-100
	½ in.	60-85
	#4	45-65
	#8	33-53
	#30	10-30
	#200	3-12

All finish work shall be blended into the natural soil surface and present a pleasing and uniform appearance.

FIELD QUALITY CONTROL:

The field quality control is the responsibility of the Contractor.  The COR has the right to inspect the work at any time.



END OF SECTION 02200
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PART 1—GENERAL

SUMMARY:

Section Includes, but is not limited to preparing seedbeds, sowing grasses, applying fertilizer, and applying mulch to revegetate disturbed sites.

SUBMITTALS:

No Vendor Data required for this section.


PART 2—PRODUCTS

MATERIALS:

Topsoil:  Clean topsoil free from any toxic minerals, noxious weeds or other objectionable material.  A minimum of 6-inches of topsoil shall be removed from new roads and all areas to be disturbed by construction.  The topsoil shall be stockpiles and saved to be used to recover disturbed areas in preparation of planting the grass mixture specified in this specification.

Grass Mix: The following grass mix shall be used for roadsides and all other disturbed areas. 

	SPECIES
	RATE OF APPLICATION (POUNDS PER ACRE PURE LIVE SEED)

	Western Wheat Grass
	20

	Slender Wheat Grass
	20

	Perennial Rye Grass
	10

	Total
	50



Fertilizer:  Fertilizer shall be 16-48-0 (NPK) ammonium or diammonium phosphate.  Each component of the fertilizer may vary two percent.

Mulch:  Mulch shall be processed grass straw.

EQUIPMENT:

Seedbed Preparation:  Disks, harrows, roller harrow-packers (culti-packers), tooth type harrows, shovels, or other similar equipment.

Seeding and Fertilizing:  Drills with double disc and agitator

PART 3—EXECUTION

Season of Work:  Seeding shall be done between October 10 and November 30.   Specific ideal seeding times within these windows shall be as required for proper seedbed preparation. 

Weed Control: Areas to be seeded shall be maintained reasonably free of weeds.  Weeds shall be kept from going to seed.

Seedbed Preparation:  The stockpiled topsoil shall be uniformly spread over all disturbed areas to be reseeded.  After shaping the areas, the topsoil shall be tilled a minimum depth of 4 inches. The seedbed shall be firm below seeding depth and well pulverized and loose on top.  It shall be free of clods and weeds. Seedbed preparation shall not be performed when soil conditions are not suitable for tilling: too dry, too wet, frozen, etc.  Tillage shall produce cross-slope furrows on slopes.

On areas subject to severe erosion, the extent of seedbed preparation shall not exceed that which can be seeded in one day.

Fertilizing: Fertilizing shall closely follow seedbed preparation.  Fertilizer shall not be mixed with seed. Fertilizer may be drilled or broadcast.  Fertilizer shall be applied at a rate of50__ pounds per acre.

Seeding:  Seeding shall closely follow fertilizing.  If the seedbed has been disturbed, then the Contractor shall prepare the seedbed again.  Seeding work shall not proceed until the seedbed has been inspected.  Seeds shall be thoroughly mixed prior to application. Seeds shall be uniformly applied at the previously specified rate.  Seeds shall be buried 0.25 to 0.75 inches. Seeding shall not be performed when weather conditions are unfavorable: high wind, heavy rain, etc.

Drilling shall maintain cross-slope furrows on slopes.

Mulching: Mulch shall be spread uniformly at a rate of 1 ton per acre.  Mulch shall be anchored into the soil to a depth of at least 2 in. and with no more than one pass of the equipment.  Mulching shall not be performed when wind interferes with mulch placement.

Protection:  Traffic over seeded area shall be prohibited.

FIELD QUALITY CONTROL:

Seedbed Inspection:  Seeding shall not proceed until the Contracting Officer  has inspected the seedbed for conformance to these specifications.

Surveillance will be performed by the Contracting Officer's Representative to verify compliance of the work to the drawings and specifications.



END OF SECTION 02486
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PART 1—GENERAL

WORK DESCRIPTION: The Contractor shall provide all material, labor and equipment to construct cast-in-place concrete as indicated on the drawings, specification and as directed.

WORK INCLUDED:  Work includes, but is not limited to:

	Construction of concrete slabs, footings, foundations, ductbank and other miscellaneous structures.

REFERENCES:

The following documents, including others referenced therein, form part of this Section to the extent designated herein:

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 117	Standard Specifications for Tolerances for Concrete Construction and Materials
ACI 305	Hot Weather Concreting
ACI 306.1	Standard Specification for Cold Weather Concreting
ACI 318	Building code Requirements for Reinforced Concrete
ACI 347	Guide to Formwork for Concrete

CONCRETE REINFORCING STEEL INSTITUTE, (CRSI)

CRSI	Manual of Standard Practice

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 94	Standard Specification for Ready-Mixed Concrete

The following ASTM specifications are referenced in regard to materials:

ASTM A 615	Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement
ASTM A 706	Standard Specification for Low-Alloy Steel Deformed and Plain Bars for Concrete Reinforcement
ASTM C 33	Standard Specification for Concrete Aggregates
ASTM C 150	Standard Specification for Portland Cement
ASTM C 260	Standard Specification for Air-Entraining Admixtures for Concrete
ASTM C 309	Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete
ASTM C 494	Standard Specification for Chemical Admixtures for Concrete
ASTM C 618	Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete


The following ASTM standards shall be used by the inspecting agency for concrete tests or inspections:

ASTM C 31	Standard Practice for Making and Curing Concrete Test Specimens in the Field
ASTM C 39	Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens
ASTM C 143	Standard Test method for Slump of Hydraulic Cement Concrete
ASTM C 172	Standard Practice for Sampling Freshly Mixed Concrete
ASTM C 231	Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method

SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS.

#03300-1

Reinforcing Steel:

Indicate bending diagrams, assembly diagrams, splicing and laps of bars, shapes, dimensions, and details of bar reinforcing, accessories, and concrete cover.  Do not scale dimensions from structural drawings to determine lengths of reinforcing bars.

Details of reinforcing steel shall be submitted on shop drawings.  Reproduction of contract drawings is not acceptable.

#03300-2

Concrete Mix Design:

Submit copies of test reports showing that the mix has been successfully tested to produce concrete with the properties specified and that mix will be suitable for the job conditions.  Test reports shall be submitted along with the concrete mix design.  Obtain approval before concrete placement.  Submit a complete list of materials including type, brand, source, and amount of cement, concrete aggregate and admixtures; and applicable reference specifications.  Submit additional data regarding concrete aggregates if the source of aggregate changes.  Submittal shall clearly indicate where each mix design will be used when more than one mix design is submitted.

PART 2—PRODUCTS

FORM MATERIALS:

Forms for Exposed Finish Concrete:  Unless otherwise indicated, construct formwork for exposed concrete surfaces with plywood, metal, or metal‑framed plywood faced to provide continuous, straight, smooth, exposed surfaces.  Furnish in largest practicable sizes to minimize number of joints.

Forms for Unexposed Finish Concrete:  Form concrete surfaces which will be unexposed in finished structure with plywood, lumber, or metal.

Form Coatings:  Provide commercial formulation form‑coating compounds that will not bond with, stain nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete surfaces.

REINFORCING MATERIALS:

Reinforcing Bars:  ASTM A615 Grade 60 deformed.

Supports for Reinforcement:  Provide supports for reinforcement including bolsters, chairs, spacers and other devices for spacing, supporting and fastening reinforcing in place.  Use wire bar type supports complying with CRSI recommendations, or approved substitute.  Use supports with sand plates or horizontal runners where base material will not support chair legs.  Pumice blocks, adobe, bricks, rocks, etc. are not acceptable for rebar or wire mesh supports.

CONCRETE MATERIALS:

Portland Cement:  Cement shall conform to ASTM C150, Type I‑II.  The cement shall contain no more than 0.60 percent by weight of alkalis calculated as (Na2O + 0.658 K2O).

Aggregate:  Fine and coarse aggregate shall conform to ASTM C33.  Maximum coarse aggregate size shall conform to ACI 318 Paragraph 3.3.2.  Unless otherwise specified, maximum aggregate size shall be 1 in.

Mixing Water:  Must be potable water having no pronounced taste or odor, and containing no deleterious materials.

Air‑Entraining Agents (AEA):  ASTM C260.

High Range Water-Reducing Admixture (Superplasticizer):  If a superplasticizer is used it shall conform to ASTM C494, Type F.

Water‑Reducing Admixtures:  If water‑reducing admixtures are used they shall conform to ASTM C494, Type A, and contain no more than 1 percent chloride ions.

Red Coloring for Concrete Slabs Cast Over Ducts:  Use commercial grade red iron oxide at 3 lbs per sack of cement.

FIBERMESH:  FIBERMESH shall be added to all concrete slabs which cover electrical ducts at 1 ½ # per cubic yard

Calcium Chloride:  Calcium chloride is not permitted.

Pozzolans:  Pozzolans (fly ash) shall conform to ASTM C 618 Class F, except that the loss on ignition (LOI) shall be less than 2%.

RELATED MATERIALS:

Nonshrink Grout:  Provide one of the following or approved equal, as required:

	“Masterflow 713;” Master Builders.

	“Sonogrout;” Sonneborn Building Products.

	“Five Star Grout;” U.S. Grout Co.

Curing Compound:  Curing compound or curing‑hardener‑sealer compound shall comply with ASTM C309, Type I, Class A.

The compound shall be compatible with adhesives or paints if it is to be applied in areas to receive paint.  The number of coats shall be as recommended by the Contractor, but in any case, floor slabs to be left exposed shall receive at least a second coat just after final clean‑up.

Bonding Compound:   The contractor shall provide a bonding compound. 
	
Joint‑Sealing Compound:  Provide a polyurethane joint sealant material.

Expansion Joint Material:  Provide 1/2‑in. asphalt impregnated fibrous expansion material (or equal).

PROPORTIONING AND DESIGN OF MIXES:

Mix Design:  Prepare design mixes for each type and strength of concrete by either laboratory trial batch or field experience methods as specified in ACI 318.
Design mixes to provide normal weight concrete with the following specified 28-day compressive strengths, minimum, as indicated on drawings and schedules:

All structural concrete shall be Class 45 (4500 psi) unless otherwise required by the Contractor’s foundation design for the wind generators or other specific requirements.  Concrete for ductbank and fence posts bases shall be class 30 (3,000 psi).

Adjustment to concrete mixes may be requested by the Contractor when characteristics of materials, job conditions, weather, test results, or other circumstances warrant.  Revised mix designs must be submitted and approved prior to use.

Air‑Entraining:  Concrete shall be air-entrained.  Add air entraining agent (AEA) at the Contractor’s prescribed rate to result in concrete at point of placement having air content within 4.1/2 to 7 1/2 percent.

Fly Ash:  The concrete mix [shall] [may] contain a pozzolan (fly ash) [unless otherwise approved by the Contractor’s Representative].  When fly ash is used, the minimum amount shall be 15% by weight of the total cementitious materials unless otherwise approved.

Slump Limits:  Proportion and design mixes to result in concrete slump at point of placement as follows:

	Reinforced foundations:  4 in. + 1 in.

	Slabs and other structural concrete:  4 in. + 1 in.

MIXING AND DELIVERY:

The manufacture and delivery of all concrete shall conform to ASTM C94 except as modified herein.  Hand‑mixed concrete is prohibited.

When concrete arrives at the job site with slump below that suitable for placing, as indicated by the specification, water may be added only if the maximum permissible water‑cement ratio and the maximum permissible slump is not exceeded.  Any water thus added to bring the slump within required limits shall be injected in such a manner that uniformity requirements are met.  Water shall be incorporated by additional mixing equal to at least half of the total mixing required or 30 drum revolutions at rated mixing speed, whichever is more. Agitating speed shall then be maintained for at least 15 minutes following commencement of final mixing operations.

Concrete uniformity shall meet the requirements of ASTM C94 except as modified herein.  After final mixing is complete, visible lumps, nonconformance to uniformity requirements, or failure to meet specified slump, entrained air and temperature requirements shall be considered cause for rejecting the remainder of the load.  In addition, failure of the ready‑mix truck drum to meet uniformity requirements will be deemed cause for rejection of the mixing equipment until adequate repairs have been made.

Discharge of the concrete shall be completed within 1-1/2 hours, or before the drum has revolved 300 revolutions, whichever comes first, after the introduction of mixing water to the cement and aggregates.  This 1-1/2 hour limit may be extended by the Contractor if the concrete still meets all specified requirements after 1-1/2 hours.  (Additional testing to verify conformance to specifications may be necessary.)  In hot weather or under conditions contributing to quick stiffening of the concrete a time limit less than 1-1/2 hours may be designated by the Contracting Officer.

High-range water-reducing admixtures (superplasticizer) shall be added to the mixer at the job site, and then be allowed to mix for at least 5 minutes.

Concrete which is rejected for failure to meet any of the above requirements will be removed and replaced at the expense of the Contractor.

Hot Weather Concreting:  Methods and means of batching, mixing and delivery of concrete in hot weather shall comply with “Recommended Practice for Hot Weather Concreting” (ACI‑305) including temperature requirements of Table 3.1.


PART 3—EXECUTION

FORMS:

Unless otherwise shown on the drawings, all forms shall be straight and plumb, rigid and mortar tight.  All forms shall be braced, tied and supported sufficiently to maintain their required position during and after the placing of concrete.  Joints shall be sufficiently tight to prevent mortar leakage.  Where shown on the drawings, suitable moldings shall be placed in forms to shape edges or surfaces of concrete members.  All formwork shall conform to the guidelines in ACI 347.

Form Ties:  Use factory‑fabricated, adjustable‑length, removable or snapoff metal form ties, designed to prevent form deflection, and to prevent spalling concrete surface upon removal.

Unless otherwise indicated, provide ties so that portions remaining within concrete after removal will not be within 1‑in. of any exposed concrete surface.

Provisions for Other Trades:  Provide openings in concrete formwork to accommodate work of other trades.

Tolerances:  Unless otherwise noted on the drawings, formwork shall be constructed so that the concrete surfaces conform to the tolerance limits listed in ACI 117.

Preparation of Form Surfaces:  Coat contact surfaces of forms with a form‑coating compound before reinforcement is placed.  Do not allow form‑coating compound to come into contact with reinforcement or with concrete surfaces against which fresh concrete will be placed.

PLACING REINFORCEMENT:

Protect all reinforcement from dirt or anything which would affect the bond in the concrete.  

Accurately position, support and secure reinforcement against displacement by formwork, construction, or concrete placement operations.

Place reinforcement to obtain at least minimum coverages for concrete protection.  Unless otherwise indicated, reinforcement position shall be as necessary to meet coverage, spacing and placement requirements specified in ACI 318, Chapter 7.

JOINTS:

Construction Joints:  Locate and install construction joints, when not shown on drawings, so as not to impair strength and appearance of the structure, and as acceptable to the Contracting Officer.  Provide keyways at least 1-1/2 in. deep in all construction joints unless otherwise noted.(are cold joints acceptable?)

BLOCKOUTS:

Unless otherwise shown on the drawings, provide blockouts in concrete of the required size and at the appropriate location to accommodate electrical and mechanical utilities and ductwork.

CHAMFERS:

All exposed vertical and horizontal corners of concrete shall be chamfered 1 in.

INSTALLATION OF EMBEDDED ITEMS:

Set and build into work anchorage devices and other embedded items required for other work that is attached to, or supported by cast‑in‑place concrete.  Secure all such items firmly in position.

CONCRETE PLACEMENT:

Preplacement Inspection:  Completed formwork, reinforcing steel, and items to be embedded shall be inspected and approved prior to placement, and shall be inspected and approved, by the Contractor, and the representative of the Contracting Officer, prior to placement.

Placing Concrete in Forms:  The concrete shall be deposited continuously in horizontal layers not more than 2 ft in depth with each succeeding layer placed before the preceding layer has reached its initial set.

Consolidation:  During and immediately after placing, all concrete shall be consolidated sufficiently to provide thorough placement around all reinforcement, embedded items, and into corners of forms without segregating the mix.  Vibration shall penetrate the placed layer and at least 6 in. into the preceding layer.  Do not use vibrators to move concrete inside the forms.  A spare vibrator shall be on hand at the job site and available to substitute for any other vibrator which fails during placement.  An alternate electrical supply shall also be available.

Dropping of Concrete:  Maximum allowable free vertical drop shall be 5 ft, but dropping of concrete from this height through reinforcement or other conditions causing segregation shall be avoided.  For drops greater than 5 ft, an approved confining device shall be used.

Hot Weather Placing:  When hot weather conditions that would seriously impair quality and strength of concrete exist, place concrete in compliance with ACI 305 and as specified herein.

Cool mixing drum and/or ingredients before mixing to maintain concrete temperature below 95F at time of placement.

FINISH OF FORMED SURFACES:

Rough Form Finish (Rf Fm):  Provide as‑cast rough form finish to formed concrete surfaces that are to be concealed in finish work or by other construction, unless otherwise indicated.

Standard rough form finish shall be the concrete surface having the texture imparted by the form facing material used, with tie holes and defective areas repaired and patched and all fins and other projections exceeding 1/4 in. in height rubbed down or chipped off.

Smooth Form Finish (Sm Fm):  Provide as‑cast smooth form finish for formed concrete surfaces that are exposed fix‑to‑view.

Smooth Rubbed Finish (Sm Rbd):  Provide smooth rubbed finish to all exposed concrete surfaces which have received smooth form finish treatment, not later than one (1) day after form removal.

Moisten concrete surfaces and rub with carborundum brick or other abrasive until a uniform color and texture is produced.  So not apply cement grout other than that created by rubbing process.

SLAB FINISHES:

Nonslip Broom Finish (Brm):  Apply nonslip broom finish to exterior concrete, foundations and slabs.

Immediately after float finishing, slightly roughen concrete surface by brooming in direction perpendicular to main traffic route.

CONCRETE CURING AND PROTECTION:

General:  Protect freshly placed concrete from injurious action by sun, rain, wind, flowing water, mechanical injury and premature drying for not less than seven (7) consecutive days after placement.

Early Loading of New Concrete:  Early loading of concrete structures shall comply with requirements of ACI 318, Section 6.2.  When construction loading is proposed before concrete has achieved its 28‑day design strength, structural calculations and concrete strength test data shall be submitted and approved prior to loading.

Membrane Curing:  Concrete surfaces to receive membrane curing shall be treated with a curing compound as specified or otherwise approved.  The curing compound shall be applied in strict accordance with the directions of the Contractor of the compound.


Temperature, Wind, and Humidity:

Hot Weather:  The concrete surfaces shall be kept below 100F for the curing period.  When necessary, provision for windbreaks, shading, fog spraying, sprinkling, ponding, or wet covering with a light colored material shall be made in advance of placement, and such protective measures shall be taken as quickly as concrete hardening and finishing operations will allow.

REMOVAL OF FORMS:

Formwork Not Supporting Weight of Concrete:  This formwork may be removed after cumulatively curing at not less than 50F for 32 hours after placing concrete, provided concrete is sufficiently hard not to be damaged by form removal or subsequent operations.  Curing must then continue through the minimum seven‑day period.

Formwork Supporting Weight of Concrete:  This formwork may not be removed until concrete has attained its 28‑day design compressive strength.

CONCRETE SURFACE REPAIRS:

All porous and fractured concrete shall be repaired.  Surface defects may be repaired by patching.  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycomb, rock pockets, fins, snap‑tie holes and other projections on the surface.  All repairs shall be approved by the Contracting Officer.  Alternate repair methods not specified may be used if approved by the Contracting Officer.

Patch Defective Areas:  Repair and patch defective areas with cement mortar immediately after removal of forms, when approved by the Contractor.  Cut out honeycomb, rock pockets, and voids over 1/4 in. in any dimension.  Thoroughly clean, dampen with water and brush‑coat the area to be patched with specified bonding agent.  Place patching mortar after bonding agent has dried.

Defect exceeding 2 in. in diameter shall be repaired by removing defective areas, cleaning, treating with bonding agent, and replacing with new concrete.

QUALITY CONTROL TESTING:

Sampling:

ASTM C 172	  Collect samples of fresh concrete to perform tests specified.
ASTM C 31	  For making test specimens.

Testing:

Slump Tests:  ASTM C143.  Take concrete samples during concrete placement.  The maximum slump may be increased as specified with the addition of an approved admixture provided that the water-cement ratio is not exceeded.  Perform tests at commencement of concrete placement, when test cylinders are made, and for each major structure.

Temperature Tests:

Test the concrete delivered and the concrete in the forms.  Perform tests every 20 cubic yards maximum of concrete on each major structure and whenever test cylinders and slump tests are made.

