SECTION 26 2213
LoW VOLTAGE distribution transformers
*************************************************************************************************************

LANL MASTER SPECIFICATION

Available online at http://engstandards.lanl.gov


This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  Additional tailoring requirements are contained in ESM Chapter 1 Section Z10 Att. F, Specifications.
To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC. Please contact POC with suggestions for improvement as well.

When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.

Specification 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 ESM Chapter 1 Section Z10 Specifications and Quality Sections.
Seismic Design:  This template can’t be properly edited for job-specific seismic requirements without the following three (3) decisions having been made first:

i. Whether or not the transformer(s) is exempt from ASCE 7 Ch. 13.
ii. How ASCE 7 paragraph 13.2.1 is going to be complied with.
iii. Whether or not the transformer is a Designated Seismic System (DSS).
I) If the transformer(s) is exempt per ASCE 7 paragraph 13.1.4 then the seismic-related requirements herein are not applicable, and the same goes for the remaining two decisions (i.e., II and III).
II) There are two (2) options for complying w/ ASCE 7 paragraph 13.2.1:

A. Project-specific design and documentation, prepared by the Engineer of Record (EOR) or the construction subcontractor (i.e., Delegated Design); or

B. Manufacturer certification.

If the latter option applies then this Section (26 2213) shall reference Section 01 8734, Seismic Qualification of Nonstructural Components (IBC), and a project-specific version of 01 8734 shall be created and included in the Project Spec.

 III) DSS: If a transformer must function after the design-basis earthquake, it is assigned an Importance Factor (Ip) of 1.5 and, as a result of this, and the fact that transformers are “active,” it is a DSS that requires Special Certification.  If this applies then, regardless of the previous decision (i.e., II), this Section (26 2213) shall reference Section 01 8734, Seismic Qualification of Nonstructural Components (IBC), and a project-specific version of 01 8734 shall be created and included in the Project Spec.  

If II.A applies, and will be accomplished via Delegated Design, then this Section (26 2213) shall reference Section 26 0548.16, Seismic Controls for Electrical Systems, and a project-specific version of 26 0548.16 shall be created and included in the Project Spec.  The seismic design criteria will be included therein.
Finally, another reason to include Sect. 26 0548.16 in a Project Spec is to specify seismic control/ restraint.  Such use of 26 0548.16 is not applicable only for projects in which transformers are exempt and those in which compliance w/ ASCE 7 paragraph 13.2.1 is achieved via II.B.   Seismic control/ restraint is achieved by devices (e.g., supports and attachments, etc.) that provide restraint against excessive movement during an earthquake without compromising the effectiveness of vibration isolators.  Since these devices are included in Sect. 26 0548.16, if a Project Spec includes it then only devices that differ from those therein (that are required for use) need be included herein (26 2213).  
*************************************************************************************************************

PART 1 GENERAL
1.1 SECTION INCLUDES
A. General-purpose dry-type low-voltage transformers
B. Low-temperature rise dry-type low-voltage transformers

C. Related Requirements

*************************************************************************************************************

Seismic: Retain subparagraphs below to cross-reference requirements Subcontractor might expect to find in this Section but are specified in other Sections.  Refer to the “seismic portion” of the author note on page 1 for details.  

· If the transformer(s) are exempt then delete both subparagraphs
If ASCE 7 paragraph 13.2.1 is going to be complied with via manufacturer certification, and the transformer(s) isn’t a DSS, then retain only the 1st subparagraph 
· If ASCE 7 paragraph 13.2.1 is going to be complied with via project-specific design and documentation, and the transformer(s) isn’t a DSS, then retain only the 2nd subparagraph, and edit bracketed text based on whether II.A or II.B applies:
· If II.A applies, delete bracketed text. 

