Section 33 7311 
Pad-Mounted Transformer Rough-In
. ************************************************************************************************************
1. LANL MASTER SPECIFICATION SECTION
	Rev. 5 Summary of Changes: Edited and updated as required for import into SpecLink.


1. NOTE TO SPECIFIER ON USAGE IN SPECLINK: Activate the Section by turning on Seq #0000, followed by activating paragraphs in PART 1, Article SECTION INCLUDES. This will activate related articles, paras/subparas in the rest of the Section (i.e., SECTION INCLUDES in PART 1 activates articles and paras/subparas in PARTS 2 and 3). If there are choice fields to edit the entire Section (typically in this first author note or beginning of the Section), make selections at those locations, which will filter through the remaining Section. All Articles, paragraphs and subparagraphs must be activated sequentially from top to bottom, unless noted otherwise.
1. This template must be edited for each project. In doing so, Specifier must add job-specific requirements. Selections and choice fields are used to indicate designer choices or locations where text must be supplied by the designer. The section must also be edited to remove requirements for processes, items, or designs that are not included in the project.
1. To seek a variance from applicable requirements in this Section, contact the Engineering Standards Manual (ESM) Electrical POC  (LANL access only). Please contact POC with suggestions for improvement as well. LANL personnel should submit here: Suggested Change or Request Clarification; subcontractors via email to engstandards@lanl.gov.
1. When assembling a specification package, include applicable Sections from all Divisions, especially Division 1, General Requirements.
1. Section is developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see LANL ESM Chapter 1 - General, Section Z10 Specifications and Quality sections.
1. ==========================================================
1. In addition to a pad for the transformer, containment for transformer oil may be required by LANL ESM Chapter 7 - Electrical, Section G4010 (e.g., part 19) for environmental or fire protection reasons. Detail such containment structures on the Drawings.
1. Utility transformers are owned by LANL UI.  Transfer of ownership to the FOD occurs at the secondary terminals of the transformer.  The service conductors, connected to the low-voltage terminals, are owned by the FOD.  The only connections in the secondary cabinet are to the transformer terminals; usually X1, X2, X3, and X0.  No other connections are made.  The risers into the secondary cabinet are supposed to be RTRC.  If the risers are metallic, grounding bushings shall not be used. The risers shall not be connected to the transformer enclosure.
. ************************************************************************************************************
PART 1 - GENERAL
SECTION INCLUDES
Furnish and install rough-in for pad-mounted utility transformer including the following:
Reinforced concrete transformer pad
Underground duct bank for medium-voltage cables (primary)
Underground secondary (low-voltage) service
Grounding
1. ******************************************************************************
1. Edit the following subparagraph to match project requirements; retain if containment is required. Refer to LANL ESM Chapter 7 - Electrical, Section G4010 (e.g., part 19)  for containment requirements. Detail containment structures on the Drawings.
1. ******************************************************************************
Transformer oil containment provisions
RELATED REQUIREMENTS
Section ​<< 03 3001 - Reinforced Concrete>>​.
Section << 26 0519 - Low Voltage Electrical Power Conductors and Cables>>.
Section ​​<< 26 0553 - Identification for Electrical Systems>>​​.
Section ​<< 31 2000 - Earth Moving>>​.
Section ​<< 33 7119 - Electrical Underground Ducts and Manholes>>​.
reference standards
ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)).
IEEE C2 - National Electrical Safety Code(R) (NESC(R)).
NFPA 70 - National Electrical Code.
LANL PERFORMED WORK
LANL Utilities & Infrastructure (UI) group will furnish, install, and test the pad-mounted transformer and associated medium-voltage cables.
SUBMITTALS
None.
QUALITY ASSURANCE
Comply with the requirements of <<IEEE C2>>.
SEQUENCING AND SCHEDULING
Coordinate rough-in for pad-mounted transformer with LANL UI through the LANL Subcontract Technical Representative (STR).
After transformer pad is formed, and conduits, reinforcing bars, and grounding electrode are installed, but before concrete is placed, schedule an inspection through the LANL STR.
Contact the LANL STR to schedule an inspection of the secondary, low-voltage, service conductor installation.
PART 2 - PRODUCTS
PAD-MOUNTED TRANSFORMER (GFE)
LANL UI will furnish a compartment type, self‑cooled, tamperproof, and weatherproof pad-mounted transformer.
PART 3 EXECUTION
EXAMINATION
Examine surfaces and conditions, with Installer present, for compliance with installation tolerances and other conditions affecting rough-in for pad-mounted transformer.  Do not proceed with installation until unsatisfactory conditions have been corrected.