Compressive Strength Tests:

ASTM C 39.  Make six test cylinders for each set of tests in accordance with ASTM C 31.  The Contractor is responsible to make provisions for shipping and testing of cylinders in accordance with specifications.  Precautions shall be taken to prevent evaporation and loss of water from the specimen.  Test one cylinder at 7 days, one at 14 days, and two cylinders at 28 days.  Keep the two cylinders for a backup in a protected condition and location.  Samples for strength tests of each mix design of concrete placed shall be taken not less than once for each major structure placed.  For the entire project, take no less than four sets of samples and perform strength tests for each mix design of concrete placed.  Each strength test result shall be the average of two cylinders from the same concrete sample tested at 28 days.  Compressive strength of cylindrical concrete specimen shall be performed in accordance with ASTM C-39.

Air Content:

ASTM C 173 or ASTM C 231 for normal weight concrete.  Test air-entrained concrete for air content at the same frequency as specified for slump tests.

FIELD QUALITY CONTROL:

Surveillance will be performed by the Contracting Officer to verify compliance of the work to the drawings and specifications.



END OF SECTION 03300



[bookmark: _SECTION_03400—PRECAST_CONCRETE]SECTION 03400—PRECAST CONCRETE

PART 1—GENERAL

SUMMARY:

The Contractor shall provide all plant, labor, and materials required to construct and install precast concrete complete with accessories, reinforcing, grout, as required by the drawings and these specifications.

Section Includes:  Work includes, but is not limited to:

Furnish and install precast concrete as shown on the drawings.

Related Sections:  Section 03300, Cast In Place Concrete

REFERENCES:

The following documents, including others referenced therein, form part of this Section to the extent designated herein.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 301	Specifications for Structural Concrete for Buildings
ACI 318	Building Code Requirements for Reinforced Concrete

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C990	Standard Specification for Joints for Concrete Pipe, Manholes, and Precast Box Sections Using Preformed Flexible Joint Sealants
ASTM A36	Standard Specification for Carbon Structural Steel
ASTM A48	Standard Specification for Gray Iron Casting (R 1990)
ASTM A185	Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete Reinforcement
ASTM A615	Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement (AASHTO No. M31)

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO 	Standard Specification for Highway Bridges

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1	Standard Qualification Procedure

SUBMITTALS:

Submittals include, but are not limited to the following:


#1 03400

Shop Drawings:  Submit drawings indicating fabrication and erection requirements.  Show details of joints, reinforcements, inserts, and lifting devices.

#2 03400

	Welder Qualifications:  Submit welder qualifications.

See Section 01300, Submittals and the Vendor Data Schedule for additional submittal requirements.

QUALITY CONTROL:

Qualifications of Workmen:  Precastor shall be regularly engaged in the manufacture and erection of precast concrete products, having a recognized background in such work.

Qualify welding processes and welding operators in accordance with AWS D1.1 "Standard Qualification Procedure".

Codes and Standards:  Comply with provisions of ACI 301 unless otherwise specified herein.

Testing:  Perform design mix test and field tests in accordance with Section 03300, Cast In Place Concrete, except that not less than 2 production sets of strength tests will be taken from separate pours.

Inspection:  Factory inspection of precast concrete structures shall be arranged for by the Contracting Officer at no cost to the Contractor.  However, this shall not relieve the Contractor from responsibility for compliance with specifications and accuracy of the work in all details.  The Contractor shall notify the Contracting Officer 3 workdays prior to casting concrete.

STORAGE AND HANDLING:

Follow recommendations of ACI 318 for precast concrete.

Lift only at designated lifting and support points by approved devices.
Protect edges from spalling, chipping, or cracking with suitable padding or wrapping.

PART 2—PRODUCTS

FORM MATERIALS:

Forms for Exposed Finish Concrete:  Unless otherwise indicated, construct formwork for exposed concrete surfaces with plywood, metal, or metal-framed plywood faced to provide continuous, straight, smooth, exposed surfaces.  Furnish in largest practicable sizes to minimize number of joints.  Provide form material with sufficient thickness to withstand pressure of newly placed concrete without visible bow or deflection.

Plywood shall comply with American Plywood Association, grade "EXT-DFPA  Plyform" or better.

Forms for Unexposed Finish Concrete:  Form concrete surfaces, which will be unexposed in finished structure with plywood, lumber, or metal.

Form Coatings:  Provide commercial formulation form-coating compounds that will not bond with, stain nor adversely affect concrete surfaces, and will not impair subsequent treatments of concrete surfaces.

REINFORCING MATERIALS:

Reinforcing Bars:  ASTM A615 Grade 60 deformed; Grade 40 may be used for No. 4 and smaller ties.

Welded Wire Fabric (WWF):  ASTM A185, welded steel wire fabric.

Supports for Reinforcement:  Provide supports for reinforcement including bolsters, chairs, spacers and other devices for spacing, supporting and fastening reinforcing in place.  Use wire bar type supports complying with CRSI recommendations, unless otherwise indicated.  Use supports with sand plates or horizontal runners where base material will not support chair legs.  Pumice blocks are not acceptable for rebar or wire mesh supports.

Plates:  Embedded plates shall be ASTM A36.

Concrete Mix:  Comply with applicable requirements of Section 03300 for following concrete class:

		Cement:		Type II
		Class 45:		4500 psi 28-day compressive strength
		Slump:			3 in. + 1 in.

Metal Accessories:

Frames and Covers:  Grey cast iron, ASTM A48, Class 30.  Capable of withstanding AASHTO H20 truck traffic.

Vault Steps:  Grey cast iron, ASTM A48, Class 30B, integrally cast into manhole sidewalls, unless otherwise indicated.

Joint Sealants:  Comply with ASTM C990, Preformed Flexible Joint Sealants.

DESIGN CRITERIA:

General:  All precast concrete shall be designed in accordance with ACI 318.

Loads:  The precast structure shall be capable of supporting an AASHTO H20 truck axle load.  All precast items shall be capable of withstanding all lifting and handling loads.

FABRICATION:

General:  Maintain formwork to provide complete precast concrete of the shape, lines, and dimensions indicated.  Provide and install chamfer strips on exterior edges.

Casting Tolerances:

Length + 1/2 in.
Width  + 1/4 in.
Depth  + 1/4 in.
Position of handling devices + 2 in.
Position of embedded angles to be welded between adjoining panels + 1 in. longitudinally.
Squareness of Ends (vertical and horizontal alignment) + 1/4 in.

Finishing:  Fabricate with a smooth form finish.  See Section 03300.

Curing:  Comply with applicable requirements of Section 03300.

Lifting:  Do not lift precast units until concrete has obtained a minimum of 4,500 psi compressive strength (fc') as determined by test cylinders cast on the same day. 

PART 3—EXECUTION

INSPECTION:

Before installing, verify conditions are adequate to receive precast units.  Required corrections to be made before proceeding with placement.
Determine field conditions by actual measurements.  Double check and cross check measurements.

All precast structures shall be inspected prior to placement for damage or casting deviations in excess of tolerances specified.

ERECTION:

Employ only competent personnel who are properly trained to prepare, handle, and install precast concrete.

Method of installation shall avoid soiling, cracking, chipping of concrete, and damage to built-in items.

Apply joint sealant material at joints of sections.

FIELD QUALITY CONTROL

Surveillance will be performed by Contractor's Representative to verify compliance of the work to the drawings and specifications.



END OF SECTION 03400
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[bookmark: _SECTION_05100—STRUCTURAL_STEEL]SECTION 05100—STRUCTURAL STEEL AND MISCELLANEOUS METALS

PART 1—GENERAL

WORK DESCRIPTION:

The Contractor shall provide all material, labor and equipment to construct steel and metal structures as indicated on the drawings as required by these specifications.

WORK INCLUDED:  Work includes, but is not limited to:

	Structural steel framing and towers

	Structural steel pipe supports

	Structural steel equipment supports or platforms.

QUALITY CONTROL:

Codes and Standards:  Comply with the provisions of the following codes and standards (latest edition in effect at date of document issue), except as otherwise specified herein.

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

	AISC S326	“Specification for Structural Steel Buildings - Allowable Stress Design (ASD) and Plastic Design (with Commentary)”

	AMERICAN WELDING SOCIETY (AWS)

	AWS D1.1	“Structural Welding Code – Steel”

	AWS D1.3	“Structural Welding Code - Sheet Steel”

	RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS

	“Specification for Structural Joints Using ASTM A325 or A490 bolts”

	STEEL STRUCTURES PAINTING COUNCIL (SSPC)

	SSPC SP 1	(1982) Solvent Cleaning

	SSPC SP 3	(1989) Power Tool Cleaning

	SSPC SP 6	(1989) Commercial Blast Cleaning

	SSPC SP-7	“Brush-off Blast Cleaning”

	SSPC SP 10	Near-White Blast Cleaning

	SSPC VIS 1	Visual Standard For Abrasive Blast Cleaned Steel (Standard Reference Photographs)

The following specifications are referenced in regard to materials:

	AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

	ASTM A36	Structural Steel

	ASTM A53	Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and Seamless

	ASTM A446	Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip Process, Structural (Physical) Quality

	ASTM A500	Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds and Shapes

	ASTM A525	Standard Specification for General Requirements for Sheet Steel, Zinc Coated (Galvanized) by the Hot Dip Process

	ASTM A325	High-Strength Bolts for Structural Steel Joints

	ASTM A611	Steel, Sheet, Carbon, Cold-Rolled, Structural Quality

Qualification for Welding Work:

Qualify welding processes and operators for welding in accordance with AWS D1.1.

SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS.

#05100-1

Shop Drawings:  Drawings shall include all shop and erection details, and members (with their connections) not shown on the Contractor drawings.  All welds shall be indicated by standard welding symbols of AWS D1.1.

#05100-2

Erection:  Prior to erection, an erection plan of the structural steel framing is required.  This erection plan shall conform to the requirements of AISC S302.  The erection plan shall describe all necessary temporary supports, including the sequence of installation and removal, and shall be coordinated with the Hoisting and Rigging Plan.

#05100-3

Hoisting and Rigging Plan:  A hoisting and rigging plan shall be submitted for review and approval prior to erection.


#05100-4

Materials:  Certified copies of mill tests reports for structural steel, structural bolts, nuts and washers.

#05100-5

Welders:  Certified copies of welders qualification test records.

#05100-6

Samples:  3 high-strength bolt, nut and washer assemblies from each lot supplied shall be submitted for testing.  The assemblies shall be a random sample selected by the Contracting Officer.

#05100-7

Certificate of Conformance:  All structural steel members.

#05100-8

Chemical and Physical Analysis:  Structural steel.


DELIVERY, STORAGE AND HANDLING:

Store material to permit easy access for inspection and identification.  Protect members and materials from corrosion and deterioration.

Do not store materials in a manner that might cause distortion or damage to members or supporting structures.  Repair or replace damaged materials that do not meet these specifications.

PART 2—PRODUCTS

MATERIALS:

Structural Steel Shapes:  ASTM A36/A572 Grade 50, except where other type steel is indicated.

Miscellaneous Steel Plates and Bars:  ASTM A36, except where other type steel is indicated.

Cold-Formed Steel Tubing:  ASTM A500, Grade B.

Steel Pipe:  ASTM A53, Type E or S, Grade B.

Sheet Metal:  ASTM A525, galvanized steel of the thickness (gages) shown on the drawings. Screws, nails and accessories shall be galvanized.

Anchor Bolts:  ASTM A307 or ASTM A325 as submitted and approved.

High Strength Threaded Fasteners:  Heavy hexagon structural bolts, heavy hexagon nuts, and hardened washers complying with ASTM A325.

Concrete Anchors:  Concrete anchors shall be as manufactured by one of the following Contractors or approved equal.

	“Red Head” by ITT Phillips Drill Company
	“Hilti Kwik-Bolt II” by Hilti Inc.

Electrodes:  Comply with AWS D1.1.

Structural Steel Painting:  Painting shall conform to SECTION 09900‑PAINTING.

FABRICATION:

Shop Fabrication and Assembly:  Fabricate items of structural steel in accordance with AISC S326.

Fabrication assembly and painting shall be done in the shop to the maximum extent possible.

Connections:  Weld or bolt shop connections, as indicated.  Bolt field connections, except where welded connections are indicated.  Use bolt diameters as required by the design.

Weld Construction:  Comply with AWS D1.1 for procedures, appearance and quality of welds, and methods used in correcting welding work.

Shop Painting:

	General:  Shop paint all structural steel, except those members or portions of members to be embedded in concrete.  Do not paint surfaces to be welded.  Apply two (2) coats of paint to surfaces which are inaccessible after assembly or erection.  See SECTION 09900—PAINTING for finish painting materials and requirements.

	Surface Preparation:  Clean the steel of rust and mill scale using a power tool cleaning in accordance with the Steel Structures Painting Council (SSPC) SP-3.  The steel will then be further cleaned with a SSPC SP-1 solvent cleaning followed by an SSPC SP-10 near white sand blast.  It is imperative that the steel surface be properly cleaned prior to applying the paint to assure proper adhesion of the paint system to the steel.

	Painting:  Immediately after surface preparation, apply structural steel primer paint in accordance with Contractor’s instructions.  Primer paint shall be an inorganic zinc coating.  The intermediate coat shall be an epoxy paint in accordance with 09900 PAINTING.  The primer and intermediate coating of paint shall be applied in the shop insofar as it is practical.

PART 3—EXECUTION

ERECTION:

Surveys:  Check elevations of concrete surfaces, and locations of anchor bolts and similar devices, before erection work, proceeds, and report discrepancies to the Contracting Officer.

Do not proceed with erection until corrections have been made or until compensating adjustments have been agreed upon with the Contracting Officer.

Temporary Shoring and Bracing:  Provide temporary shoring and bracing members with connections of sufficient strength to bear imposed loads.

Anchor Bolts:  Furnish anchor bolts and other connectors required for securing steel to foundations and other in-place work.  Furnish templates and other devices as necessary for presetting bolts and anchors to accurate locations.

Tighten anchor bolts after supported members have been positioned and plumbed.  Reseal all coatings that are compromised during the tightening (and retorqueing) processes.

Setting Bases and Bearing Plates:  Clean all surfaces of bond-reducing materials.  Set loose and attached base plates and bearing plates on wedges or other adjusting devices.  Pack grout solidly between bearing surfaces and bases or plates.  Finish exposed surfaces, protect installed materials and allow to cure.
Field Assembly:  Set structural steel accurately to lines and elevations indicated.  Align and adjust various members before permanently fastening.  Clean surfaces which will be in contact before assembly.  Perform necessary adjustments to compensate for discrepancies in elevations and alignment.  Level and plumb individual members of structure within specified AISC S302 tolerances.  Comply with the requirements of the Hoisting and Rigging Plan.

Splice members only where indicated and accepted on shop drawings.

Comply with AISC S326 and S302 for bearing, adequacy of temporary connections, alignment, and removal of paint on surfaces adjacent to field welds.

Do not use gas cutting in field for correcting fabrication errors in structural framing.

QUALITY CONTROL TESTING:

Contracting Officer’s Supplied Testing:  The Contracting Officer or his authorized representative will inspect bolted connections and welded connections and perform tests and prepare test reports unless noted otherwise.  The Contracting Officer will perform visual inspection of all field welds in accordance the Sections 3, 6, 8 Part D, or Section 10 Part E of AWS D1.1 as applicable.  He may also perform a visual receipt inspection of shop welds.

Contractor Supplied Testing:

	Shop Welding:  Certify welders, inspect and test during fabrication of structural steel per AWS D1.1 and AISC S326.  Record types and locations of defects and work required and performed to correct deficiencies.  As a minimum the Contractor shall perform a radiographic examination (RT) of 10% of the welds.

	Acceptance for welds shall be in accordance with AWS D1.1, Section 6, Part B.  The Contractor shall perform and interpret results of off-site radiography.  Final interpretation and acceptance of the radiographs shall be by the Contracting Officer.  All radiographs and technique sheets shall be submitted to the Contracting Officer for final interpretation and approval.  Acceptance criteria shall be in accordance with AWS D1.1.

FIELD QUALITY CONTROL:

The field quality control is the responsibility of the Contractor.  The Contracting Officer has the right to inspect the work at any time.
END OF SECTION 05100
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[bookmark: _SECTION_09900—PAINTING]SECTION 09900—PAINTING

PART 1—GENERAL

WORK DESCRIPTION:

The Contractor shall provide all material, labor, and equipment necessary to paint the surfaces indicated on the drawings and in the specifications.

It is the intent of this specification to provide paint coatings to all structures and equipment that are long lasting and provide a high degree of protection against corrosion to the facilities for the 20 year design life.  All structural components and equipment shall be factory painted and finished insofar as it is practical to do so.  The Contractor shall strictly follow the Contractor’s instructions for areas requiring field painting.

The Contractor is advised that alternative coatings, material or methods of protection against corrosion may be submitted for review.

WORK INCLUDED:  Work includes, but is not limited to:

	Painting of all exposed non-painted materials, structures, and equipment to be installed.

	Damaged shop prime or factory finish coats of paint of any material, fabricated steel, or equipment to be installed shall be repaired by the Contractor.

	Other miscellaneous items as specified by the wind turbine or electrical equipment Contractors.

Painting of the wind turbine towers, wind turbines, associated equipment, and other metal structures shall be painted with a corrosion-resistant paint as specified herein unless otherwise protected from corrosion through the use of stainless steel, fiberglass, or other corrosion resistant material.  Alternate materials and methods shall be approved prior to use.

The wind turbine closest to FM2373 and the Pantex plant will have the PANTEX logo stenciled on both sides of the nacelle of an appropriate size that it is easily visible.  Pantex will provide the graphics  and dimensions that fit on the selected turbine for this logo.

Prefinished Items:  Metal surfaces of chromium plate, copper, bronze, stainless steel and similar finished materials will not require finish painting, unless otherwise indicated.

Metal Fire Rating Labels:  Do not paint over any code‑required labels, such as Underwriters’ Laboratories and Factory Mutual, or any equipment identification, performance rating, name, or nomenclature plates.

REFERENCES:

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

	AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM D 659		(1986) Evaluating Degree of Chalking of Exterior Paints

	CODE OF FEDERAL REGULATIONS (CFR)

CFR 1910.1000		Air Contaminants

CFR 1910.1025		Lead

	FEDERAL STANDARDS (FED‑STD)

FED‑STD 595			(Rev B) Colors

FED-STD-313			Material Safety Data, Transportation Data, and Disposal Data for Hazardous Materials Furnished to Government Activities

	MILITARY SPECIFICATIONS (MS)

MS MIL‑P‑26915		(Rev B) Primer Coating, Zinc Dust Pigmented, for Steel Surfaces

DOD-P-23236 A (SH)	(Am.2) Paint Coating Systems - Inorganic Zinc Primer Paint

	STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP 1			(1982) Solvent Cleaning

SSPC SP 3			(1989) Power Tool Cleaning

SSPC SP 6			(1989) Commercial Blast Cleaning

SSPC SP 7			(1989) Brush‑Off Blast Cleaning

SSPC SP 10			Near-White Blast Cleaning

SSPC VIS 1			Visual Standard for Abrasive Blast Cleaned Steel (Standard Reference Photographs)
SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS.


#09900-1

Instructions:

a.	Application instructions.

b.	Contractor’s material safety data sheets.

Submit Contractor’s material safety data sheets (MSDS) for coatings, solvents, and other potentially hazardous materials, as defined in FED-STD-313.  Two copies of the MSDS shall be sent to the COR, when needed.

#09900-2

Contractor’s Catalog Data:  For each type of coating or other product furnished:

a. Submit Contractor’s data.

b. Paint certification.

c. Contractor’s warranty

NOTE:  THE Contractor SHALL SUBMIT ALL CATALOG DATA AND MSDSs PRIOR TO FACTORY COATING AND PRIOR TO SHIPMENT OF FIELD COATINGS.

#09900-3

Paint:

While the material is at the site or source of supply, and at a time agreeable to the Contractor and the Contracting Officer, a 1‑quart sample of each color and batch, except for quantities of 50 gallons or less, shall be taken by random selection from the sealed containers by the Contractor in the presence of a representative of the Contracting Officer.  The contents of the sampled containers shall be thoroughly mixed to ensure that the sample is representative.  Samples shall be identified by designated name, specification number, Contractor name and address, batch number, project contract number, intended use, and quantity involved.

#09900-4

Color Chips:

The Contractor shall finish color chips of paint so that colors can be selected by the COR.
Packaging, Labeling, and Storage:

Paints shall be in sealed containers that legibly show the designated name, formula or specification number, batch number, color, quantity, date of manufacture, Contractor’s formulation number, Contractor’s directions including any warnings and special precautions, and name of Contractor.  Pigmented paints shall be furnished in containers not larger than 5 gallons.  Paints shall be stored on the project site or segregated at the source of supply sufficiently in advance of need to allow 30 days for testing.

Colors and Tints:

Colors shall conform to FED‑STD 595 and shall be as selected by the Contracting Officer.  Tinting of paints shall be done by the Contractor.  The color of the undercoats shall vary slightly from the color of the next coat.