· For all other circumstances, retain both subparagraphs, and edit the bracketed text in the 2nd as applicable.
*************************************************************************************************************
1. Section 01 8734, Seismic Qualification of Nonstructural Components (IBC), for requirements  
2. Section 26 0548.16, Seismic Controls for Electrical Systems, for [seismic-design criteria,] submittal requirements, devices for seismic restraint, and installation requirements for these devices.
1.2 QUALITY ASSURANCE
A. Provide products that are listed and labeled by a Nationally Recognized Testing Laboratory (NRTL), where such products are required by the NEC to be listed, or such products contain an electrical hazard as follows:

1. For AC circuits – Greater than 50 volts

2. For DC circuits including batteries – Greater than 100 volts.
B. Provide products that comply with the following industry standards: 
1. NEMA TP 1 – Guide for Determining Energy Efficiency for Distribution Transformers, 
2. NEMA TP 2 – Standard Test Method for Measuring the Energy Consumption of Distribution Transformers.
3. NEMA TP 3 – Standard for the Labeling of Distribution Transformer Efficiency.
4. UL 1561 – Dry-Type General Purpose and Power Transformers. 
*************************************************************************************************************

Edit the following article to match project conditions. 

*************************************************************************************************************
1.3 ACTION SUBMITTALS
Submit the following in accordance with Project submittal procedures, for transformers greater than 10 kVA:
A. Catalog Data. Include outline and support point dimensions of transformer enclosures and accessories, unit weight, voltages, kVA, percent impedance, NEMA TP 1 efficiency, sound level, tap configurations, insulation system type, rated temperature rise, shipping bolt instructions.
B. Operation and maintenance instructions.
*************************************************************************************************************

Seismic: Delete the following paragraph only if transformer(s) are exempt from seismic.  If retained, edit paragraph in accordance w/ editing done in Article 1.1 and the project-specific decisions referred to in the author note on pp. 1 (e.g., whether the transformer is a DSS, whether the Project Spec includes Sect. 26 0548.16, whether the project-specific design is prepared by the engineer of record or is delegated).  

*************************************************************************************************************

C. Shop Drawings: For each type of low voltage distribution transformer greater than 10 kVA.
1. Include dimensioned plans and elevations that identify the weight, and the locations of the horizontal and vertical centers or gravity.

2. Indicate field anchorage or mounting provisions to hold the equipment in place and resist forces derived from the criteria specified in [Section 01 8734] [Section 26 0548.16].

3. Identify anchors and other mounting devices.

4. Include information on the size, type, and spacing of factory-installed mounting brackets, holes, and other mounting provisions.

1.4 SERVICE CONDITIONS
A. Provide transformers and accessories that will perform satisfactorily in the following service conditions:
1. Elevation of 7,500 feet above sea level.
2. Maximum ambient temperature of 104 °F.
3. Load current harmonic factor not exceeding 5% THD.
*****************************************************************************************************
Edit the following article to match project requirements; use only for outdoor equipment.
*****************************************************************************************************
4. Maximum solar heat gain: 110 W/sq ft.
1.5 Receiving, Storing and Protecting
A. Receive, store, and protect, and handle products according to NECA 1 – Standard Practices for Good Workmanship in Electrical Construction and NECA 409 – Recommended Practice for Installing and Maintaining Dry-Type Transformers (ANSI).
PART 2 PRODUCTS
*************************************************************************************************************

Seismic: For transformer(s) that aren’t exempt from seismic, if Project Spec includes 26 0548.16, and if mounting and/or anchorage devices are to be used that differ from those specified in 26 0548.16, they must be described herein (in PART 2).

*************************************************************************************************************

2.6 PRODUCT OPTIONS AND SUBSTITUTIONS
A. Alternate products may be accepted; follow Section 01 2500 – Substitution Procedures.
*************************************************************************************************************

Seismic: Don’t retain the following Article if the transformer(s) is exempt from seismic.  
If retaining, edit the Article in accordance w/ related edits made in PART 1.

If DSS applies, this shall (also) be indicated on the drawings (i.e., as a minimum, on the sheet where the component is 1st shown/ indicated.).

*************************************************************************************************************
2.7 SEISMIC PERFORMANCE REQUIREMENTS

A. The transformer(s) is a Designated Seismic System and, as such, it shall withstand the effects of earthquake motions as represented by the design basis earthquake in Section 01 8734.