Conduit and duct INSTALLATION
Terminate medium-voltage ducts in the primary compartment area of the transformer pad. Refer to Section ​<< 33 7119 - Electrical Underground Ducts and Manholes>>​ for material and installation requirements.
Terminate low-voltage conduits in the secondary compartment of the transformer.   
Terminate each primary and secondary conduit with a bell end fitting set 2 inches above the top of the concrete pad.
CONCRETE PAD Installation
Prepare level, compacted pad site per Section << 31 2000 - Earth Moving>>. Compact to 95 percent per <<ASTM D1557>>.
1. ***************************************************************************************
1. Edit the following paragraph to match project requirements. Use and finalize LANL Electrical Standard Detail ST-G4010-38 (all sheets) as Project-specific transformer pad construction dimensions and installation details on the Drawings.
1. Spill containment: Refer to LANL ESM Chapter 7 - Electrical, Section G4010 (part 19.0) for requirements. Detail such structures on the Drawings or omit structures if not required.
1. ***************************************************************************************
Install reinforced concrete pad​​​​​<< and spill containment structure; or  None - N/A>>​​​​​ for pad-mounted transformer as shown on the Drawings. Refer to Section ​​​​​<< 03 3001 - Reinforced Concrete>>​​​​​ for materials and installation requirements.
Form concrete transformer pad using framing with form release compounds.
Use a Section << 03 3001 - Reinforced Concrete>> pre-approved design mix.
Finish top of pad to be level within 1/4 inch in 5 ft and to have no depressions.
Chamfer top edges and corners.
Cure concrete not less than seven days before installing equipment.
1. ***************************************************************************************
1. Edit the following paragraph to match project requirements; retain if equipment protection is required. Refer to LANL Electrical Standard Detail ST-G4010-39. Locate and detail equipment protection bollards on the Drawings.
1. ***************************************************************************************
Install equipment protection bollards around the transformer pad as indicated on the Drawings.
Grounding
1. ***************************************************************************************
1. Select only 1 of the following 2 paragraphs. The concrete-encased grounding electrode is preferred.
1. ***************************************************************************************
Install a 10-ft driven ground rod, or other grounding electrode, below the secondary compartment area of the transformer pad per <<IEEE C2>> (NESC) Rule 094. Provide 4 AWG ground conductor to connect grounding electrode to transformer ground pad in the secondary compartment.
1. *** OR ***
Install a concrete-encased grounding electrode in the transformer pad per <<IEEE C2>>​ (NESC) Rule 095. Provide 4 AWG ground conductor to connect grounding electrode to transformer ground pad in the secondary compartment.
Terminate medium-voltage duct bank ground conductor in primary compartment area of the transformer pad. Provide compression ground lug to connect duct bank ground conductor to transformer ground pad in the primary compartment.
For the secondary compartment area, there should be no grounding conductors.  Neither should there be a 4/0 AWG bare conductor in the low-voltage duct bank.  If there are either of the two, contact the LANL ESM Electrical POC for instructions.
Field Quality Control
Field inspections to be performed by LANL UI.
After transformer pad is formed, and conduits, reinforcing bars, and grounding are installed, but before concrete is placed, schedule an inspection through the LANL STR.
Allow 3 working days in schedule for LANL inspection.
Correct deficiencies noted before placing concrete.
Transformer INSTALLATION
LANL UI will install the pad-mounted transformer on the concrete pad.
1. ******************************************************************************
1. Retain the following subparagraph if transformer anchoring is required.
1. ******************************************************************************
The transformer will be anchored to the pad with post-installed concrete anchors per the Drawings.
Primary grounding conductors will be connected to the ground pad of the transformer.  There should not be any secondary grounding conductors.  If there are, contact the electrical standards point of contact for instructions.
LANL UI will install, test, and terminate the medium-voltage cables in the primary compartment.
Install the secondary conductors from the pad-mounted transformer secondary compartment to the building service equipment.
Connect secondary conductors to the low voltage lugs in the secondary compartment.
Use materials and installation methods specified in Section ​<< 26 0519 - Low Voltage Electrical Power Conductors and Cables>>​.
Identify secondary conductors per Section << 26 0553 - Identification for Electrical Systems>>.
Contact the LANL STR to schedule an <<NFPA 70>> (NEC) code compliance inspection of the secondary conductor installation.
END OF SECTION
1. **********************************************************************************************
1. Do not omit the following reference information:
1. **********************************************************************************************
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