APPROVAL OF MATERIALS:

When samples are tested, approval of materials will be based on tests of the samples; otherwise, materials will be approved based on test reports furnished with them.  If materials are approved based on test reports furnished, samples will be retained by the Government for testing should the materials appear defective during or after application.  In addition to any other remedies under the contract the cost of retesting defective materials will be at the Contractor’s expense.


ENVIRONMENTAL CONDITIONS:

Inorganic zinc primer, epoxy, and aliphatic urethane will be applied only within the minimum and maximum temperatures recommended by the coating Contractor.  Exposure to excessive humidity, dew, or direct moisture contact prior to full cure can adversely affect the finished quality of the paint.  Paints shall be applied only to surfaces that are completely free of moisture as determined by sight or touch.  Relative humidity shall not exceed the limits specified by the Contractor.


PART 2—PRODUCTS

MATERIALS:

Paint shall be well ground, shall not settle excessively, cake or thicken in the container; shall be readily broken up with paddle to a smooth consistency and shall show easy brushing properties.  Paint shall conform to the performance characteristics of the Federal Specifications listed below or approved equal.

No paint product containing a known or suspected carcinogen will be used.

Ferrous Metal Primer:

An inorganic zinc primer coating shall be applied to all structural steel prior to the intermediate and finish coating.  Inorganic zinc primer shall conform to DOD‑P‑23236 A (SH) for exterior locations.

Exterior Metal Surfaces Including Towers and Wind Turbines:

The wind turbine towers and parts of the wind turbines requiring protection, and other equipment shall be painted with epoxy paint over the inorganic zinc primer providing a durable corrosion‑resistant finish.  The final paint coating shall be an aliphatic urethane coating over the epoxy paint.  The wind turbines, towers, and switchgear enclosure shall be white or light colored.  Paint color chips shall be submitted to the COR for final exterior color selections.

It is the intent of this contract to provide a high-performance coating system for the exterior support towers, exposed metal parts of the wind turbines, and other equipment.  Acceptable coatings systems and Contractors are:


Just prior to painting the intermediate coat a 0.5–1.0 mil mist coat of the intermediate coat shall be applied in accordance with Contractors recommendations.  The Contractor shall strictly follow all Contractor recommendations in regard to preparing the steel and applying the various paint systems.

Colors:

Colors shall be selected by the Contracting Officer from current color charts or chips submitted by the Contractor.  The color charts or chips shall be made by the Contractor of the paint or labels to be used on the work covered herein.  If the same colors required are not available in ready mixed paint, the Contractor shall prepare special mixes and submit samples of such mixes to the Contracting Officer for approval.


Concrete, Prestressed or Post-Tensioned Concrete Options:

In lieu of structural steel towers for the wind turbines, the Contractor may propose a concrete, prestressed concrete or post-tensioned concrete tower support option for the wind turbines.  Towers shall be painted to match the color of the turbines.

HAZARDOUS MATERIALS RESTRICTIONS:

Paints and painting practices shall comply with all applicable state and local laws enacted to ensure compliance with Federal Clean Air Standards.

Lead:

Paints containing lead in excess of 0.06 percent by weight of the total nonvolatile content (calculated as lead metal) shall not be used.

Mercury:

Paints shall not contain mercury or mercury compounds.

Chromate Content:

Do not use coatings containing zinc‑chromate or strontium chromate.

Asbestos Content:

Materials shall not contain asbestos.

PART 3—EXECUTION

SURFACE PREPARATION:

Each container of paint shall be clearly marked or labeled to show paint identification, date of manufacture, batch number, analysis of content, identification of all toxic substances and special instructions.  All painting materials shall be delivered to the job site in the Contractor’s original containers with labels intact and factory applied seals unbroken.  No paint shall be thinned or otherwise altered in any manner other than recommended by the paint Contractor.  The Contractor shall store and handle all paint in a well ventilated area or room.  Volatile liquids and used wiping and cleaning rags shall be kept in tightly closed metal containers.  After each day’s work, empty paint cans and other waste shall be removed from the premises and disposed of as directed by the Contracting Officer.  Only a one day supply of paint may be brought into the work area.  Any extra paint must be removed from the work area at the end of each day unless otherwise approved by the Contracting Officer.

Items not to be painted which are in contact with or adjacent to painted surfaces shall be removed or protected prior to surface preparation and painting operations.  All surfaces shall be clean and free of foreign matter before application of paint or surface treatments.  Oil and grease shall be removed with clean cloths and cleaning solvents prior to mechanical cleaning. Cleaning solvents shall be of low toxicity with a flashpoint in excess of 100 degrees F.  Cleaning shall be programmed so that dust and other contaminants will not fall on wet, newly painted surfaces.  Items removed prior to painting shall be replaced when painting is completed.
All surfaces to be painted shall be clean, smooth, dry and free of corrosion.  The Contractor shall strictly follow the paint Contractor’s recommendations for surface preparation for the particular substrate being painted and shall submit copies of the surface preparation instructions as called for in the Submittals.  All hardware, fixtures, fixture plate and similar factory finished items shall be removed or covered in an approved manner before painting is begun.  All items shall be replaced and uncovered when the painting work is complete.  Welds that are not prime coated shall be cleaned by wire brushing.  Any galvanized surface which has been damaged or scratched shall be repaired prior to painting.

Damaged Prime Coat or Factory Finish:

Damaged shop prime or factory finish coats of paint of any material, fabricated steel, aluminum, or equipment to be installed shall be repaired by the Contractor.  Chipped or scratched areas shall be sanded or wire brushed to bare metal, feathered and spot primed before finish paint is applied.  All prime coats on structural steel, aluminum, and miscellaneous metals that have been damaged, or affected by welding during erection, shall be brushed, cleaned and painted with a prime coat after erection, except that painted concealed surfaces shall be painted before erection.  The paint for repair of finish painting shall be the same color and compatible to the factory finish coat.

Protection:

During painting operations, all equipment and materials, flange faces and other machined or finished surfaces, and electrical fixtures and construction work, including window and door glass, that is not to be painted, or is factory finished, shall be protected from paint splatter with drop cloths, paper, masking tape or other approved means.  Painted surfaces on existing work, not to be painted under this contract, that are damaged as a result of the Contractor’s operations shall be repaired by the Contractor by priming the touchup as required to match the undamaged surfaces.  Remove all oily rags and waste each night.  Take every precaution to avoid danger of fire.

Application:

Paint shall be applied in such manner as to preclude runs, sagging, brush marks, holidays or other defects in the finished surface.  (No spray painting will be allowed within buildings.)  Each coat of paint shall have a slightly different shade of color so that each coat will be distinguishable from the preceding coat.  No painting shall be done when the ambient temperature is less than 50F when the temperature during the drying period is apt to drop below 50F.  In areas of fresh painted surfaces where the temperature has dropped below 45F during the drying period, the area shall be brought back to or above 45F and the drying period extended to 48 hours.  All paint shall, otherwise, be applied in strict accordance with the paint Contractor’s directions.

Cleanup:

Upon the completion of the work, the Contractor shall remove all surplus materials and rubbish and remove all paint spots from hardware, equipment, floors, glass and walls, etc.  He shall remove all excess materials and equipment from the premises and leave the area in a clean and orderly condition.

Ferrous Surfaces:

Ferrous surfaces that have not been shop‑coated shall be solvent‑cleaned.  Surfaces that contain loose rust, loose mill scale, and other foreign substances shall be cleaned mechanically with power tools according to SSPC SP 3 as may be required.  The steel will be further cleaned with a SSPC SP-1 solvent cleaning followed by sandblasting according to SSPC SP 10.  After cleaning, one coat of inorganic zinc primer shall be applied to all ferrous surfaces to receive paint.  The semitransparent film applied to some pipes and tubing at the mill is not to be considered a shop coat, but shall be overcoated with the specified ferrous‑metal primer prior to application of finish coats.  Shop‑coated ferrous surfaces shall be protected from corrosion by treating and touching up corroded areas immediately upon detection.  Where it is practical, all steel shall receive the prime coat and epoxy coat in the shop prior to being shipped to the job site.  Factory paint coats shall be touched up and repaired prior to painting the final polyurethane coat.

Bolts and anchor bolts tightened in the field shall be repainted/resealed after torquing.

MIXING AND THINNING:

Mixing and thinning shall be in accordance with Contractors requirements.  Paints of different Contractors shall not be mixed.

APPLICATION:

Paint may be applied by brush, roller, or spray.  At the time of application, paint shall show no signs of deterioration.  Uniform suspension of pigments shall be maintained during application.  Each coat of paint shall be applied so dry film shall be of uniform thickness and free from runs, drops, ridges, waves, pinholes or other voids, laps, brush marks, and variations in color, texture, and finish.  Hiding shall be complete.  Rollers for applying paints shall be of a type designed for the coating to be applied and the surface to be coated.  Special attention shall be given to ensure that all edges, corners, crevices, welds, bolts and rivets receive a film thickness equal to that of adjacent painted surfaces.  Paints shall be applied only to surfaces that are completely free of moisture as determined by sight or touch.

Ventilation:

Adequate ventilation shall be provided during paint application.  Respirators shall be worn by all persons engaged in spray painting.  Adjacent areas shall be protected by approved precautionary measures.

First Coat:

The first coat shall include repeated touching up of suction spots or overall application of primer to produce uniform color and gloss.

Time Between Surface Preparation and Painting:

Surfaces that have been cleaned, pretreated, and otherwise prepared for painting shall be given a coat of the specified first coat as soon as practical after such pretreatment has been completed, but prior to any deterioration of the prepared surface.

Coating Progress:

Sufficient time shall elapse between successive coats to permit proper drying.  This period shall be modified as necessary to suit weather conditions and shall be done in accordance with Contractors requirements.

Epoxy and Aliphatic Urethane:

Contractor’s instructions for application, curing and drying time between coats will be followed.

SURFACES TO BE PAINTED:

Equipment Contractors shall ensure that all required surfaces are painted in the factory insofar as it is possible to do so.  All surfaces requiring field painting shall be painted in accordance with these specifications and which is compatible with factory painting.

CLEANING:

Cloths, cotton waste and other debris that might constitute a fire hazard shall be placed in closed metal containers and removed at the end of each day.  Upon completion of the work, staging, scaffolding, and containers shall be removed from the site or destroyed in an approved manner.  Paint and other deposits on adjacent surfaces shall be removed and the entire job left clean and acceptable.


FIELD QUALITY CONTROL:

Field quality control is the responsibility of the Contractor.  The Contracting Officer has the right to inspect the work at any time.



END OF SECTION 09900
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PART 1—GENERAL

The wind generator system shall be engineered, designed, fabricated, tested, delivered, and installed for operation in accordance with all requirements specified or referenced herein.  The Contractor is responsible for supplying a complete, functional and operational system to be integrated with, and operating in parallel with the existing Pantex distribution system (this scope is covered in this specification and contract).  

WORK DESCRIPTION:

The wind generator systems for the wind farm supplied under this contract shall supply a minimum of 10 to 15 MW (total sum of wind turbine nameplate ratings) of wind generation capability and as necessary to supply a minimum contribution of approximately 8,425,000 kWHrs per year per each individual equivalent 2.0MW wind turbine (reference Attachment 1 worksheets) (or approved equal).  Acceptable wind turbine unit nameplate rating shall be from 2 MW to 3 MW.  The Contractor will maintain a 95% availability factor for the wind turbine generator system.

WORK INCLUDED:  Work includes, but is not limited to:

	Provide and install wind generators, tower/support structures, blades, hardware (i.e. anchors, supports, maintenance ladders, man lifting elevators, etc.) as specified and described herein.

	Supply and install all necessary wind turbine interconnections, transformers, etc. up to the interconnect bus/cables that will go to the breaker and/or step-up transformer cables, and collector system that will be installed by the Installation Contractor, as indicated in the drawings and as required in these specifications.

	Supply and install all necessary High Voltage (12.47kV and/or 34.5kV) interconnections, transformers, switchgear, isolation switches, breakers for over current and short circuit protection required by NFPA 70 and ANSI C2, etc. as indicated in the drawings and as required in these specifications.

	Provide and install all environmental protective enclosures, including Nacelles, controls and monitoring cabinets, terminal cabinets and mounting hardware (e.g., flanges and brackets) suitable for installation and as required for wind turbine equipment operating under conditions specified herein.

	Install remote monitoring and control systems in the remote facilities/rooms as specified herein and shown in the drawings.

	Provide tower doors that will take the Best Cores allowing Pantex security to key the locks and control the keys.
	
REFERENCES:  Utilize Latest Version of all Codes and Standards

The following documents form a part of this specification to the extent specified herein.  Unless otherwise specified, the issue in effect on the date of the request for proposal shall apply.  In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification shall be considered a superseding requirement.

American National Standards Institute

ANSI Y14.15		Electrical and Electronic Diagrams

ANSI Y32.2			Graphic Symbols for Electrical and Electronic Diagrams

ASCE 7			Minimum Design Loads for Buildings and Other Structures

A.14.3-1974			Safety Requirements for Ladders.

ANSI/IEEE C2-2012		National Electrical Safety Code

American Institute of Steel Construction—Guidelines

AISC Handbook	Guidelines for Fastener Applications under Fatigue Loading and Other Conditions.

Electronic Industry Association Standards;

RE 222-C, 			Structural Standards for Steel Antenna Towers and Antenna Supporting Structures.

Institute of Electrical and Electronics Engineers

IEEE‑587‑			Guide for Surge Voltages in Low‑Voltage ac Power Circuits.

IEEE-519-			Recommended Practices and Requirements for Harmonic Control In Electrical Power Systems.

IEEE-1547			Standard for Interconnecting Distributed Resources to Electric Power Systems

National Electrical Manufacturers Association

Pub No. 250			Enclosures for Electrical Equipment.

National Fire Protection Agency

NFPA‑70‑2011			National Electrical Code.

International Electrotechnical Commission (IEC)

IEC – All Applicable Code Requirements (for wind turbines)

Germanischer Lloyd (GL)

GL – All Applicable Certification Requirements (for wind turbines)


International Building Code

Wind Load (ASCE 7-08 )
Seismic Load (IBC-2009)

Environmental Documents

Refer to Environmental Assessment found on the website: www.doeal.gov/panwf

SUBMITTALS:

Submit the following in accordance with SECTION 01030—SUBMITTALS.

#13710-1

Wind turbine and associated tower/support structural design descriptions including control/operational summary descriptions.

#13710-2

Summary installation and any special construction requirements and procedures.
Wind turbine standard design and performance characteristic data including wind speed (m/s) kW output (power curves) for the proposed wind turbine system.  Output performance shall be provided based on wind speed distribution at proposed hub height.  (Ref. Attachment 1 Performance Data Worksheets).  

#13710-3

Wind turbine braking system design description including a complete description of braking system components, materials, and functional/ operational description under all normal, emergency, and backup braking modes.  The description should also include a complete operating description of any yaw, blade pitch, and/or spoiler controls (if used) in the braking process.


#13710-4

Starting kVA requirements/characteristics for the wind turbine unit, and electrical modeling information/characteristics to be used in power system interconnect modeling studies by others.

Remote Sensing and Control System

Documented Noise (DB) levels based on distance in feet or meters from the base of the wind turbine.

#13710-5

Shipping Requirements




#13710-6

Wind Turbine System Design:  Design documentation shall consist of all standard shop and field drawings, design calculations, and complete vendor data submittals developed to define the wind turbine system equipment configuration and operational characteristics.  Design drawings shall consist of a minimum of (a) tower foundation, tower construction, site specific design, and installation drawings, (b) internal general arrangement drawings, (c) mechanical and electrical logic diagrams, (d) schematic diagrams, (e) external wiring and conduit/cable connection diagrams, (f) pertinent internal equipment, (g) wiring diagrams, and (h) remote component interconnection block diagrams.

#13710-7

Foundation designs:  Tower foundation design, drawings, and design load calculations will be submitted by Contractor’s Certified Texas PE Civil/Structural Engineer and reviewed to determine whether the foundation design meets turbine requirements, site soil and loading conditions.  The Contractor shall submit bolt/tower template ring and other design inputs for foundation design.  Geo-technical data will be the responsibility of the contractor for the installation.  Final confirmation of the information provided will be the responsibility of the contractor. 

#13710-8

Dynamic Loading:  Wind turbine rotor system design description.  Stress and dynamic loading analysis shall be submitted for key rotor system components (hub, blade root, main shaft, etc.).  The design analysis submittal shall show the load factors and margins of safety to ensure that no structural damage occurs as a result of a minimum overshoot or overspeed of 10% greater than the maximum controlled overspeed allowed by the protective control system (reference Design Life requirements provided herein).

#13710-9

Installation:  Installation documentation shall define installation procedures required for (a) all electrical power, data, control, and communications interface wiring provisions; (b) foundation, tower assembly, Nacelle and associated equipment rack and/or shelf mounting, drilling, and bolting methods and instruction necessary to install the equipment; (c) safety precautions or guards; (d) grounding and bonding procedures, (e) clearances for access and operation; (f) testing and alignment methods; (g) weatherproofing, dust proofing, and other environmental procedures; and (h) any other procedures needed to properly install the equipment.  

#13710-10

Operations:  The Contractor Contractor shall submit standard wind turbine system operations manuals that integrate operational instructions for the equipment.  The wind turbine system manual shall fully describe all wind turbine system operational aspects including, but not limited to:

	1.	Control and monitoring configuration and instructions.

	2.	System performance capabilities and equipment specifications.

	3.	System startup, shutdown, and emergency procedures.

	4.	Definition and use of all system, command, and application software.

	5.	Alarms and alarm presentation.

	6.	Recovery and restart procedures.

	7.	Contractor commands.

	8.	Detailed step‑by‑step instructions shall be provided for Contractor interfaces, such as control consoles, indicating/control panels, and peripheral devices.

#13710-11

Maintenance:  Standard preventative and corrective maintenance manuals shall be submitted for personnel skilled at the mechanic/electronic technician level, and shall include the following information as a minimum:

		Preventive Maintenance Instructions:  These instructions shall include applicable visual examinations, software and hardware tests, and diagnostic routines and resultant adjustment procedures necessary for periodic maintenance of control equipment.  Instructions on how to load and use the test and diagnostic program and special or standard test equipment shall be an integral part of the manuals.

		Contractor shall submit a recommended, multi-year Operations and Maintenance (O&M) requirements schedule.

		Corrective Maintenance Instructions:  Detailed logic diagrams and flow charts shall also be provided, as necessary, for trouble-shooting analysis and field‑repair actions.  For mechanical items requiring field repairs, information on tolerances, clearances, and wear limits, and maximum bolt‑down torques shall be supplied.  Information on the loading and use of special off-line diagnostic program tools, tests equipment, and any cautions or warnings that must be observed to protect personnel and equipment, shall also be included.

		Parts Information:  Contractor shall provide a spare parts list and special tools list required for maintaining total system availability at 95%.  Parts list shall include, as a minimum, part description, recommended quantity, shelf life, storage conditions, manufacturer, model number, and estimated delivery times.  Parts shall be identified on a list or drawing in sufficient detail for procurement of any repairable or replaceable part.  These parts shall be identified by their industrial, generic part numbers, and shall have second‑source referencing whenever possible.  Special tools if required shall be identified by part number and function/description.

		Tests:  Test documentation by the Contractor shall consist of a system test plan, test procedures, and all test reports on tests described in PART 3—EXECUTION of this specification, including both factory and field tests.  

#13710-12

Wind Turbine Control System Operation Software:  Submit control diagram and software documentation.  This shall include, as a minimum, a software/Contractor’s manual, program listing, and applicable hierarchy diagrams.

Software/Contractors Manual:  The software manual shall describe the functions for all wind turbine system control and monitoring software and shall include all instructions necessary for proper loading, testing, debugging, and operations.  Software description shall include the following as a minimum:

	1.	General system descriptions, including control system operating philosophies, sequence of operations, and interface definitions.

	2.	Explanation of program error messages.

	3.	Data format, entry retrieval, archiving, and trending capabilities.

#13710-13

Training:  A manual containing all necessary training presentation materials and instructions necessary for training site personnel in the operation and maintenance of the Wind Farm system.  Training course requirements are further detailed below in PART 3—EXECUTION.

#13710-14

Paint:  Submit paint and finish materials descriptions and certifications of compliance with the painting requirements specified herein and in SECTION 09900 - PAINTING.

#13710-15

Commissioning Report:  The contractor shall subject Commissioning Report in Accordance with Section 1, ESPC Submittals.  

OPERATING AND SERVICE CONDITIONS:

Site Data:

Location	DOE Pantex Site, Amarillo, TX

Elevation	3510 ft (+/- 30’) above sea level.

Seismic Zone	Seismic Resistance and Detailing 1.  Site is in International Building Code, Seismic Load (IBC-2009)

· Seismic Use Group, I
· Importance Factor, Ie 1.5

Temperature Range	10 to 105F, annual average 57F.

Average Humidity	62%.

Lightning	Medium possibility of lightning strikes.  (Contractor shall provide recommendations to minimize equipment damage from such events.)