1. The term “withstand” means “the transformer will remain in place without separation of any parts when subjected to the seismic forces derived from the specified criteria, and it will be fully operational after the design basis earthquake.”
B. The transformer shall withstand the effects of earthquake motions as represented by the [design basis earthquake in Section 01 8734] [seismic hazard indicated on the drawings] [the forces derived from the criteria specified in Section 26 0548.16].
1. The term “withstand” means “the transformer will remain in place without separation of any parts when subjected to the seismic [forces derived from the specified criteria] [hazard indicated on the drawings].”

2.8 GENERAL
A. Transformers shall be NRTL listed to UL 1561 and shall be tested and labeled according to NEMA TP 1, NEMA TP 2, and NEMA TP 3.
B. Transformers rated 10 kVA and larger
1. Comply with 10CFR431 (DOE 2016) efficiency levels

2. Marked as compliant with DOE 2016 efficiency levels by NRTL

C. Transformer coils may be aluminum or copper with continuous wound construction and shall be impregnated with non-hygroscopic, thermosetting varnish. 

D. Insulating materials shall be rated as a 220 degrees-C UL-component-recognized insulation system.

E. Transformers 25 kVA and larger shall have a minimum of two 2.5 percent full capacity above normal and four 2.5 percent full capacity below normal primary taps. 
F. The core and coil shall be bolted to the base of the enclosure, isolated by means of vibration‑absorbing mounts. Sound isolation systems requiring the complete removal of all fastening devices will not be acceptable.
G. The core of the transformer shall be visibly grounded to the enclosure by a flexible grounding conductor sized following applicable UL Standards.
*************************************************************************************************************
Edit the following article to match Project requirements; some installations may require lower sound levels. Transformers designed to have a 3 dB reduction below the sound levels specified below are available from several manufacturers as a premium special order item; proper design of transformer installations is usually a more cost-effective approach than specifying low-sound transformers.
*************************************************************************************************************
H. Maximum sound levels shall not exceed the following when tested according to IEEE Standard C57.12.91:
1. 10 – 50 kVA: 45 dB
2. 51 – 150 kVA: 50 dB
3. 151 – 300 kVA: 55 dB
4. 301 – 500 kVA: 60 dB.
I. Transformers 45 kVA and less shall be suitable for wall, floor, or trapeze mounting; transformers larger than 45 kVA shall be suitable for floor or trapeze mounting.  Provide mounting accessories required for installation.  
J. Grounding.  Provide ground bar kit or a ground bar installed on the inside of the transformer enclosure.

**********************************************************************************************************

Retain the following Article if flexible connections will have to be installed for “seismic purposes” per the author note for the Article, “Flexible Connections” in PART 3.

**********************************************************************************************************

2.9 FLEXIBLE CONNECTIONS

A. Permissible products include those that permit rotational and or translational movement without degradation of performance.  Examples include flexible metallic conduit.
*************************************************************************************************************
Edit the following article to match project conditions. Use general purpose transformers where the average daily load will be less than 50% of the transformer nameplate rating. On the Drawings clearly indicate which transformers are “general-purpose”; this will typically be for general-purpose loads in office buildings and similar occupancies that normally operate eight to ten hours per day. Delete this article if general-purpose transformers are not required.

*************************************************************************************************************

2.10 General-Purpose DRY-TYPE TRANSFORMERS
A. Provide factory assembled and tested, energy-efficient, general-purpose, air cooled, dry-type transformers with voltage and kVA ratings as indicated on the Drawings.  
B. General-purpose transformers 15 kVA and larger shall be 150 degrees-C temperature rise above 40 degrees-C ambient.  The maximum temperature of the top of the enclosure shall not exceed 50 degrees-C rise above a 40 degrees-C ambient.
C. Manufacturers: 
1. Square D Type “EE”
2. Eaton/Cutler-Hammer “DS-3”and “DT-3”
3. Sola/Hevi-Duty “ES” and “ET.”
*************************************************************************************************************
Edit the following article to match project conditions. Use low temperature rise dry-type transformers where the average daily load will be 50% or more of the transformer nameplate rating. On the Drawings clearly indicate which transformers shall be low temperature rise; this will typically be for continuous loads (e.g., 24-hour-per-day loads in laboratory buildings and computer centers). Delete this article if low temperature rise transformers are not required.