Rainfall	19.6 in. mean total annual rainfall.

Available Utilities:  Pantex’s utility power is presently supplied from Xcel at 115kV and transformed down to 12.47kV for local distribution.  The available fault current at the individual wind turbine points of connection (step-up transformer at the base of each turbine), and the new wind farm transformer at the South Substation are TBD during the electrical design.    

Available Utilities:  Pantex’s utility power is presently supplied from Xcel Energy at 115kV and transformed down to 12.47kV for local distribution.  The available fault current at the individual wind turbine points of connection (step-up transformer at the base of each turbine), and the new wind farm transformer at the south Substation will be determined during the electrical design.  

Wind Resource Data:  The prevailing wind is from the South-southwest with average annual wind speeds estimated to be 8.32 m/s (18.6 mph) at 60 meters above ground level at the preferred locations for these new wind turbines.  Peak 15 minute average wind has been recorded from the northeast at 56 mph (25 m/s).  Summary average annual wind data results from past wind resource assessments are included in Attachment 1 of this specification.  Maximum survival wind speed reference for design purposes is 120 mph It is the responsibility of the Contractor to validate the Wind Farm system’s components and design parameters with respect to wind loading and survival wind speed.  Additional wind resource assessment data is available upon request.  The wind turbine system will be designed to maintain structural integrity and safe operation under specified environmental conditions, without damage to life or property for the specified life of the wind turbine system.  

Site Equipment Limitations:

The Contractor shall identify any special crane requirements for shipping, off-loading and erection of the wind turbine and its components.  Actual installation and erection to be provided by Contractor.

MISCELLANEOUS CONTRACTOR REQUIREMENTS:

Contractor installed wind farm shall supply a minimum of 10 to 15 MW (total sum of wind turbine nameplate ratings) of wind generation capability and as necessary to supply a minimum additional contribution of approximately 8,425,000 kWHrs per year per each individual equivalent 2.0MW wind turbine (reference Attachment 1 worksheets) (or approved equal).  

Acceptable wind turbine unit nameplate rating shall be from 2.0 MW to 3.0 MW.  

Contractor will maintain a 95% availability factor for the wind turbine generator system.

Operate the wind-farm in strict adherence to the IEEE 519 guidelines for controlling voltage, current, harmonic distortions. 

Operate the wind-farm with all the power conditioning equipment necessary to maintain a stable powerfactor.

Operate the wind-farm in a manner that does not diminish the capacity of existing Pantex facilities.

Operate the wind-farm with appropriate controls and equipment that will automatically separate the wind-farm from Pantex, or Pantex and the utility so that Pantex site operations are not compromised in the event of equipment and/or system failures.

Operate the wind-farm in accordance with Tri-Party Agreement.  

Other than control power and the power required to soft start the wind turbines, the wind turbine system shall not be operated as a load against the Pantex distribution system.

Design Life:  Design life of the wind turbine system equipment shall be a minimum of 20 years.  Design life consideration shall extend to the nonexpendable components (i.e., those not expected to require replacement over the life of the system under normal operating conditions).  Expendable items, such as fuses and periodic scheduled maintenance items, are excluded from the design life requirement.

Structural:  The system shall be seismically designed to remain physically intact as a design basis event (DBE), defined per the Seismic Load (IBC-2009), Seismic Use Group, I, Importance Factor, Ie 1.5.  These requirements apply to all mounting hardware supplied with the system.  Seismic analysis for all equipment requiring secure mounting shall be submitted for review and approval.  Wind turbine system qualifications for continued operation through and immediately after a DBE are not required.

DESIGN LOADS
The wind turbines will be located in a row with endpoint coordinates 350 19’21.79” North Latitude, 1010 32’22.32’ West Longitude and N 350 19’21.86”, W 1010 31’31.12” which is the northern most row in the section of Pantex property designated for other wind farm phases.  The three additional points in between the above end points are N 350 19’21.81”, W 1010 32’9.54”, N 350 19’21.83”, W 1010 31’56.73”, and N 350 19’21.84”, W 1010 31’43.93”. The allowable tip height is 426’.  Final design coordinates will be made available to the turbine manufacturer for site suitability review, once prospective turbines are identified and FAA and other design issues have been resolved and completed.

The Contractor shall design the wind turbines and towers in accordance with the following applied loads in addition to dead load, and shall provide foundation requirements to be used for foundation design:

Wind Load (ASCE 7-08)

· Basic Wind Speed  V=90 MPH
· Importance Factor, Iw =0.85
· Wind Exposure, Category C

Seismic Load (IBC-2009)

· Seismic Use Group, I
· Importance Factor, Ie 1.5
· Pertinent soils information shall be determined from the Contractor’s Foundation and Soils Investigation Report.

In addition the Contractors design shall include allowance for any special or collateral loads, which may be unique to the design of wind turbines and their support structure

EMI Emissions:  The proposed site is near a telemetry site sensitive to electromagnetic interference (EMI) emissions.  Thus, the Wind Farm system shall be designed using standard shielded construction to reduce EMI or RFI interference with operation of local telephones, radio communications, radar, or any local electronic devices, as per IEEE-591.

Welding:  Welding shall be accomplished in accordance with American Welding Society (AWS) D1.1.  All welds shall be visually inspected per AWS D.1.1, visual inspection criteria for cracks, contour and finish, bead reinforcement, undercutting, overlap, and size of fillet welds.  Contractor shall perform a radiographic examination (RT) of 10% of the welds as a minimum.  (Refer to Section 05100—STRUCTURAL STEEL AND MISCELLANEOUS METALS.

Maintenance Access:  The wind turbine generator system shall be designed to provide access to each wind system component without the use of special tools (unless supplied with the system).  The system shall be designed so that maintenance can be safely carried out by following directions given in the wind turbine maintenance documentation or instructions.  Ground level shutdown controls for each wind turbine shall be located outside of the path of any destructive failures of blades or towers.

Safety:

	General:  The wind turbine system shall be designed such that single‑point failures may occur without complete destruction of the system and without creating a safety problem for the public or the Contractor.

	Exposed Parts:  All exposed parts that are subject to high‑electrical voltages and/or all moving parts that might constitute a hazard to operating personnel shall be insulated, fully enclosed, labeled, and/or guarded.

	Tower Safety:  The wind turbine support structure or tower shall incorporate a controlled access climbing design with at least one of the towers having a man lifting device as part of the permanent tower installation.  Ladders shall comply with the requirements of American National Standards Institute (ANSI) Standard 14.3 and with all Occupational Safety and Health Administration (OSHA) requirements.  Where access for servicing or maintenance requires a person to balance on a tower or narrow or steep sloping surface, provision shall be made for securing a lifeline and safety belt or other approved protective devices.  Warning signs shall be installed for “HIGH VOLTAGE,” “TURBINE STARTS AUTOMATICALLY,” and “TOWER CLIMBING IS RESTRICTED TO AUTHORIZED AND TRAINED PERSONNEL,” or similar approved signs.

	Warning Labels:  Warning labels or safety instructions shall be applied to equipment where there is a need for general safety instructions or precautions (e.g., power input supply circuit warnings).  All equipment requiring storage in a controlled atmosphere shall be clearly identified and tagged as such.

QUALITY ASSURANCE:

General:  The Contractor selected Wind Turbine Manufacturer shall have a minimum of five years experience in the designing, and production of wind turbine systems.  Major wind turbine subsystems, such as control and monitoring systems, and Nacelle and turbine equipment controls, and ancillary support systems, shall be factory assembled, tested, and shipped to the job site.

Hardware Quality Assurance Program:  The Contractor shall have a quality assurance/quality control (QA/QC) program in place to ensure that the wind turbine system hardware manufactured is designed, manufactured, inspected, tested, documented, and delivered in accordance with these specifications.  A QA/QC program submittal shall be prepared and submitted prior to initiating factory assembly.


PART 2—PRODUCTS

MATERIALS AND EQUIPMENT:

Spare Parts:  The Contractor shall provide a spare parts list in accordance with the Manufacturer’s recommendations that will ensure 95% system availability for from one year (1) to two (2) years of operation for each wind turbine unit, (according to options awarded).  The list shall include/identify all required gaskets, seals, sealing materials required for maintaining the weather tight integrity of the wind turbine tower and nacelle.

Special Tools:  Special tools designed specifically for the wind turbine equipment shall be identified and listed by Contractor.  Special tools and devices, including any metric wrenches or other hand tools that 
are not standard in the United States, required for operation and maintenance of the equipment furnished under this specification, shall be listed and clearly identified with the name of the equipment.

Special Tools for Wind Turbine Installation:  The Contractor shall determine all hoisting and rigging and other installation requirements, and shall make arrangements, if appropriate, for rent or purchase of any of these special installation tools.

Finishing, Cleaning, and Painting:  All surface finishes, cleaning, and painting shall conform with SECTION 09900—PAINTING (or approved equal).  All exposed surfaces that protect material shall be UV resistant to maintain appearances through the design life of the system.

Identification:  Each piece of equipment shall be identified so that it can be easily correlated with the documentation.  The means of identification shall be uniform throughout the system. The identification mark shall be permanently affixed to the part it identifies.  This requirement includes internal wiring, terminal strips, input/output cables and connectors, input/output modules, power supplies, and other subsystem components and subassemblies.

Nameplates:  Each major piece of wind turbine system equipment shall be furnished with a permanently attached 316 stainless steel nameplate (or approved equal), which contains a minimum of the following information:

		Tag number

		Manufacturer name

		Model number

		Serial number

		Purchase order number.

Each nameplate shall be fully visible when the equipment is in operating condition and legible from a distance of 3 ft.  Shipping container shall be labeled with the same data.

Enclosures:  All wind turbine equipment, controls, terminations, etc., supplied with the wind turbine system, which are intended to be located outside the Nacelle, shall be located in NEMA 12 (or equal) gasketed minimum‑rated enclosures for improved corrosion and environmental protection.  If temperature control is required within the wind turbine control enclosures, the Contractor shall provide all equipment, devices, and controls necessary to maintain the required temperature.

Materials:  All materials used in construction shall be noncombustible wherever practical and shall be new materials.

Loading Combinations:  Analysis of all required erection equipment loadings (i.e., on ginpoles, winches, cranes, cables, earth anchors) shall be performed as required for erection and/or maintenance purposes.  Reference IEC and GL wind turbine standards.

 Fatigue Resistance:  All bolted connections shall meet American Institute of Steel Construction (AISC) or other applicable standards for loading and torque specifications.


WIND TURBINE ASSEMBLIES:

General:  The wind turbine system shall be furnished as totally coordinated assemblies which, after site installation and testing, shall comply with the design and performance requirements of this specification.  The wind turbine system output performance shall meet the minimum criteria given in Attachment 1 of this section (less 2.5% tolerance).  The minimum annual gross energy production required to meet this specification was calculated using historical data and corresponding distribution with long-term annual average wind speed of 8.32 m/s (18.6mph) at 60 meters AGL, tower/hub height of 80 meters, wind shear of 0.2 between 60 and 80m, and altitude curve of 1.06kg/m3 air density.  

General requirements for the Phase I wind turbine system include:
· The wind turbine system should consist of a horizontal‑axis, upwind active-yaw control configuration, with a minimum of three rotor blades.  
· Rotor controls shall be supplied to provide an active variable‑pitch (power/torque) air‑foil design.
· Operational RPM’s shall be variable, no less than –10% to +5% of synchronous RPM’s.
· Wind turbine hub height of 80 meters maximum, due to FAA height and other design issues, and energy production requirements.
· Rotor diameter of 77 meters minimum to 101 meters maximum.
· Low-voltage ride-through capability (see IEEE draft standard and/or European REE and EON grid code requirements).
· Reactive power support capability of 0.96 inductive to 0.98 capacitive power factor range, or approved equal.

The wind turbine controls will utilize standard “soft start” technologies to minimize the impact to other Pantex electrical power systems.  The design shall include active power factor and load leveling controls to help reduce the need for supplemental active VAR control and to stabilize and/or minimize the system frequency/power changes due to wind variability respectively.  The design requirements for the wind turbine subsystem components shall be as described below.

ROTORS:

Wind turbine rotors shall consist of nonmetallic composite airfoils of a design resistant to abrasion‑related efficiency losses and shall be non-EMI conductive/reflective.  The rotor design shall be optimized to provide maximum wind turbine output performance based on the specific wind regime characteristics given in the supplied wind data (reference Attachment 1).  Further, the rotor controls shall be designed to provide a minimum of one level of safety beyond the primary systems.

REDUCTION GEAR ASSEMBLIES:

General:  High-efficiency, reduction gear assemblies (if required) shall be supplied that are designed for low temperature rise, low levels of vibration, long life, and low noise emissions.  Further, the gear assembly designs shall provide reliable operation, free from breakdowns (not excluding normal maintenance), for the design life of the wind turbine system (20 years).

Wind turbine operational RPM’s shall be variable, no less than –10% to +5% of synchronous RPM’s.

Bearings and Seals:  The drive train shall utilize tapered roller bearing technology, wherever possible, to maintain parallelism and axial tolerance of the drive train during all operating conditions.  Maintenance-free sealing shall be installed on all shafts to prevent leaking of gear lubrication and intrusion of dirt and dust.  Wind blown dust and corrosion are significant problems at Pantex.


FOUNDATIONS:

Soil and foundation load requirements shall be determined by the Contractor and shall comply with applicable requirements of Chapter 18 of the IBC.

TOWERS/SUPPORT STRUCTURES:

General:  The tower shall be a free‑standing construction consisting of tubular steel (or approved equal), with provisions for safely climbing and servicing the turbine.  The tower shall be provided with a catwalk or maintenance platform just below (or within—as per manufacturers standard design) the turbine to provide for turbine servicing.  Determination of proper height of tower assembly for optimum operation of the wind turbines is the responsibility of the Contractor.  Tower construction using self‑erecting crane systems are encouraged, and should be considered in cases where the height limitations of the installation may severely limit the performance of the offered system.  Further, the Contractor shall be responsible for establishing and maintaining all precautions with regards to wind turbine installation and safeguarding the cranes for all possible wind conditions.

Materials:  All tower components including, but not limited to, or tube elements, anchors, supports, rails, ladders, etc., will be of a corrosion‑resistant steel construction, or coated with certified 10‑year surface coatings as per Section 09900—PAINTING.

Loading Combinations:  The tower assembly (and all associated components subject to fluctuating/cyclic loading) shall be designed to withstand all operating conditions for the specific wind regime characteristics based on, but not limited to, the supplied wind data.  Static loading and dynamic response analysis shall be submitted for review, for all loads imposed on the wind turbine system.  The analysis shall also include all required erection equipment loadings (i.e., on ginpoles, winches, cranes, cables, earth anchors), as required for erection and/or maintenance purposes.  Reference International Electrotechnical Commission Code (IEC) and GL wind turbine standards.

Fatigue Resistance:  All bolted connections shall meet American Institute of Steel Construction (AISC) standards for loading and torque specifications.

BRAKE DESIGN:

General:  A brake system, active yaw control and/or airfoil system, in combination with brakes, shall be supplied as required to support (a) manual shutdown during design wind conditions, (b) over‑speed shutdown, (c) parking for maintenance, and (d) loss of electrical grid power during rated wind operations.  Main shaft‑type braking is the preferred technology, although other types of technologies are not excluded provided they can be shown to meet the functional and performance requirements defined herein.  The braking system shall provide maintenance-free braking operations for a minimum of five years (i.e., no new brake pads), with significant use of pitch and yaw controls to minimize braking requirements.  The braking system shall be configured to prevent any type of runaway conditions that could exist whether grid power is available or not.  The braking system shall be capable of providing sufficient braking force for parking, normal stopping, and emergency stopping of the wind turbine system, as described below.  A braking system other than those described below may be submitted for “or equal” substitute based on performance.

Parking Brake:  A parking brake shall be supplied capable of preventing rotor rotation at wind speeds up to the survival wind speed and/or as required for maintenance support, and capable of being used when there is no power.

Normal Stopping Brake System:  A normal stopping brake system (or equal) shall be supplied to dissipate the kinetic energy of the rotating machinery at the design overspeed condition, while suffering no irreparable damage.  The braking system shall include fail‑safe automatic operational mode in the event of a power out condition (i.e., loss of utility power while operating at rated wind speed).

Emergency Brake:  An emergency brake shall be supplied that is designed to meet the same requirements of the normal stopping brake above.  In addition, upon activation, the emergency brake shall alarm and require manual resetting prior to resuming automatic operation of the wind turbine.

ELECTRICAL SYSTEMS:
General: Perform an independent stability and reliability study with a focus on determining the impacts to the Pantex site facilities.  This is not the same study to determine “cost savings for schedules 1-5” left in the Performance Work Statement (PWS), nor is it the same as the study required by SPP.  Operate the wind-farm in strict adherence to the IEEE 519 guidelines for controlling voltage, current, harmonic distortions. Operate the wind-farm with all the power conditioning equipment necessary to maintain a stable power factor.  Operate the wind-farm in a manner that does not diminish the capacity of existing Pantex facilities.  Operate the wind-farm with appropriate controls and equipment that will automatically separate the wind-farm from Pantex, or Pantex and the Utility so that Pantex site operations are not compromised in the event of equipment, and or system failures.  Operate the wind-farm with standing agreements cooperating jointly in maintenance processes and procedures.  

Equipment:  All generators, motors, and related electrical systems shall meet the requirements of the National Electrical Code (NEC) and/or IEC requirements for all construction.  Wind turbine generators shall be high-efficiency, continuous‑rated machines, with a minimum of Class F insulation and temperature rise.  The generator efficiency will be a minimum of 90% for all loads greater than 10% of rated load.  The generator shall include embedded temperature protection with solid state sensors.

Power Distribution:  Isolation breakers shall be provided for key system assemblies to facilitate maintenance without interrupting operation of other wind turbine systems.  All fuses, circuit breakers, power supplies/regulators, and line conditioners necessary for wind turbine operations within the specified service conditions shall be provided for all wind turbine equipment and assemblies.  Power to the wind turbine control and monitoring subsystems shall be distributed from a central point within one of the wind turbine system cabinets located within each Nacelle.  Voltage and current requirements shall be identified and documented in the submittals to facilitate the design and transformer sizing.

Overcurrent Protection and Disconnect:  A circuit breaker/switch shall be installed as the primary means disconnecting the wind turbine incoming power cables/lines from the wind turbine system.  The breaker/switch shall be capable of being locked in the open position and located conveniently for maintenance and operating personnel.  The rating of the breaker shall be sized per the NEC for the maximum rated load current expected at the wind turbine.  All electrical equipment supplied shall be rated or protected to withstand and/or interrupt (without damage) the maximum available fault current expected at the point of connection to the wind turbine system.  The fault current available at the wind farm site is initially estimated at approximately 6K AIC symmetrical at 34.5 KVac at each tower base, but will be more closely determined during final wind farm electrical modeling and design.

Step-Up Transformer:  A step-up transformer may be required and shall be provided by others if the wind turbine output does not match the planned collector/distribution system voltage of 34.5kV (where the turbine is to be interconnected), or if the planned system is not suitable for the wind turbine standard design requirements.

Surge Suppression:  External power input connections shall be surge protected against Institute of Electrical and Electronics Engineers (IEEE)‑587 Category B transients.

Harmonics:  The wind turbine generated harmonics measured at the wind generator system ac output shall not exceed the levels required to conform with IEEE Recommended Practices and Requirements for Harmonic Control in Electrical Power Systems IEEE Std. 519.

Grounding:  Grounding shall conform to the NFPA 70 (NEC), IEEE STD 142, IEEE Recommended Practices for Grounding of Industrial and Commercial Power Systems, IEEE STD 242, IEEE Recommended Practices for Protection and Coordination of Industrial and Commercial Power Systems.

Electrical System Labeling:  Install permanent labels on all major switches, controls, electrical panels, cabinets, disconnects, motor starters, major equipment, or components.  Weatherproof labels shall be either laminated black phenolic plastic with white engraved letters, or engraved (or embossed) stainless steel nameplates.  Lettering for panels and equipment shall be minimum 1/2‑in. high.  Labels shall be permanently installed by gluing or screwing to equipment covers.  Labels shall show panel or load name and circuit fed from.

Control System Modularity:  All system controls and indicators shall be solid state, modular, plug‑in construction, so that any module may easily be removed from the system and replaced without breaking or making solder‑type connections.  Subassemblies and modules performing identical functions shall be interchangeable without making wiring changes.  The number of types and sizes of modules shall be kept to a minimum, in order to reduce the extent and cost of required spare parts.

Assembly Wiring:  Internal assembly wiring, including jumpers, shall be color coded or permanently labeled using heat‑shrinkable, sleeve‑type markers (Brady B321 or approved equal), as indicated on system schematics.  Label identifications shall be typed or printed.  Wiring terminal strips shall be provided and clearly identified for all equipment.  Power and signal terminal strips shall be separated.  Twenty‑percent spare terminals shall be provided for all electrical connections where possible.

All cables furnished shall also be labeled.  All cable terminations and connections shall be labeled and located in easily accessible areas.  Signal and power wiring shall be routed in separate bundles and kept separate by providing separate terminal blocks and connectors.  Wires shall be terminated using calibrated crimp ring lugs.  Internal wiring and cabling shall conform to the National Electrical Code/IEC.

Power Factor Correction:  Active power factor control shall be installed as an integral portion of each wind turbine electrical system, and shall include control provisions to maintain a minimum power factor of 0.95 at rated load (adjustable range of .9 – 1.0).  Additional (supplemental) power factor correction equipment utilizing capacitor technologies is not excluded (i.e. must be integrated and cannot be included in lieu of active power factor control) however, the capacitors shall incorporate provisions for disconnection and safe controlled bleed‑off of electrical energy to support safe maintenance, as required.

Variable Speed/Load Leveling:  To maximize reliability, impact on energy security, and reduce life cycle costs, the wind turbine generator control systems are preferred that include active variable speed technologies (variable rotor, pitch, and/or rotor-generator speeds) and active machine damping to reduce/limit peak torque effects due to wind gusts and/or grid supply fluctuations.


CONTROL AND MONITORING SYSTEMS:

General:  Wind turbine control and monitoring system electronics (both local and remote) shall be microprocessor-based, provide control of all critical functions, and include (but not be limited to) fail‑safe automatic shutdown in the event of any component malfunction, rotor overspeed condition, or excess vibrations.  The system shall be designed with on-line diagnostic capabilities to allow technicians to trouble-shoot subsystem problems down to the module or board level.  Contractor controls will be provided for manual and automatic initiated wind turbine starts.  Contractor control panels will be supplied both at ground level and within the Nacelle control compartment; and each will be equipped with all of the vendor standard control switches, indicators, and metering necessary to support normal wind turbine operations.  In addition, the Contractor panel(s) will include a serial communications interface or Ethernet port to communicate directly to the wind turbine microprocessor control system via an IBM® compatible, portable laptop computer.

Ground Level Controls:  A standard ground level control panel(s) shall be supplied and shall be designed to provide the following functional characteristics as a minimum:

1.	Allow local manual isolation of, or set it in a safe maintenance mode for, the wind turbine unit both from the normal power supply and from remote Contractor initiated controls to support safe maintenance activities.

2.	Allow local ground level manual controls to initiate shutdown of the wind turbine system.

3.	Supplied to allow the Contractor to access the standard diagnostic functions, provide software and interface to allow direct connection of a portable, laptop computer to directly access the master microprocessor system (or control interface/PLC etc.).  The new system shall be capable of being integrated with (i.e., interface directly to), and/or be an extension of, the existing windfarm monitoring and control system.

4.	Allow ground level monitoring (without the need of the serial communications interface) of the following status and metered functions as a minimum (or equivalent functions):

	Discrete Indicators (lights or approved equal)

		Wind turbine system	READY
		Wind turbine system	FAULT

		Wind turbine system	ON-LINE

	Meters/selectable Liquid Crystal Displays (LCDs) (or approved equal)

		Grid voltage				Line-to-line volts - Phases AB,
								BC, and CA

		Wind turbine output current	Amps - Line A, B, and C

		Wind turbine output power	Kilowatts and Kilowatt hours

		Power Factor				% PF to show .5-1-.5
							(both leading/lagging)
		Rotor RPM

		Pitch monitoring for active pitch turbines

	Manual start/stop

	Emergency stop (latching mushroom head switch with shield)

	Automatic and emergency shutdown indicators (lights or approved equal) with shutdown/manual reset

	Local/remote selector

Remote Control and Monitoring Work Stations:

Windfarm remote monitoring and control (SCADA) workstations are to be installed at the remote facilities/ rooms as shown in the Phase I contract drawings as part of the wind farm/turbines project.  The remote monitoring system shall include two desktop computers, with modems, running Windows operating systems, and interfacing with the wind turbines using standard turbine manufacturer’s supplied software.  The new wind turbines shall have remote control and monitoring software installed on the wind turbine workstations, and shall be able to be accessed via fiberoptic connection to support internet access through the SCADA computer for monitoring and reporting of Wind Farm power production.  The workstations shall be able to access the wind turbines for remote monitoring and control via fiberoptic cable system.  No DOS based software shall be allowed in the installation of the new systems.

The new wind turbines shall also have communications accessibility via dedicated external fiberoptic cable, DSL connection, satellite connection, or other for manufacturer’s warranty purposes, depending on the requirements of the wind turbine manufacturer.  It is the wind turbine Contractor’s responsibility to determine, supply and define the SCADA system, for the Installation Contractor to install, to support the above wind turbine communications and monitoring hardware and software (Installation Contractor will procure the fiberoptic cable and related components).

Local Nacelle Controls and Monitoring:  Manufacturer’s standard wind turbine system monitoring, controls, and alarms, shall be provided within the Nacelle/base at the Contractor control panel and be available for remote monitoring as required.  All controls, meters, LCD displays, etc., shall be located within NEMA‑12 (or equal) gasketed enclosures.  The Nacelle Contractor panel will include the basic Contractor functions identified in section above.  In addition, system failures, malfunctions, and/or warning indications shall be provided as identified below (as a minimum):

		Loss of enclosure cooling (if cooling is required)

		Under/over voltage

		Under/over frequency

		Out of phase sequence

		Phase current unbalance

		Excess vibration

		Generator problem

		-	Generator excess power

		-	Generator over current

		-	Generator over temperature

		-	Generator over speed

		-	Generator cooling failure

		Yaw system failure

		Cable over twist (if cables are used)

		Hydraulic system failure

		Loss of gear box oil pressure

		Gear box over temperature

		Pitch control system failure (as required)

		Communications systems failure.

The wind turbine control system shall provide normal operations monitoring to start and stop the wind turbine based on available wind, and to support automatic shutdown in the event an abnormal operating condition occurs.  Automatic shutdown shall be provided for the system failures identified above as a minimum.

Cable Over Twist Protection:  If the proposed system utilizes cables between the yaw deck and the tower, the wind turbine system shall incorporate the necessary cable twist sensors to detect and determine the net number of nacelle rotations to prevent cable damage due to over twist.  In the event a cable over twist is sensed, the wind turbine system controls shall operate to safely bring the rotor to a complete stop, untwist the cable by counter yawing, and restart the wind turbine system.  This system shall be tolerant of total power outages and not lose track of previous twist information.

Wind Farm System Operations:

	General:  During normal operating conditions, the wind turbine system will be operating in an automatic, unmanned mode, unless a failure alarm is detected in the Wind Farm control system, or maintenance is being performed on the system.  Wind turbine system controls shall be provided to optimize wind turbine system outputs under normal wind conditions, as described in Attachment 1 of this section.  Standard wind turbine controls shall be designed to keep the wind generating system operational within its normal operating limits over the design life of the Wind Farm system, producing efficient, optimized, electrical power.  Should the wind turbine or its control system malfunction, the protection system/safety schemes shall maintain it in a nonhazardous condition.  Acceptable safety schemes shall include braking, blade pitching, spoilers, and active yawing, as required by the turbine generator manufacturer.

	Pre-Startup Inspections:  Pre-startup inspections shall be performed prior to initiating wind turbine system operations.  To support automatic operations, the inspections will only be required following maintenance and/or abnormal shutdowns brought on by the automatic shutdown features of the controls.  Pre-startup inspection will be performed using Contractor’s instructions and procedures to ensure that the wind turbine system is ready for on-line operations.  The necessary instructions, procedures, checklists, etc. shall be supplied as part of the documentation submittals as required herein.

	Connection to Grid:  To connect grid power to the associated wind turbine unit, Contractors will close the wind turbine switchgear breakers either manually at the site or remotely via the Contractor stations.

	Initiate Wind Turbine Operations:  Once grid power is supplied to the wind turbine, the wind turbine control system will begin its internal system diagnostics, as necessary, to prepare the control system for active operations.  All faults normally detected by the control system, or occurring as a result of automatic shutdown, will have to be manually reset prior to allowing active operations.  When the wind turbine control system initialization is complete, and all fault indications have been reset, the controls will output a wind turbine “READY” indicator to notify the Contractor that the wind turbine is ready to activate soft‑start operations upon command from the Contractor.

	Normal Operations:  Final wind turbine connection to the grid for normal on-line operation will occur when the Contractor initiates the ON-LINE command, either from the Contractor’s panel or remotely via the serial communications/control link.  Normal operation shall include normal pitch, speed, and voltage controls to automatically optimize output while operating within normal wind speed parameters.  ON‑LINE operations will invoke normal operation where the wind turbines will begin soft‑start (solid‑state soft‑start, reduced voltage starting, or equal) operations (to reduce the impact of connecting the wind turbine to the grid) if adequate wind is available.

	Contractor Initiated Normal Shutdown:  All contractor‑initiated shutdowns shall result in immediate orderly shutdown, including a functional disconnect of the wind turbine generator from the grid at the wind turbine output control (or equal).  The wind turbine control system shall remain operational to maintain full control of the wind turbine shutdown (application of normal braking, required rotor and blade pitch operations, active yawing, etc.) as necessary to effect safe (nondamaging) shutdown of the wind turbine unit.  Prior to beginning maintenance operations, the contractor shall shut down the system, apply the parking brake, open the switchgear breaker supplying the wind turbine system, open the wind turbine local disconnect breaker, and set the wind turbine operations switch into the LOCAL mode.

	Emergency Shutdown:  Emergency shutdown procedures/functions shall be included as an integral part of the wind turbine basic operating capabilities.  The emergency shutdown system shall operate to disconnect the wind turbine from the grid and apply appropriate braking actions, required rotor and blade pitch operations, active yawing, etc., as necessary to effect safe (nondamaging) shutdown of the wind turbine unit in emergency, extreme operating conditions, survival wind speeds or a loss of grid power while operating.  These include, but are not limited to, loss of grid power, breaker trip, overspeed, contractor control, and other anomalies.

	Extreme Operating Conditions:  Peak wind speed, high temperature, and earthquakes all constitute extreme operating conditions, which may exist whether the wind turbine is in operation or not.  The wind turbine system design analysis shall consider the effects of extreme operating conditions; and the resulting design configuration shall include the necessary safety elements to mitigate damage from the extremes (and still effect safe shutdown).  Contractor inspection and manual reset is expected before any operation following an extreme event.

System Interfaces:

	Power System Interface:  The Wind Farm generator connections to the site power grid will be field located as shown in contract drawings.  All final design issues shall be validated for proper voltage drop limits after the wind turbine Contractor submittals.  The wind turbine system ground level controls shall be located to enable safe manual ground level shutdown.

	Contractor Interface:  The remote monitoring and control system shall be integrated to allow the power dispatch Contractors, via the master workstations at the remote facilities, to monitor and control Wind Farm status and record aggregate power output and wind turbine status from the Wind Farm system.

	Control System Interface:  The wind turbine system shall be supplied with a standard fiberoptic, DSL, satellite or 56‑kbaud to 115kb (minimum) serial interface communications interface to link (by others) standard wind turbine control and monitoring functions with the existing remote monitoring/control system.  The wind turbine communications interface will be capable of driving control signals, from the final locations recommended for the wind turbines to the remote facility workstations.  The communications interface shall include all the standard software drivers, installation and operation documentation, and programming support necessary to allow easy integration directly with the Contractor’s workstations located at the remote workstations.



PART 3—EXECUTION

TESTING:

General:  The Contractor shall ensure the wind turbine systems, remote workstations, control, power monitoring equipment, and all ancillary installed equipment are operational in accordance with this specification.   All testing, both on site and at the factory, shall be organized and supported by approved Commissioning plans.  A Commissioning Plan and procedures shall be submitted by the Contractor to the Contracting Officer for approval no later than 20 business days after approval of the final design.  The plan shall state what equipment configuration will be tested, when it will be tested, which tests will be run, any special test equipment required, any required simulation software, and who will conduct and witness the tests as a minimum.  The test procedures shall define the operating steps and expected results to demonstrate compliance with the requirements of this specification.  The Commissioning Report shall record all test results and describe nonconformance events and corrective actions.

Factory Component Tests:  The Contractor shall ensure that the wind turbine components and associated subsystem shall be tested by the manufacturer before shipment to verify proper assembly and function of all components/subsystems, and to ensure that the final assembled unit meets or exceeds the requirements of this specification.  Component tests will be performed and/or Manufacturer’s Factory certificates of compliance will be submitted indicating the equipment has been fully tested and meets the manufacture’s standard design requirements.  These tests shall include (as a minimum):

	Full Load Generator tests - Full load test shall be performed using the full load nameplate rating of the wind turbine generator unit.  Full load Testing shall validate that Vibration, Temperature Rise, and voltage and current outputs are within standard manufacturing limits (and/or meet) the manufacture’s specifications.

	Generator Insulation Tests- Generator insulation resistance and High Potential Tests shall be performed with the with an insulation tester.  Stator readings shall be taken at the generator circuit breaker/switch.  All results of insulation tests shall be recorded.  Readings shall be within the standard manufacturing limits specified by the generator manufacturer.

	Gearbox/Transmission Full Load Tests - Full load Testing shall validate that Vibration, Temperature Rise, Sealing, Audible Noise, Gear tooth patterns, and Lubrication systems are within the limits specified by the manufacturer.  Full load test shall be performed using the full load nameplate rating of the transmission or wind turbine generator unit (which ever is greater).

All factory component tests described above may be performed at the manufacturing facility.

Turbine Blades- The Contractor shall submit all manufacturer’s standard airfoil performance and mechanical stress/strength tests data under the maximum expected operating conditions.

	All Wind Turbine controls shall be tested to standard manufacturing and systems tested shall include but not be limited to:

		Rotor controls (if required)
		Yaw Control (if required)
		Cooling system controls (if required)
		Safety and shutdown systems
		Braking systems

The Contractor shall prepare and submit for review and approval a test plan and procedures for factory testing.  Tests shall include an integrated control systems test where a minimum of the wind turbine generator and associated controls shall be tested as a complete or mock assembly.  These tests shall be subject to witness by the Contracting Officer (or designated representative).  The Contractor shall notify the Contracting Officer at least 30 working days in advance of the tests.  Should the Contracting Officer elect to not have a representative present during factory tests conducted by Contractor, the Contractor shall still conduct such factory tests and inspections and submit test data and reports.

Data shall be reported as taken during testing.  Data format shall be such that it can be included in performance test data submitted to the Contracting Officer.

The Contractor shall furnish the Contracting Officer two copies of all shop and field test reports (and/or certificate of compliance) and two additional information copies of these reports, clearly identified as such.

INSTALLATION AND STARTUP:

General:  The Contractor shall ensure that the wind turbine systems are operational in accordance with this specification.  The Contractor is responsible for the installation of the wind turbine system and the Contractor shall ensure that the installation of the wind turbine system be completed in accordance with this specification.   The Contractor shall further provide detailed instructions and necessary oversight for installing all wind turbine system equipment  Contractor and notify the CO/COR of any errors in installation.  The Contractor shall ensure that any and all installation errors are corrected in accordance with the Manufacturer’s instructions/specifications.  The Contractor shall certify that the wind turbine system and wind turbine equipment are ready to operate.  The Contracting Officer shall receive 30 working days’ notice of the scheduled startup of the wind turbine system, with validation of final schedule 21 days prior to startup.

Installation:  The scope of the Contractor’s installation of the wind energy system shall include, but not be limited to, the following activities:

1.	Wind towers installation and setup support, including for hoisting, rigging, leveling, etc.

2.	Nacelle and rotor installations.

3.	Control, monitoring, and terminal cabinet installations.

4.	Wiring connections/hookup.

Field Tests and Post-Installation Checkout Services:  After installation, the equipment and all accessories furnished hereunder will be thoroughly tested by the Contractor to verify their proper performance under conditions of actual operation.  The Contractor shall notify the Contracting Officer at least 30 working days in advance of the tests.  Compliance with all requirements of this specification and all applicable standards (as amended) shall be verified by an on‑site startup/operational test.

Support complete on-line operational testing on site to formally commission wind turbine operations, validate warranties, perform training, and initiate maintenance schedules.  The wind turbine Manufacturer will support the Installation Contractor who will be responsible for developing and implementing approved operational test procedures for testing all of the wind turbine operational and failure/failsafe systems.  A certificate of completion shall be provided at the conclusion of system construction, installation, and commissioning.  All formal correspondence and reporting required for approval of the test plan shall be the Contractor’s responsibility.  Project implementation shall require the installation, testing, and operation of the wind turbine generating units in parallel with the Pantex 12.47kV distribution system.  Installation and start-up support service submittals, test plan documents, and test schedule information shall be submitted for review and approval.

The Contractor shall perform (and submit field data reports for) the following:

1.	Verification of proper electrical power connection to all wind turbine system components.

2.	Verification of proper termination of all system interconnect wiring and signal transmitter calibrations.

3.	Verification of proper wind turbine system monitoring, controls, and environmental support system functionality.

4.	Functional checks of all analog and digital signals, modems, and data communications systems associated with the wind turbine system.

5.	Verifications of Wind Turbine equipment alignments, torques and adjustments, and vibration block installations.

6.	Functional checks (and correction if necessary) of all lubrication and cooling system levels and operations, shaft seals, and or other system fluid leaks.

7.	All variations to documentation shall be documented and submitted immediately to the Contracting Officer and/or the Contracting Officer’s Representative.

Start-Up Services:  After installation, the Contractor shall prepare the new wind turbine systems for final testing.  The wind turbine systems shall be fully debugged and operating in accordance with all requirements of this specification.  Final start-up services shall include, but will not be limited to, the following:

1.	Final functional checks of all installed wind turbine systems, automated control modes, and associated controls and instrumentation.

2.	Final verification and calibration of all wind turbine system control and instrumentation signals and digital readouts.

3.	Final verification of the proper operation of all controlled shutdown functions and capabilities; and both automatic and ground level supported operating, monitoring, and related control functions.

4.	Alarm systems.

Final Acceptance/Commissioning Tests:  An on-line unsupervised acceptance test will be performed to ensure that the wind generating system is operating properly and completely debugged.  Final validation of compatible operations in parallel with the Pantex distribution system including, but not limited to:

	Measure starting system inrush current, normal operating Volts, Amps, real and reactive power, frequency variations, and harmonics contributions to the distribution system.  Monitored parameters/values shall be recorded on strip charts (or equivalent paperless calibrated recorders).

	Harmonic voltage, current, and frequency variations measurements shall be made continuously during the 5 day test period with all wind turbine units on-line using a calibrated BMI/Dranetz 658/PP1 (or equal analyzer) and the results submitted with the final test report.

	Mission contingency operations in the event of the loss of a wind turbine unit shall be evaluated during the 5 day period and the operational manuals updated and submitted, if necessary, to ensure compatible operations with the Pantex systems.

	Performance testing shall include, as a minimum, the following validation exercises prior to the start of the 5 day test.

	1)	Demonstrate wind turbine system automatic start at least three times.

	2)	Demonstrate automatic shutdown by simulating loss of wind.

	3)	Demonstrate a generator initiated shutdown for the following as a minimum:

		a.	Normal safety related shutdown.

		b. 	Simulate high wind speed and validate shutdown controls system.

	4)	Demonstrate a loss of Utility power in two operating modes:

		a.	Normal shutdown (to validate reset of all controls, auto restart, etc.)

		b.	Loss of Utility power during normal operations when the Utility and turbine are both on-line and the turbine is producing power.

5) Demonstrate monitoring system data management features including local (and remote via modem) archived data saving, retrieval, and conversion of all recorded data to Microsoft EXCEL or Lotus 123 compatible spreadsheet formats.

6) Demonstrate remote monitoring and factory monitoring performance.

	After these six issues are complete, then the 30 day Final Acceptance Test can commence.

	Performance testing shall be done, limited to available wind conditions, to insure that the wind turbine system will meet the minimum performance criteria listed in Attachment 1.  Individual wind turbine unit outputs including total power (kW), kWHr, Vars, Amps and hub height wind speeds shall be logged continuously during the test period.  The wind turbine Contractor shall then prepare and submit a test report comparing the aggregate wind farm system outputs at the available wind speeds to validate that the wind system meet the performance criteria.

If changes or repairs are needed, the wind turbine manufacturer shall be responsible for making any repairs and or adjustments to the wind turbine systems as necessary to meet the performance and installation requirements outlined in this specification.  Once the repairs and/or adjustments are completed, the Final Acceptance test will then be restarted.  Final acceptance test reports/results shall be submitted for all testing performed.

TRAINING:

The Contractor shall provide a comprehensive training course as specified in SECTION 01730.



END OF SECTION 13710





[bookmark: _SECTION_13710—WIND_GENERATOR_1][bookmark: _DIVISION_16_–]DIVISION 16 – ELECTRICAL

[bookmark: _SECTION_16000—ELECTRICAL_GENERAL]SECTION 16000—ELECTRICAL GENERAL PROVISIONS

PART 1—GENERAL

WORK DESCRIPTION:

WORK INCLUDED:

The electrical work in the Balance of Plant work scope includes but is not limited to:

1. Provide all electrical control and support equipment to connect and integrate the new wind turbine systems to the existing electrical system as per these specifications, the manufactures installation instructions and the drawings.

2. Furnish, install, and interconnect new Transformers, utility-grade meter, relays, related service entrance and system distribution equipment, and control/monitoring interfaces as shown in the plans and as required in these specifications.

3. Install fiber optic communications as necessary to support remote monitoring and control of the Wind Farm.

4. Communication connection to the new wind farm system master operator workstation system (SCADA), also to be provided and installed, in the remote facilities as shown in the drawings.  Installation of the Turbine Supply Contractor-provided, specific wind turbine/farm control software on the new operator workstation.  The new system shall include PC based workstations with a wind turbine/farm Graphical User Interface to allow operators the ability to monitor, control, and command the new wind generator operations and to make setpoint control changes to any and all of the wind generator system standard control/operating parameters.

5. Communication connection from the new utility-grade meter and protective relays communications multiplexer into the new SCADA computer as shown in the drawings.  Also, support communications installation for satellite or other higher-bandwidth communications link for wind turbine Contractor’s O&M and warranty purposes.

6. Excavation, installation, backfill, and concrete slab capping of buried in conduit 35kV rated conduits and cables, to effect complete installation.

7. Install new Electrical Power vaults, above-ground junction boxes, underground borings, ductbanks, manholes/handholes and/or separate Communications handholes as shown in drawings or as necessary.

8. The installation effort includes installation/connection of new power cables, ductbanks, switchgear, substation transformer, breaker, protective relays and other equipment in the Pantex South Substation.

9. Install cable in approved 12.47 kV duct bank system as indicated in appropriate specification sections in Pantex design criteria manual.  Installation of new 12.47 kV underground cable, 35kV underground cable and collector system, 35kV overhead line, and associated electrical distribution equipment between the new wind turbines and South substation addition as shown in the drawings.  Cable sizing and specification is detailed in the drawings and in this specification, but may be adjusted in the Contractor final design and approved through the submittal process.

QUALITY CONTROL:

Codes and Standards:

Underwriters' Laboratories (UL):  All materials, appliances, equipment or devices shall be listed and labeled by Underwriters Laboratories or a Nationally Recognized Testing Lab (NRTL).  All material, appliances, equipment or devices shall be listed and/or labeled by UL or another NRTL.

Completed electrical system shall conform with applicable provisions of the Technical Specification and the contract drawings.

SUBMITTALS:

Submittals required in the sections which refer to this section shall conform to the requirements of SECTION 01300—SUBMITTALS and to the following additional requirements.

Contractor's Catalog Data:  Submittals for each manufactured item shall include current Contractor's descriptive literature of cataloged products, equipment drawings, diagrams, performance and characteristic curves, and catalog cuts.  Handwritten and typed modifications and other notations not part of the Contractor's preprinted data will result in the rejection of the submittal.  Should Contractor's data require supplemental information for clarification, the supplemental information shall be submitted as specified for certificates of compliance.

Drawings:  Include wiring diagrams and installation details of equipment indicating proposed location, layout and arrangement, control panels, accessories, piping, ductwork, and other items that must be shown to ensure a coordinated installation.  Wiring diagrams shall identify circuit terminals and indicate the internal wiring for each item of equipment and the interconnection between each item of equipment.  Drawings shall indicate adequate clearance for operation, maintenance, and replacement of operating equipment devices.

Instructions:  Where installation procedures or part of the installation procedures are required to be in accordance with Contractor's instructions, submit printed copies of those instructions prior to installation.  Installation of the item shall not proceed until Contractor's instructions are received.  Failure to submit Contractor's instructions shall be cause for rejection of the equipment or material.

Operation and Maintenance Manuals:  Comply with the requirements of SECTION 01730 and the technical sections.

Operation and Maintenance Manuals for Electrical Systems:  Submit operation and maintenance manuals for electrical systems that provide basic data relating to the design, operation, and maintenance of the electrical system.  This shall include:

a.	Single‑line diagram of the "as‑built" electrical system.

b.	Electrical Schematics and wiring diagrams of electrical control and monitoring systems.

c.	Contractors' operating and maintenance manuals on active electrical equipment, as applicable.

Operating Instructions:  Submit text of posted operating instructions for each system and principal item of equipment as specified.


PART 2—PRODUCTS

GENERAL:

Furnish all labor, materials, equipment and appliances required to complete the installation of the complete electrical systems.  All labor, materials, service, equipment, and workmanship shall conform to the applicable chapters of the National Electrical Code NFPA 70, the National Electrical Safety Code (NESC), Occupational Safety and Health Administration (OSHA), and the terms and conditions of the electrical utility and other authorities having lawful jurisdiction pertaining to the work required.  All modifications required by these codes, rules, regulations, and authorities shall be made by the Contractor without additional charge to the Contracting Officer.

CONDITION OF PRODUCTS:

Except as otherwise indicated, provide new electrical products free of defects and harmful deterioration at the time of installation.  Provide each product complete with trim, accessories, finish, guards, safety devices, and similar components specified or recognized as integral parts of the product, or required by governing regulations.

Unless otherwise indicated by the drawings or specifications or approved in writing, the materials and equipment furnished under these specifications shall be the standard products of Contractors regularly engaged in the production of such equipment, and shall be the Contractor's standard design.

UNIFORMITY:

Where multiple units of a product are required for the electrical work, provide identical products by the same Contractor without variations, except for sizes and similar variations as indicated.


PART 3—EXECUTION

COORDINATION OF ELECTRICAL WORK:

General:  All Highway Crossing (Utilities under FM2373) shall meet all State and Federal requirements for highway crossings.  The Contractor will be responsible that all required permitting is obtained prior to any directional boring under FM 2373.  The Contractor will be responsible the all required highway access permits are obtained for access roads that enter FM2373 and all State and Federal requirements are included in final design and construction.
  
It is recognized that the contract documents are diagrammatic in showing certain physical relationships which must be established within the electrical work and in its interface with other work, including utilities and mechanical work, and that such establishment is the exclusive responsibility of the Contractor.

Arrange all electrical work in a neat, well‑organized manner.  Indoor conduit and similar services shall be installed running parallel with the primary lines of the building construction, and with a minimum of 7 ft‑0 in. overhead clearance where possible.

Locate all ground level operating and control equipment properly to provide easy safe access upwind of the wind turbine units to prevent possible injury due to blade failures.  Arrange all electrical work with adequate access for operation and maintenance.

Advise other trades of openings or clearances required in their work for the subsequent move‑in and assembly of large units of electrical equipment.
Electrical connections shall be tightened to torque specifications stated by the equipment Contractor.

QUALITY CONTROL TESTING:

Contractor Supplied Testing:  Upon completing installation of all systems and equipment, but prior to project close out, the Contractor shall conduct an operational test of all equipment, controls, and devices installed or modified by the Contractor see Section 13710—Wind Generator System.  All new equipment and systems shall test satisfactorily or be repaired or replaced at no additional cost to the government.

In addition, Contractor shall follow the latest NETA testing standards (Acceptance Testing Specifications) established by the International Electrical Testing Association for all applicable electrical equipment supplied for this project.

The Contractor shall test all devices in the presence of the Contracting Officer.  Contractor shall coordinate testing with the Contracting Officer and schedule testing a minimum of two weeks in advance of test.  Contractor shall inform the Contracting Officer in writing of scheduled test to allow the Contracting Officer to designate a representative to witness testing.  This operational testing is in addition to testing required in separate sections of this specification.  Where possible, combination of this testing and Section 13710 Wind Generator System testing should be accomplished to minimize travel requirements.

LABELING:

Install permanent labels on all electrical panels, cabinets, disconnects, motor starters, major equipment, or components.

Weatherproof labels shall be either laminated white‑phenolic plastic with black engraved letters, or engraved (or embossed) stainless steel nameplates.  Lettering for panels and equipment shall be a minimum of 1/2‑in. high.  Labels shall be permanently installed by gluing  and  screwing to equipment covers.  Labels shall show panel or load name and circuit fed from, labeling requirements of NFPA 70E will be met, i.e. NFPA 70E, 1130.3 Arc Flash Hazard Analysis, (C) Equipment labeling, Equipment shall be field marked with label containing the available incident energy or required level of PPE.

FIELD QUALITY CONTROL:

Surveillance will be performed by the Contracting Officer to verify compliance of the work to the drawings and specifications.



END OF SECTION 16000





[bookmark: _SECTION_16110—ELECTRICAL_RACEWAYS,]SECTION 16110—ELECTRICAL RACEWAYS, MANHOLES, AND HANDHOLES

PART 1—GENERAL

WORK DESCRIPTION:

Provide and install electrical raceways of types, grades, and sizes as shown on the drawings.  Provide complete assembly of raceway including, but not necessarily limited to, couplings, elbows, adapters, hold-down straps, and other components and accessories as needed for a complete system.

Coordinate with other work as necessary to interface installation of electrical raceways and components with other work.

WORK INCLUDED:  Work includes, but is not limited to:

Furnish and install conduits as shown on the installation drawings.

Furnish and install ductbanks, manholes, and handholes as described herein.

QUALITY ASSURANCE:

Contractor:  Precast concrete units shall be supplied by a company regularly engaged in the manufacture of such products, and having a recognized background in such work.  Manholes and pullboxes shall be designed and constructed to support specified loads and conditions.

Welding:  Qualify welding processes operators in accordance with AWS D1.1 “Standard Qualification Procedure.”

Codes and Standards:  The following codes and standards shall govern the work, except as modified herein:

AMERICAN SOCIETY TESTING MATERIALS (ASTM)

ASTM C857	Minimum Structural Design Loading for Underground Precast 
			Concrete Utility Structures.

ASTM C858 	Underground Precast Concrete Utility Structures.


American Association of State Highway and Transportation Officials (aashto)

AASHTO HS-20 	Traffic Loading
Related Sections:

16450	Grounding

SUBMITTALS:

Submit the following in accordance with SECTION 01030—SUBMITTALS.

#16110-1

	Contractor’s catalog data

#16110-2

	Shop drawings - Provide shop drawings that indicate fabrication and erection requirements, details of joints, reinforcements, stanchions, ladders, pulling eyes, accessories and lifting devices.

#16110-3 

	Structure Calculations - Provide structural calculations of manholes and handholes to verify compliance with applied loads.


PART 2—PRODUCTS

DESIGN REQUIREMENTS:

Precast manholes and handholes including accessways, duct terminators, access openings, and sumps shall be designed in accordance with AASHTO requirements for H-20 truck loading (32,000 lb axle) ratings.  The manholes/handholes and their covers shall be designed for all applicable loads and be in strict compliance with Pantex design criteria standards.  Shop drawings are required for each and every manhole provided to for the site.

Structures shall support imposed loads with required openings.

All items shall be capable of withstanding imposed lifting and handling loads.  Do not lift precast units until concrete has obtained a minimum of 3500 psi compressive strength as determined by test cylinders.  If higher strength prior to lifting is required by design, the higher value shall govern.

MATERIALS:

Conduit and Fittings:  Polyvinyl‑chloride (PVC) conduit shall be heavy wall, Schedule 80, rated 90 deg C and shall only be used east of FM 2373 otherwise conduit and fittings to be rigid galvanized steel pvc coated, or standard for concrete encased duct bank.  PVC may be used east of FM2373 for conductors where buried in earth, in masonry, in concrete, and in damp or wet locations.  All underground bends of 30 degrees or more shall be rigid galvanized‑steel conduit.  All conduit shall be UL‑approved, 3/4‑in. minimum, unless shown otherwise on the drawings.  All conduits over 600V to be in approved duct bank on Pantex site West of FM 2373.  There shall not be ANY ungrounded, unbounded metallic conduit installed underground.  All grounding and bonding shall be installed in compliance with NFPA 70.

Schedule 80 rigid galvanized steel conduits and cables shall be installed a minimum depth to meet national safety codes, and Tex Department of Transportation requirements for highway crossings when crossing under FM 2373 with the 34.5kV circuits.  They will be at state of Texas required minimum depth as approved by the highway crossing permit, meeting all NEC codes and requirements.  

Rigid Galvanized Conduit to be used for telephone, fire alarm, feeders underground, and branch circuits installed under floor slabs.  

All bends shall be completely below finished floor for under floor conduit runs.

Electrical metallic tubing (EMT) shall be installed in all areas except those stipulated for rigid conduit, IMC, or EMT shall be UL‑approved, standard‑weight, electro‑galvanized steel, 3/4‑in. minimum size.

Liquid tight flexible metal conduit shall be installed in all locations stipulated for flex conduit unless shown otherwise on the drawings.

Liquid‑tight flex shall be grounding‑type with a PVC jacket.

Conduit fittings for rigid conduit shall be rust‑resistant cast steel.

Conduit fittings for EMT shall be steel, rain-tight compression type.

All junction boxes shall be galvanized NEMA‑12 gasketed (or equal), unless shown otherwise.

Small junction boxes (4‑11/16‑in. square and smaller) shall be stamped from one piece of stainless sheet steel or shall be fiberglass.

Duct Supports: Rigid PVC spacers selected to provide minimum duct spacings and concrete cover depths indicated, while supporting ducts during concrete placement.

Manholes:  Manholes shall be provided and installed as indicated in the drawings.  For each manhole, furnish 1 stanchion for each 30 linear inches of interior floor perimeter.  In addition, furnish 1 arm for each stanchion, and a total of 3 pulling eyes.  Furnish materials complete with associated fasteners, packaged with protective covering for storage and with identification labels clearly describing contents.

For manholes, use 36 in. labeled round covers except as indicated.

Concrete and Related Materials:  Concrete, reinforcing, and miscellaneous concrete‑related materials shall comply with requirements of Section 03300.  Concrete shall be Class 40 minimum.

Duct Banks: Duct banks to conform to the below sketch:
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FABRICATION:

General:  Fabrication of underground utility structures shall conform to requirements of ASTM C858.

Manhole Accessories:

Manhole Frames and Covers: Contractor to provide shop drawings for each manhole used on the project.  All manhole accessories to comply with Pantex design criteria standards.  Manhole covers to be 36 inch diameter minimum, cast iron with words “Electrical” or “Communications” cast into the lid.

Pulling Eyes in Walls:  Eyebolt with reinforcing bar fastening insert.  Two inch (50 mm) diameter eye, 1 in. (25 mm) by 4 in. (100 mm) bolt hot-dipped galvanized.  Working load embedded in 6 in. (150 mm), 4000 psi (27.6 MPa) concrete:  13,000 lb minimum tension.

Pulling and Lifting Irons in Floor:  7/8 in. diameter (21 mm), hot‑dipped galvanized, bent steel rod, stress relieved after forming and fastened to reinforced rod.  Exposed triangular opening.  Ultimate yield strength:  40,000 lb shear and 60,000 lb tension.

Bolting Inserts for Cable Stanchions:  Flared, threaded inserts of noncorrosive, chemical resistant, nonconductive thermoplastic material; 5/8 in. (16 mm) internal diameter by 2 3/4 in. (68 mm) deep, flared to 1 1/4 in. (30 mm) minimum at base.  Tested ultimate pull‑out strength:  12,000 lb minimum.

Expansion Anchors for Installation After Concrete is Cast:  Drop-in anchors shall be 303 stainless steel 1/2 in. (12 mm) bolt size, 2100 lb (min) rated pull-out strength, and 6800 lb (min) rated shear strength 50%.  A 316 stainless 1/2-13 hex head cap screw and a 316 stainless .562 in IDX 1.25 in ODX .078 in thick flat washer shall be used with each anchor.

Cable Stanchions:  Shall be heavy duty fiberglass reinforced nylon or non-metallic material of equal mechanical strength, thermal resistance, dielectric strength and physical properties with holes for cable arm attachment.  The stanchion shall be 36 in. long (min) with multiple mounting holes compatible with the cable arms.

Cable Arms:  Fiberglass arms and racks formed to channel shape, approximately two, 4 in. (102 mm) (min) (300 mm) wide by 14 in. (350 mm) long and arranged for secure mounting in horizontal position at any position on cable stanchions.  The rated capacity of the cable rack area shall be 350 lbs (min) rated working load with a 900 lb (min) ultimate short term load strength.

Ground Rods:  Solid copper clap steel, 5/8 in. diameter by 10 ft (3 m) length.

Ground Wire:  Stranded bare copper, No. 1/0 AWG minimum.

Duct Sealing Compound:  Nonhardening, safe for human skin contact, not deleterious to cable insulation, workable at temperatures as low as 35°F (1°C), withstands temperature of 300°F (149°C) without slump, and adheres to clean surfaces of plastic ducts, metallic conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable jackets, insulation materials, and the common metals.


PART 3—EXECUTION

INSTALLATION:

Install conduit, tubing, and duct products as indicated on the drawings in accordance with Contractors’ written instructions, applicable requirements of NEC and National Electrical Contractors Association’s “Standard of Installation,” and complying with recognized industry practices to ensure that the products serve intended functions.

Install underground cable routing markers at 200 ft intervals and at changes in direction for all direct buried power and control cables between the wind turbine units, transformers, switchgear enclosures, and between the enclosures and the overhead lines.

Where mounting channel is used, all exposed ends shall be capped, painted, and corrosion controlled.

Coordinate cable and wire installation work with electrical raceway and equipment installation work, as necessary for proper interface.
Pull conductors together where more than one is being installed in a raceway.  Do not exceed the conductor Contractors recommended pulling tension.

Use pulling compound or lubricant, where necessary; compound must not deteriorate conductor or insulation.

Use pulling means including fish tape, cable, or rope which cannot damage raceway.
Any conductors which require mechanical assistance in pulling shall be installed in accordance with IEEE 576.  Pulling calculations shall be performed on all single conductors sized 1/0 AWG and larger; and all multi-conductor power cables with an outside diameter of 0.70 in. or greater.  Cable Pull Sheets shall be submitted for review by the Contractor prior to pulling.

The practice of “pull byes” shall not be used unless specifically approved on a case basis by the Contractor.  The SubContractor shall submit a schedule for approval of any proposed “pull by” showing conduit run, length, wire size, conduit fill and method that will be used to pull or approval of the Contractor prior to pull.

Install splices and taps which have mechanical strength and insulation rating equivalent‑or‑better than conductor.

Use splice and tap connectors which are compatible with conductor material.

Cables #2/0 AWG or greater entering panel boards or switchgear shall be supported by cable ties or clamps to remove stress from breaker lugs

Provide flexible conduit for motor connections and for other electrical equipment connections where subjected to movement or vibration.

Provide liquid‑tight flexible conduit for connection of motors and for other electrical equipment where subject to movement or vibration, and also where subjected to one or more of the following conditions:

Exterior locations.

Moist or humid atmosphere where condensation can be expected.

All conduit joints shall be cut square, threaded, reamed smooth, and drawn up wrench tight.  Bends of offsets shall be made with standard conduit bending dies that will not injure or flatten the pipe.
Rigid conduit terminating at cabinets and boxes shall be rigidly secured with locknuts inside and outside and with an insulated‑type grounding bushing.

Male threads on exterior runs of galvanized steel conduits shall be thoroughly coated with a conducting sealing media such as petroleum‑base products.  No red lead shall be used on any conduit joint.

All conduit penetrations through concrete pads, building walls, fire walls, or floors shall be grouted around outside of conduits.  Conduit penetrating exterior walls shall be internally weather sealed.


CONDUIT IDENTIFICATION:

All conduits shall be identified by a self‑adhesive Brady label encircling the conduit, and a legend of the conductor characteristics (e.g., 460‑V, 3‑ph) in black letters shall be applied thereon within 3 ft of enclosures.  Exposed electrical conduit shall be identified at intervals of 20 ft, and at least once in each room.

Underground Concrete Incased Ducts:  All underground concrete ducts shall be field routed to avoid existing interferences to locations as shown on drawings Ducts shall be sloped towards manholes in order that all ducts will properly drain.

For underground ducts identified as concrete incased, the concrete casing shall also enclose all standard conduit bends or elbows.  All underground ducts shall have corrosion resistant (coated) steel reinforcement in sizes as shown on the drawings.

Excavate the trenches to provide elevation on top of concrete envelope as shown on drawings.  After trenches are excavated and graded, the duct shall be laid in rows on plastic spacers or approved equals.

Spacers shall be so placed that each section of duct is supported at intervals as specified in NFPA 70 (NEC).  Concrete shall then be poured until the ducts are covered to the required depth and leveled leaving not less than 3 in. of concrete over top tier of ducts.

All trench work shall be backfilled and compacted per Section 02200—Earthwork.

Underground Direct Buried Ducts:  Where specified, all underground direct buried ducts shall be field routed to avoid existing interference’s to locations as shown on drawings.  Ducts shall be sloped towards manholes in order that all ducts will properly drain.  Duct shall comply with the above sketches on Pantex site west of FM2373.

Excavate the trenches to provide elevation on top of direct buried conduits as shown on drawings.  After trenches are excavated and graded, the duct shall be laid in rows on a minimum, spaced as shown in the drawings, and backfilled as required in SECTION 02200 – EARTHWORK.  A 4in minimum thick concrete cap shall then be poured the width of the trench a minimum of 16 in. above the top of the direct buried conduits.

Underground Concrete Incased Ducts:  Where specified all underground concrete ducts shall be field routed to avoid existing interferences to locations as shown on drawings Ducts shall be sloped towards manholes in order that all ducts will properly drain.  Ducts shall comply with the above sketches.

For underground ducts identified as concrete incased, the concrete shall be steel reinforced and installed in accordance with detail also enclose all standard conduit bends or elbows.  All underground ducts shall have corrosion resistant (coated) steel reinforcement in sizes as shown on the drawings.

Excavate the trenches to provide elevation on top of concrete envelope as shown on drawings.  After trenches are excavated and graded, the duct shall be laid in rows on plastic spacers or approved equals.

Spacers shall be so placed that each section of duct is supported at intervals as specified in NFPA 70 (NEC).  Concrete shall then be poured until the ducts are covered to the required depth and leveled leaving not less than 3 in. of concrete over top tier of ducts.

All trench work shall be backfilled and compacted per Section 02200—Earthwork.

Manhole Installation:  Cables shall be racked in manholes to meet the cable Contractors bending radius requirements.

Communication cables shall not be installed in manholes with power cables.

Elevation:  Install manholes on 4” deep sand bed/base with roof top at the grade indicated on the drawings.  The top of manhole lids shall be at grade unless otherwise indicated on the drawings.

Access:  Install cast-iron frame and cover.  Install grade ring to support frame and cover and to connect cover with roof opening.  Provide moisture‑tight masonry joints and waterproof grouting for cast‑iron frame to grade ring.

Waterproofing:  Apply waterproofing to exterior surfaces of units after concrete has cured at least 3 days.  After ducts have been connected and grouted, and prior to backfilling, waterproof joints and connections and touch-up abrasions and scars.  Waterproof exterior of manhole grade rings after mortar has cured at least 3 days.

Hardware:  Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cable and conductors and as indicated.

Grounding:  Ground exposed metal components and hardware with No. 1/0 AWG minimum bare copper grounding conductor to manhole ground rod.  Turn conductors neatly around corners.  Install on walls and roof using cable clamps secured with expansion anchors.  Install 5/8 inch by 10 foot ground rod throughout the floor of each manhole and bond to Ground System.

Precast Concrete Underground Structure Installation:  Install as indicated, according to Contractor’s written instructions and ASTM C 891.  Install units plumb and level and with orientation and depth coordinated with arrangement of connecting ducts to minimize bends and deflections required for proper entrances.  Support units on a level bed of crushed stone or gravel, graded from the 1 in. (25 mm) sieve to the No. 4 sieve and compacted to same density as adjacent undisturbed earth.

Duct Entrances to Manholes: Grout end bells into manhole walls from both sides to provide watertight entrances.

QUALITY CONTROL TESTING:

Contractor Supplied Testing:  Visual inspection to determine that equipment installation conforms to NEC, these specifications, and the drawings.

FIELD QUALITY CONTROL:

All test equipment used shall be in good condition and calibrated.  Test equipment shall have a calibration tag.  The calibration information from the instrument shall be inserted on the test data with the date of calibration and expiration date.  The accuracy shall be directly traceable to the National Institute of Standards and Technology (NIST).  The test equipment shall be calibrated by a NIST accredited organization or source that holds certifications of A2LA of NVLAP.

Surveillance will be performed by the Contracting Officer to verify compliance of the work with the drawings and specifications.

END OF SECTION 16110


[bookmark: _SECTION_16120—CABLE,_WIRE,]SECTION 16120—CABLE, WIRE, CONNECTORS AND MISCELLANEOUS DEVICES

PART 1—GENERAL

WORK DESCRIPTION:

Provide and install cables, wires, and wiring connectors of sizes, ratings, materials and types as shown on the drawings.

WORK INCLUDED:  Work includes, but is not limited to:

Furnish and install cabling and wire as shown on drawings.

Furnish and install miscellaneous equipment as shown on drawings and as specified herein.

Conduct testing as indicated in this specification.

SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS:

#16120-1

	Contractor’s catalog data

	Certificate of conformance.

#16120-2:  Field Test Results


PART 2—PRODUCTS

35‑kV SHIELDED POWER CABLE:

Okoguard Type Okoseal, 35 kV, 133% EPR Insulation, shielded, minimum 1/3rd concentric neutral, with Aluminum Conductors (or approved equal) sized as indicated in the drawings.

15‑kV SHIELDED POWER CABLE:

Okoguard Type Okoseal, 15 kV, 133% EPR Insulation, shielded, minimum 1/3rd concentric neutral, with Aluminum Conductors (or approved equal) sized as indicated in the drawings.

WIRING MATERIALS, 15 kV:

Where specified all pad‑mounted, 12.47 kV equipment terminations shall be three-phase (3Ø, 4‑wire), shielded, 15 kV, class 200‑A, loadbreak elbows - Cooper Power Systems part #2604599B33MA or approved equal, to support insulated dead‑front connections.





WIRING MATERIALS, 600 V:

Conductors shall be stranded for all sizes of wire and cable.

Conductors shall be copper for all sizes.

Wire insulation shall be type THHN/THWN for all 600‑V conductors, unless otherwise noted.

Minimum size of power conductors shall be No. 12.

Wiring shall be color coded as indicated as follows:

	                                                  Conductors                                    

  System   	Phase A	Phase B	Phase C	Neutral 	Ground

240/120 V	Black	Red	—	White	Green

208 Y/120 V	Black	Red	Blue	White	Green

480 Y/277 V	Brown	Orange	Yellow	Gray	Green

7200 Y/12470V	Brown	Orange	Yellow	Gray 	Green

For large conductors not generally furnished with colored insulation, identification shall be achieved by the use of plastic tape or sleeves of the appropriate color.  Yellow‑phase tape shall consist of two separate bands at each application point in order to avoid confusion with white, gray, or orange after aging.  All wire markers and phase tape shall be covered by clear heat shrink sleeving.

INSTRUMENTATION CABLING:

RS-485, 4-pair, #24 AWG copper (twisted pair, 100% shielded), 30‑V 80 C cable.  Belden 9844, or approved equal.

RS-422, six twisted pair, shielded, #24 AWG, copper, 300‑V, 60 C cables with overall cable shield.  Belden 9731, or approved equal.

Fiberoptic cable, RS-232 cable, and communications converters, multiplexers and patch panels as shown in the project drawings or as required to support a fully functioning system.  “Or equal” instrumentation cables must be supplied compatible with the proposed Wind Farm and substation communications, metering and relaying hardware.

CONNECTORS:

Connectors shall only be used as specified by Contractor.

Spring‑type pressure connectors such as “Scotchlock” shall be used for splicing No. 8 and smaller.

Splitbolt and/or lug‑type connectors such as “Burndy” shall be used for splicing No. 6 and larger.

Crimp on spade or ring tongue lug connectors for connection to terminal boards such as “Stakon” shall be used.

Wire/Device Identification:  All conductors shall be identified at termination with self‑adhering, oil and moisture‑resistant vinyl labels, covered with clear heat‑shrink tubing or white heat‑shrink tubing with black typed‑on letters with non-smear ink, as manufactured by Brady, T&B, or approved equal.  Hand‑lettered labels shall not be used.  All conductors shall be labeled with point‑to‑point destination as shown on the drawings.

MISCELLANEOUS DEVICES

Contractor shall provide and install all miscellaneous electrical equipment as shown in the project drawings to supply a fully functioning system at the completion of the wind farm project.  This includes all CT’s, PT’s, substation breakers and switchgear, switches, relays, fiberoptic cables, converters and terminations, etc. as shown in the drawings, or approved equals.

Relays

The new South substation wind farm addition shall include all SEL relays, or approved equals, as shown on the project drawings.

Utility-Grade Power Meter

The new South substation wind farm addition shall include a metering cabinet mounted next to the new transformer on the 12.47kV side.  The metering cabinet shall have an Electro Industries Nexus 1262 power meter installed inside, or approved equal, and all associated equipment (PT’s, CT’s, wiring, etc.) shall be included either in the metering or transformer cabinet as required.   Communication between this new power meter and the ECMS control building shall also be installed as indicated on the drawings using fiberoptic cable.  Meter monitoring software for the new ECMS wind farm control computer shall also be supplied and configured.

Contractor is responsible for supplying a fully functioning metering, relaying and associated communication system for the wind farm project. 

Lightning Arresters

Provide three distribution class lightning arresters sized for the wind farm underground collector system string and mounted in the last pad mount junction switch 35kV compartment in the string for surge protection as shown in the project drawings.

Provide three substation class lightning arresters sized as shown for the new wind farm overhead line and substation addition and mounted in substation for surge protection as shown in the project drawings.

35-kV Rated Vacuum Fault Interrupter

Vacuum Fault Interrupters (VFI) KYLE TYPE VFE shall be pad/vault-mounted 3-phase, SF6 filled,35-kV rated, 600 A, maximum continuous, 12,000 AIC minimum rated Dead Front construction (or equal) supplied and installed as shown in the drawings.  The VFI shall be supplied with overcurrent protection accomplished with resettable breaker mechanisms consisting of Vacuum Interrupters instead of fuses.  The VFI shall be supplied with 3‑phase adjustable overcurrent trip functions with a phase overcurrent minimum trip setting of 80 A for each tap.  Minimum trip ratings shall be continuously adjustable from 20 to 1290 A in 10 A increments (maximum) without deenergizing the VFI and include a visual indication of a faulted tap.  The VFI shall also include the ground fault protection option.

The VFI(s) shall meet the following ANSI standards:

1.	Switching duty cycle requirements of ANSI C37.72.

2.	Interrupter duty cycle requirements of ANSI C37.60.

The VFI(s) shall include 200 A bushing wells with 35-kV loadbreak bushing well inserts and parking stands on the tap side, the source side shall be rated for 600 A.  Also, grounding provisions shall be supplied as an integral part of the VFI.  The VFI cabinets/enclosures and all related hardware shall be of stainless steel construction (lockable) meeting the integrity and coating requirements of ANSI C57.12.28.

PART 3—EXECUTION

INSTALLATION:

General:  Install electrical cable, wire, and connectors, as indicated on the drawings, in accordance with Contractor’s written instructions, applicable requirements of NEC and NESC’s “Standard of Installation,” and in accordance with recognized industry practices to ensure products serve intended functions.
15‑kV and 35-kV splicer/terminator must be REA (or local utility) qualified, and a copy of current certification for training shall be submitted.

Coordinate cable and wire installation work with electrical raceway and equipment installation work, as necessary for proper interface.

Pull conductors together where more than one is being installed in a raceway.  Do not exceed the conductor Contractors recommended pulling tension.

Use pulling compound or lubricant, where necessary; compound must not deteriorate conductor or insulation.

Use pulling means including fish tape, cable, or rope which cannot damage raceway.

Keep conductor splices to a minimum.

Install splices and taps which have mechanical strength and insulation rating equivalent‑or‑better than conductor.

Use splice and tap connectors which are compatible with conductor material.

All splices shall be clearly identified and provided with accessibility for maintenance.

QUALITY CONTROL TESTING:

Contractor Supplied Testing:

Contractor shall follow the latest NETA testing standards (Acceptance Testing Specifications) established by the International Electrical Testing Association for all applicable electrical equipment supplied for this project.  Additional cable testing details are shown below.

Meggering:  Prior to terminating, test cable or wire of 25 ft or longer for insulation resistance with megger (500‑V megger for 300‑V insulation and 1000‑V megger for 600 V‑insulation).  Any wire with less than 10 megohms to ground or other conductors shall be replaced before proceeding with the terminating.  List conductors tested on required test data submittal sheet.

Electrical Continuity:  After conductor connectors are installed and conductors are labeled, but prior to termination to terminals or devices, an electrical continuity test shall be performed on each conductor using a battery‑powered buzzer or ohmmeter to determine that all power, control, grounding and other conductors are properly installed and identified.  List all conductors tested on required test data submittal sheets.  The Contractor shall provide the Test Data Submittal Sheets.

Hi-Pot Testing of 15‑kV (and 35kV) Conductors:  After the termination kits are installed, but prior to landing at the equipment, the Contractor will perform hi-pot testing.  The hi-pot testing device shall have a valid calibration certification.  The hi-pot testing will be observed and verified by the Contracting Officer (or designee).  A minimum of 72-hour advance notice is required to schedule the observer.

If any conductor in a pull group fails the meggering or hi-pot testing, then all conductors in that pull group shall be repaired to the Contracting Officer’s satisfaction or replaced at the Contractor’s expense.


Perform the hi-pot testing in accordance with the following procedure:

1.	Prepare conductors and make connections as per the hi-pot Contractor’s instructions.  Observe all safety procedures recommended by the Contractor.

2.	Apply an initial dc test voltage of 3000 volts.  Hold for 1 minute.  Record leakage current.  Refer to Step 6.

3.	Increase dc voltage by 3000 volts.  Hold for a minute.  Record leakage current.  Refer to Step 6.

4.	Repeat Step 3 until a maximum of 65,000 volts-133% insulation level has been applied (100kV for 100% insulation level - 35kV EPR cable) and then hold for 10 minutes.  Record leakage current at 1 minute intervals.

6. Reduce dc voltage to zero.  Turn off power to the hi-pot tester.  Ground test terminals as per hi-pot Contractor’s instructions.  Leave ground connected for a minimum of 2 minutes.

6.	Plot current reading immediately at the end of each step.  For new conductors, the plot of measured leakage current against applied voltage will usually produce an almost linear graph with rising characteristics.  A radical deviation from a smooth curve may be viewed as a warning of a possible approach to insulation breakdown.  If this occurs, the test should be stopped and investigation of the cause made.

FIELD QUALITY CONTROL:

All testing to be in accordance with NETA testing procedures.  Surveillance will be performed by the Contracting Officer to verify compliance of the work to the drawings and specifications.

All test equipment used shall be in good condition and calibrated.  Test equipment shall have a calibration tag.  The calibration information from the instrument shall be inserted on the test data with the date of calibration and expiration date.  The accuracy shall be directly traceable to the National Institute of Standards and Technology (NIST).  The test equipment shall be calibrated by a NIST accredited organization or source that holds certifications of A2LA or NVLAP.



END OF SECTION 16120



[bookmark: _SECTION_16123—FIBER_OPTIC]SECTION 16123—FIBER OPTIC CABLE INSTALLATION

PART 1—GENERAL

WORK DESCRIPTION:

WORK INCLUDED:  Work includes, but is not limited to:

Install fiber-optic communications from Wind Farm control/monitoring communications system to the local monitoring and windfarm control systems as shown in the drawings. Short sections of direct burial and/or duct installation will be required as shown on the installation drawings.

QUALITY CONTROL:

Codes and Standards:

The latest edition of the document in effect on the date of invitation to bid shall apply to the work described herein.  In the event of conflict between the documents referenced and the contents of this specification or the drawings, this specification and the drawings shall govern.

Electronics Industry Association (EIA)

EIA-440	Fiber-optic terminology

EIA-445	Standard test procedures for fiber-optic fibers, cables, transducers, connecting and terminating devices

EIA-458	Optical waveguide material, classes, and preferred sizes

EIA-475	Fiber-optic connections—generic specifications

EIA-509	Fiber-optic terminal device—generic specifications

Components and installation shall comply with applicable requirements of the Electronics Industry Association (EIA) Standards EIA-440, -455, -458, ‑457, and -509 pertaining to optical-fiber cable and system component construction and installation.

SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS:
#16123-1
Product Data:  The Contractor shall submit catalog cut sheets which show as a minimum the complete operating specification of all items to be purchased under the requirement and all instruments which will be used in the installation and testing of the fiber‑optic cable.  Contractor shall submit a warranty of compatibility between the fiber‑optic cable supplied and all the fiber‑optic modems supplied.

	Catalog Data/Owner’s Manual

	Certificate of Conformance/Loss Test Data

	Installation Instructions

	List of Special Tools

	Warranty of Compatibility


PART 2—PRODUCTS

GENERAL:

Furnish all labor, materials, equipment and appliances required to complete the installation of the complete fiber‑optic communication system.  All labor, materials, service, equipment, and workmanship shall conform to the applicable chapters of the National Electrical Code NFPA 70, the National Electrical Safety Code (NESC), and fiber distributed data interface (FDDI).

Fiber‑Optic Cable:  The fiber‑optic cable shall be a Phoenix Digital Model #FOC-DBA-04-062, or approved equal.

FIBER‑OPTIC CABLE LOSS:

The end‑to‑end path loss for any of the fiber‑optic signal paths shall be 10dB maximum.  The maximum allowed loss for a single splice shall be 0.25 dB.  The loss shall be tested per EIA 455-31.


Fiber‑Optic Cable Connector:  The fiber‑optic connector shall be type “ST.”

Exterior Pull Box:  Exterior‑mounted pull boxes shall be Stainless Steel NEMA Type 3R.  The sizes shall be selected to meet or exceed the bend radius of the cable.

Interior Pull Box:  Interior‑mounted pull boxes shall be NEMA Type 1.  The size shall be selected to meet the bend radius of the cable.
CONDITION OF PRODUCTS:

Except as otherwise indicated, provide new electrical products free of defects and harmful deterioration at the time of installation.  Provide accessories and assembly devices recognized as integral parts of the product or required by governing regulations.

Unless otherwise indicated by the drawings or specifications or approved in writing, the materials and equipment furnished under this specification shall be the standard product of Contractors regularly engaged in the production of such equipment, and shall be the Contractor’s standard design.

UNIFORMITY:

Where multiple units of a product are required for the electrical work, provide identical products by the same Contractor without variations except for sizes and similar variations as indicated.


PART 3—EXECUTION

INSTALLATION:

General:  The fiber‑optic cable shall be installed to meet the recommendations of the cable Contractor.  The pulling force applied to the cable shall not exceed the force stated by the cable Contractor as the maximum force applied during installation.  The bending of the fiber‑optic cable during installation shall not be less minimum bend radius and as specified by the fiber‑optic cable Contractor, but in no case shall be less than 12 in. for installation or 8 in. long term.  Long gentle bends of the conduit are required on conduit runs.  Pull boxes may be installed in order that this minimum bend radius may be met.  See SECTION 16110 for conduit bending requirement

Install the fiber‑optic cables, fiber‑optic cable splices, and connectors as indicated on the drawings, in accordance with the fiber‑optic cable Contractor’s written instructions, applicable requirements of the NEC, and in accordance with recognized industry practices to ensure products serve the intended functions.
The fiber‑optic cable shall be terminated at each equipment location with an “ST” connector.  The connector shall be installed by fusion splicing of commercially available pigtails.  Prior to separating the fibers for termination, securely clamp the fiber‑optic cable to the enclosure.  Leave one inch of outer jacket prior to separating the fibers.
The fiber‑optic loop cable shall be looped as depicted on the contract drawings to provide adequate service length for future connections.

The fiber‑optic cable splices shall be accomplished with the use of a fusion splice instrument.  The splice shall be done according the instructions provided by the Contractor of the fusion splice instrument.
The fusion splices shall be accomplished by a properly trained fusion splice operator.  The operator must demonstrate his qualification by performing a minimum of ten splices onsite in the environment in which the splices will be made and having the loss tested with the fiber‑optics test instrument.  MECHANICAL TYPE SPLICES WILL NOT BE ACCEPTED.

If more than one splice exhibits more than 0.25 dB of insertion loss the operator shall not be considered properly trained.

All fiber‑optic splices shall be protected in splice trays designed specifically to protect fiber‑optic cable splices.

Four additional fiber‑optic cable spare splice kits and four additional ST connector pigtails shall be supplied to support maintenance activities following completed installation.


Contractor RESPONSIBILITY:

The Contractor shall provide all tools and equipment needed to complete the installation, termination, and testing of the fiber‑optic cable.  This shall include the installation of connectors at the end of each fiber section.  The Contractor shall make certain that the signal loss is less than the maximum allowed.

All special tools purchased for this contract shall be turned over to the Contracting Officer at the completion of the contract and training on its use provided.

The Contractor shall make certain that the use of installation devices and test equipment are operated as directed by the equipment Contractor.  Training in the use of the instrumentation which is to be used in the installation, termination, and testing of the fiber‑optic cable is required.  The Contractor shall certify that each person who will perform a fusion splice or test the transmission properties of the fiber‑optic cable has been properly trained in the use of the equipment used.  The vendor data submittal shall state the type of training, the date, and the trainer.

QUALITY CONTROL TESTING:

Contractor Supplied Testing:  The Contractor shall test each fiber‑optic communication segment to verify proper operation.  The signal path loss shall be measured with a calibrated light loss measurement device.  Loss test data sheets shall be submitted.

FIELD QUALITY CONTROL:

Surveillance will be performed by the Contracting Officer to verify compliance of the work to the drawings and specifications.


END OF SECTION 16123


[bookmark: _SECTION_16450—GROUNDING]SECTION 16450—GROUNDING

PART 1—GENERAL

WORK DESCRIPTION:

Provide and install grounding of sizes, ratings, materials and types as shown on the drawings.

WORK INCLUDED:  Work includes, but is not limited to:

Furnish and install ground wiring and grid system connections at the Wind Farm equipment, Wind Turbine/Tower, and along new underground feeder, as indicated on the drawings.

Furnish and install the ground and ground grid system for each wind turbine system per the wind turbine Contractor’s instructions.

SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS:

#16450-1

	Test reports

#16450-2

	Tower grounding design requirements.


PART 2—PRODUCTS

MATERIALS:

Equipment grounding shall be accomplished by individual green insulated conductors sized per National Electrical Code Article 250.

Ground extension along any pole line shall be bare copper 4/0 or 250 kcmil.

Grounding grid wire shall be a minimum of No. 4/0 AWG bare stranded copper, sized and located as shown on the drawings.

Ground grid connections below grade shall be made by the exothermic welding process.

Ductbank ground conductors shall be a minimum of No. 4/0 AWG bare stranded copper sized and located as shown on the drawings.

Exothermic welds shall be Cadweld or approved equal.






PART 3—EXECUTION

INSTALLATION:

Install a complete grounding system as indicated on the drawings, in accordance with applicable requirements of NEC and complying with recognized industry practices to ensure that products serve intended functions and comply with requirements.

All exposed noncurrent‑carrying metallic parts of electrical equipment, raceway systems, cable trays, building steel, and neutral conductor of the wiring system shall be grounded.

Signal grounding and alarm cabling shields shall be separate from equipment grounding, except at a single, defined point in each wind turbine system assembly.

If required safety grounding of equipment results in a possible ground loop current, provisions shall be made with the design to prevent noise currents in the ground loop.

Ground Grid:  A ground grid shall be sized and provided around the periphery of sectionalizer enclosures, wind turbines/towers, and associated transformer pad area as shown on the drawings.  The ground grid shall be a minimum of 30 in. below finished grade.

The equipment enclosures (in particular wind turbine foundations), rebar, and underground metallic conduit and ground cables shall be connected to the building ground grids and local area grounding system.  All ground grid shall be exothermically welded.

Conduit shall not be used as the ground conductor.

Exothermic Welds:  Exothermic welds shall be made in accordance with the Contractor’s written recommendations.

QUALITY CONTROL TESTING:

Contractor Supplied Testing:  Visual inspection to determine that grounding installation conforms to NEC, these specifications, and the drawings.

FIELD QUALITY CONTROL:

Surveillance will be performed by the Contracting Officer to verify compliance of the work to the drawings and specifications.

END OF SECTION 16450

[bookmark: _SECTION_16462—TRANSFORMERS,_LIQUID]SECTION 16462—TRANSFORMERS, LIQUID FILLED, PAD MOUNTED, POWER

PART 1—GENERAL

WORK DESCRIPTION:

Provide and install transformers of sizes, ratings, and types as shown on the drawings.

WORK INCLUDED:  Work includes, but is not limited to:

The furnishing of the various sizes and descriptions of transformers shown on the drawings, the installation of the transformers in the locations shown, providing the transformer pads (including oil containment), and the compliance with all provisions of the NEC and NESC as to clearances, grounding, location, local disconnects, and NEMA ratings, whether or not those things are shown in exact detail on the drawings.

Outdoor secondary substations (transformers) shall be of sufficient rating to supply the full capacity of the wind turbine on its normal continuous rating, Delta/Wye-grounded, 60Hz, Z=7% minimum, 200kV/45kV BIL, Arrestor- 10kV Heavy Duty/29kV MCOV (for the 34.5 kV collection feeders) per the above related documents and includes but not limited to the following: SubsPad mounted Transformer, Bus duct, Secondary Switchgear, etc.  IEEE Red book Table 6-2, 34.5kV BIL = 200kV, 12.47kV BIL = 95kV, 600V BIL = 45kV.

QUALITY CONTROL:

Codes and Standards:  The following documents are a part of this specification to the extent specified herein.  The issue of a document and amendments in effect on the date of publication of this specification shall apply.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI‑C57 12.70	Terminal Markings and Connections for Distribution and Power Transformers

ANSI‑C57 12.80		Terminology for Power and Distribution Transformers

ANSI‑C57 12.98		Guide for Transformer Impulse Tests

NATIONAL ELECTRIC CONTRACTORS ASSOCIATION (NEMA)

NEMA TRI‑1974		Transformers, Regulators and Reactors

Testing Agency Qualifications:  A member company of the International Electrical Testing Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 29 CFR 1910.7, and that is acceptable to authorities having jurisdiction.  Electrical Components, Devices and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.  
Comply with IEEE C2, IEEE C37.121, NFPA 70. 
Service Conditions: IEEE 37.121, usual service conditions, except for the following: Exposure to significant solar radiation, Altitude above 3540 feet, exposure to rain, snow and dust, exposure to excessively high or low temperatures, and space limitations.

Contractors: Subject to compliance with requirements, provide products by one of the following:
1. ABB Control, Inc.
2. Cooper Industries, Inc.;
3. Cooper Power Systems Division
4. Cutler-Hammer.
5. GE Electrical Distribution & Control.
6. Siemens Energy & Automation, Inc.
7. Square D; Schneider Electric. 

Outdoor Unit Arrangement: Separate secondary distribution equipment connected with busway.
1.	Weatherproof, listed for installation outdoors, complying with IEEE C37.20.1.
2.	Walkin-Aisle Construction:  Two Full-height doors on ends of aisle. Weatherproof equipment designed for NEMA 3S (rain and snow).
Enclosure Finish: Factory-applied finish in Contractor's standard color, including under surfaces treated with corrosion-resistant undercoating.

Primary Incoming Section:  Terminal assembly with adequate space for incoming-cable terminations and surge arresters.
Surge Arresters:  Comply with IEEE C62.11, Distribution class; metal-oxide-varistor type, with ratings as indicated, connected in each phase of incoming circuit and ahead of any disconnecting device.
LIQUID-FILLED TRANSFORMER SECTION; 
A.	Description:  IEEE C57.12.00 and UL 1062, liquid-filled, 2-winding, secondary substation transformer.
B.	Insulating Liquid:  Mineral oil complying with ASTM D 3487, Type II, and tested according to ASTM D 117.
C.	Insulation Temperature Rise:  65 deg C, based on an average ambient temperature of 30 deg C over 24 hours with a maximum ambient temperature of 40 deg C. Transformer shall be rated to operate at rated kilovolt ampere in an average ambient temperature of 30 deg C over 24 hours with a maximum ambient temperature of 40 deg C without loss of service life expectancy. Basic Impulse Level:  Comply with UL 1062.
D.	Basic Impulse Level:  Comply with UL 1062.
E.	Full-Capacity Voltage Taps:  4 nominal 2.5 percent taps, 2 above and 2 below rated primary voltage; with externally operable tap changer for de-energized use and with position indicator and padlock hasp.
F.	Cooling System:  Class OA/FFA, liquid cooled, and with provisions for future forced-air rating.  Cooling systems shall include auxiliary cooling equipment, automatic controls, and status indicating lights.
G.	Sound level may not exceed 58 dB, without fans.
H.	Impedance: 7% minimum (for transformers at base of towers).
I.	Accessories:  Grounding pads, lifting lugs, and provisions for jacking under base.  Transformers shall have a steel base and frame allowing use of pipe rollers in any direction, and an insulated, low-voltage, neutral bushing with removable ground strap.  Include the following additional accessories:
1.	Drain Valve:  1 inch, with sampling device.
2.	Dial-type thermometer.
3.	Liquid-level gage.
4.	Pressure-vacuum gage.
5.	Pressure Relief Device:  Self-sealing with an indicator.
6.	Mounting provisions for low-voltage current transformers.
7.	Mounting provisions for low-voltage potential transformers.
8.	Busway terminal connection at low-voltage compartment.
9.	Alarm contacts for gages and thermometer listed above
PAD-MOUNTED, LIQUID-FILLED TRANSFORMERS
A.	Description:  ANSI C57.12.13, IEEE C57.12.00, pad-mounted, 2-winding transformer.  Stainless-steel tank base.
B.	Insulating Liquid:  Mineral oil, complying with ASTM D 3487, Type II, and tested according to ASTM D 117.
C.	Insulation Temperature Rise:  55 deg C when operated at rated kVA output in a 40 deg C ambient temperature.  Transformer shall be rated to operate at rated kilovolt ampere in an average ambient temperature of 30 deg C over 24 hours with a maximum ambient temperature of 40 deg C without loss of service life expectancy. Basic Impulse Level:  Comply with UL 1062.
D.	Basic Impulse Level:  Comply with UL 1062.
E.	Full-Capacity Voltage Taps:  Four 2.5 percent taps, 2 above and 2 below rated high voltage; with externally operable tap changer for de-energized use and with position indicator and padlock hasp.
F.	Surge Arresters:  Distribution class, one for each primary phase; complying with IEEE C62.11 and NEMA LA 1; support from tank wall within high-voltage compartment.  Select from first two paragraphs below.
G.	High-Voltage Terminations and Equipment:  Dead front with universal-type bushing wells for dead-front bushing-well inserts, complying with IEEE 386 and including the following:
1.	Bushing-Well Inserts:  One for each high-voltage bushing well.
2.	Surge Arresters:  Dead-front, elbow-type, metal-oxide-varistor units.
3.	Parking Stands:  One for each high-voltage bushing well.
4.	Portable Insulated Bushings:  Arranged for parking insulated, high-voltage, load-break cable terminators; one for each primary feeder conductor terminating at transformer.
H.	Accessories:
1.	Drain Valve:  1 inch, with sampling device.
2.	Dial-type thermometer.
3.	Liquid-level gage.
4.	Pressure-vacuum gage.
5.	Pressure Relief Device:  Self-sealing with an indicator.
6.	Mounting provisions for low-voltage current transformers.
7.	Mounting provisions for low-voltage potential transformers.
8.	Busway terminal connection at low-voltage compartment.
9.	Alarm contacts for gages and thermometer listed above.
SECONDARY DISTRIBUTION SECTION
A.	Secondary Terminal Compartment:  Busduct flange for close coupling with busway. For additional details see Sections 16430, 16450 & SUBSTATION-2 SKETCH-1.
IDENTIFICATION DEVICES
A.	Compartment Nameplates:  Engraved, laminated-plastic or metal nameplate for each compartment, mounted with corrosion-resistant screws. 
SOURCE QUALITY CONTROL
A.	Factory Tests:  Perform design and routine tests according to standards specified for components.  Conduct transformer tests according to IEEE C57.12.90.  Conduct switchgear tests according to ANSI C37.51.
B.	Factory Tests:  Perform the following factory standard tests on the transformer:
1.	Resistance measurements of all windings on the rated voltage connection and on tap extreme connections.
2.	Ratios on the rated voltage connection and on tap extreme connections.
3.	Polarity and phase relation on the rated voltage connection.
4.	No-load loss at rated voltage on the rated voltage connection.
5.	Exciting current at rated voltage on the rated voltage connection.
6.	Impedance and load loss at rated current on the rated voltage connection and on tap extreme connections.
7.	Applied potential.
8.	Induced potential.
9.	Hi Potential Test
10.	Owner may opt to witness all required factory tests.  Notify owner at least 14 days before date of tests and indicate their approximate duration.
PART 3 - EXECUTION
EXAMINATION
A.	Examine areas and conditions for compliance with requirements for secondary unit substations.
B.	Examine roughing-in of conduits and grounding systems to verify the following:
1.	Wiring entries comply with layout requirements.
2.	Entries are within conduit-entry tolerances specified by Contractor and no feeders will have to cross section barriers to reach load or line lugs.
C.	Examine walls, floors, roofs, and concrete bases for suitable conditions for secondary unit substation installation.
D.	Verify that ground connections are in place.
FIELD QUALITY CONTROL
A.	Contractor's Field Service:  Provide a factory-authorized service representative to inspect, test, and adjust field-assembled components and equipment installation.  Report results in writing.
B.	Perform the following field tests and inspections and prepare test reports:
1.	Perform each visual and mechanical inspection and electrical test according to NETA ATS.  Certify compliance with test parameters.
2.	After installing secondary unit substation but before primary is energized, verify that grounding system at the substation tested at the specified value or less.
3.	After installing secondary unit substation and after electrical circuitry has been energized, test for compliance with requirements.
4.	Set field-adjustable switches and circuit-breaker trip ranges as indicated.
C.	Remove and replace malfunctioning units and retest as specified above.
D.	Test Reports: Prepare written reports to record the following:
1.	Test procedures used.
2.	Test results that comply with requirements.
3.	Test results that do not comply with requirements and corrective actions taken to achieve compliance with requirements.
FOLLOW-UP SERVICE
A.	Voltage Monitoring and Adjusting:  After Substantial Completion, if requested by Owner, but not more than six months after Final Acceptance, perform the following voltage monitoring:
1.	During a period of normal load cycles as evaluated by Owner, perform seven days of three-phase voltage recording at the outgoing section of each secondary unit substation.  Use voltmeters with calibration traceable to the National Institute of Science and Technology standards and with a chart speed of not less than 1 inch (25 mm) per hour.  Voltage unbalance greater than 1 percent between phases, or deviation of any phase voltage from the nominal value by more than plus or minus 5 percent during the test period, is unacceptable.
2.	Corrective Action:  If test results are unacceptable, perform the following corrective action, as appropriate:
a.	Adjust transformer taps.
b.	Rebalance loads.
c.	Prepare written request for voltage adjustment by electric utility.
3.	Retests:  Repeat monitoring, after corrective action has been performed, until satisfactory results are obtained.
4.  Report:  Prepare a written report covering monitoring performed and corrective action taken.


SUBMITTALS:

Submit the following in accordance with SECTION 01300—SUBMITTALS:

	Catalog Data

	Certificate of Conformance/Test Data

	Wiring Diagram

	Installation Instructions

	Test Reports.


PART 2—PRODUCTS

MATERIALS:

This specification covers the design, fabrication, installation, testing, and inspection of liquid‑filled, pad‑mounted, power transformers.

It is not the intent to set forth those performance requirements which are adequately specified in applicable standards.

All components shall function in a satisfactory manner within their rated capacity under the specified service conditions, regardless of whether all necessary specific performances are set forth herein or in applicable standards.

TECHNICAL REQUIREMENTS:

Installed units shall be sized as indicated in the drawings.  Further, for the wind turbine transformers, the installed units shall be 3‑phase, 4‑wire, 34.5 primary (Delta) 150‑kV BIL, 690/398‑V secondary (Wye) 30‑kV BIL, 60‑Hz, 65 C rise, liquid‑immersed transformer constructed for outdoor operation.  The transformer primary taps shall be full capacity, with a minimum of three 2-1/2% taps above and below rated voltage.  The substation addition transformer shall be 3‑phase, 4‑wire, 12.47‑kV primary (Delta) 95‑kV BIL, 34.5/19.9‑kV secondary (Wye) 150‑kV BIL, 60‑Hz, 65 C rise, liquid‑immersed transformer constructed for outdoor operation, with all extra equipment as shown in the project design drawings.

The transformer(s) shall be compartmental type, tamperproof, and weatherproof for mounting on a pad, and shall comply with latest applicable standards of the National Electrical Contractors Association (NEMA) and the American National Standards Institute (ANSI).  There shall be no exposed screws, bolts, or other fastening devices that are externally removable.

The transformer(s) shall be of sealed tank construction of sufficient strength to withstand a pressure of 7 psi without permanent distortion.  The cover shall be welded and the fastenings tamperproof.  The transformer shall remain effectively sealed for a top liquid temperature range of 50 C to 106 C.  When required, cooling panels will be provided on the back and sides of the tank.  Lifting eyes and jacking pads will be provided.

The core and coil assembly shall be wound core type with copper or aluminum windings, dependent upon the transformer losses and cost analysis described below.

Losses:
· Core and winding losses shall be evaluated.
· All losses shall be guaranteed.
· Transformer loss data shall be submitted with proposal for total transformer cost analysis.

For the wind turbine transformers, the primary and secondary compartments shall be located side-by-side and separated by a steel barrier.  Terminal compartments shall be full height, air filled, with individual doors.  The primary door fastening shall not be accessible until the secondary door has been opened.  The secondary door shall have a 3-point latching mechanism with vault‑type handle having provisions for a single padlock.  The doors shall be equipped with lift-off type steel hinges and door stops to hold the doors open when working in the compartments.  The front sill of the compartment shall be removable to allow the transformer to be rolled or skidded into position over conduit stubs.  ANSI tank grounding provisions shall be furnished in each compartment.  For the substation addition transformer, a standard outdoor control enclosure shall be provided to house all the equipment associated with this transformer as shown on the project drawings.

The transformers shall be of Delta/Grounded Wye construction.


HIGH‑VOLTAGE PRIMARY TERMINATIONS AND EQUIPMENT (wind turbine transformers only):

The high‑voltage primary terminations and equipment shall be Loop Feed Dead Front construction and conform to ANSI C57.12.26 requirements.

Dead Front bushings shall be one piece integrated type for use with elbow terminators and shall be externally clamped and compatible with SECTION 16120.

HIGH‑VOLTAGE PRIMARY SWITCHING AND PROTECTIVE EQUIPMENT (wind turbine transformers only):

Provide “Bay-O-Net” type current limiting fuses externally replaceable with distribution hot stick (or equal).

Transformer fusing shall be designed such that blown fuses will not contaminate the insulating oil of the transformer.


LOW‑VOLTAGE SECONDARY TERMINATIONS AND EQUIPMENT (wind turbine transformers only):

The low-voltage bushings shall be molded epoxy or approved equal and provided with blade‑type spade terminals with NEMA standard hole spacing arranged for take‑offs that are compatible with the Busway/Cable Bus specified in SECTION 16120 CABLES, WIRE, CONNECTORS AND MISCELLANEOUS EQUIPMENT.  Contractor is responsible for coordination of all transformers to Busway/Cable bus terminations, equipment connection throats/flanges, terminal connectors, and other miscellaneous parts as required to make a complete coordinated bus installation (reference SECTION 16120).  The low-voltage neutral shall be an insulated bushing grounded to the transformer tank by removable grounding strap.

Provide three low-voltage class lightning arresters sized for the transformer rating as shown in the project drawings and mounted in the low-voltage secondary compartment for surge protection in each transformer.

ACCESSORIES:

Furnish the following accessories:  Nameplate in either transformer compartment, one-inch upper filter press and filling plug, one-inch drain valve with sampling device, liquid level indication (pipe plug at 25 C liquid level), one-inch drain valve with sampling device, dial‑type thermometer, liquid level gauge, pressure relief device (self resealing with indicator), mounting provision for current transformers and potential transformers.

All exposed transformer components i.e., enclosures, tanks, radiators, etc. are to be of steel corrosion resistant construction cleaned, primed, and finished with a corrosion, and weather resistant coating of ANSI-49 paint, (or equal).  Secondary compartment throats/flanges shall be supplied which are compatible with conduits/ducts specified in SECTION 16120 CABLES, WIRE, and CONNECTORS AND MISCELLANEOUS EQUIPMENT.

All current carrying parts shall be copper or aluminum with both moving and stationary contacts silver plated.

The transformers shall be of new construction.

QUALITY CONTROL PROVISIONS:

The vendor shall maintain a Quality Control Program during the performance of the contract, which provides adequate quality control throughout design, fabrication, testing, inspection, and shipping of the transformer.

PACKAGING AND PREPARATION FOR DELIVERY:

The transformer shall be prepared for shipment in conformance with the Contract.  All accessories shall be protected from damage.  The transformer shall be sealed to prevent entry of moisture or foreign materials during shipment.  Documents as indicated shall be required.


PART 3—EXECUTION

INSTALLATION:

Install transformers (installation Contractor only) as indicated on the drawings and in accordance with Contractor’s written instructions, applicable requirements of NEC and National Electrical Contractors Association’s “Standard of Installation,” and complying with recognized industry practices to ensure that products serve intended functions.

QUALITY CONTROL TESTING:

Contractor’s Testing:

Testing:  Tests shall be performed in accordance with ANSI.  All testing shall be done at the factory and the certified results shall be submitted to the buyer for approval prior to shipment of transformer.

Contractor Supplied Testing:  Visual inspection to determine that equipment installation conforms to NEC, these specifications, and the drawings.

Oil samples shall be obtained following system commissioning and tested for water concentration and dielectric integrity as a minimum.

FIELD QUALITY CONTROL:

Surveillance will be performed by the Contracting Officer to verify compliance of the work to the drawings and specifications.

END OF SECTION 16462
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