*************************************************************************************************************
2.11 Low Temperature Rise DRY TYPE TRANSFORMERS
A. Provide factory assembled and tested energy-efficient, low temperature rise air cooled, dry-type transformers with voltage and kVA ratings as indicated on the Drawings.  
B. Low temperature rise transformers 15 kVA and larger shall be 115 degrees-C temperature rise above 40 degrees-C ambient and shall be capable of carrying a 15 percent continuous overload without exceeding a 150 degrees-C rise in a 40 degrees-C ambient at sea level. 
C. Manufacturers: 
1. Square D “EE Watchdog”
2. Eaton/Cutler-Hammer “DS-3” and “DT-3”
3. Sola/Hevi-Duty “ES” and “ET.”
*************************************************************************************************************Edit the following article to match project conditions. Use K-factor rated dry-type transformers for separately derived systems serving computer or other high harmonic loads. On the Drawings clearly indicate which transformers shall be K-Factor rated. Delete this article if K-factor transformers are not required.
*************************************************************************************************************
2.12 K-Factor Rated DRY TYPE TRANSFORMERS 
A. Provide K rated transformers to supply high harmonic loads, as indicated on the drawings.
B. Manufacturer: 
1. Square D “EE NL and EE NLP Series”
2. Eaton/Cutler-Hammer “KT”
3. Sola/Hevi-Duty 3H”.
PART 3 EXECUTION
*************************************************************************************************************

For transformer(s) that aren’t exempt from seismic, if Project Spec includes 26 0548.16, and if requirements associated w/ installation, testing, and inspection of mounting and/or anchorage devices differ from those requirements in 26 0548.16, they must be described herein (in PART 3).  Also, if this is applicable, identify special types of seismic-control devices required for each application using the same terminology used for those devices in PART 2.
*************************************************************************************************************

3.13 EXISTING WORK
*************************************************************************************************************

Delete this article when existing construction is not affected.

*************************************************************************************************************

A. Maintain access to existing dry-type transformers and other installations that are to remain active and to require access. Modify installation or provide access panel.
3.14 EXAMINIATION
A. Examine surfaces to receive transformers for compliance with installation tolerances and other conditions affecting performance of the control system.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.15 INSTALLATION
A. Install dry-type transformers where indicated on the Drawings and according to manufacturer's instructions. Manufacturer’s installation instructions shall be available at the construction site.
B. Install transformers according to NECA 409 Recommended Practice for Installing and Maintaining Dry-Type Transformers (ANSI).
*************************************************************************************************************

Mechanical:  Space limitations sometimes necessitate wall-mounting a dry-type transformer above a floor mounted transformer. Each such proposed design must be analyzed by a mechanical engineer to determine the necessary vertical separation or other reliable means (e.g., redundant fans) to ensure adequate cooling for both transformers.
Structural: Also, each such proposed design must be analyzed and detailed by a structural engineer, and this paragraph (Installation) should be edited to require coordination of installation of wall-mounted and structure-hanging supports with actual transformer provided.

Seismic: If wall-mounted, suspended, or platform-mounted transformers aren’t seismically exempt, and Project Spec includes Section 26 0548.16, this paragraph should be edited with a reference to 26 0548.16 for the bracing.  

*************************************************************************************************************

C. Arrange equipment to provide adequate spacing for access, replacement, and for cooling air circulation. Locate the front and rear of each ventilated transformer at least 6 inches, or as per manufacturer’s specifications, from the wall or any obstruction to allow proper air circulation.
D. Connect conductors to transformer terminals according to manufacturer's published torque‑tightening values. Where manufacturer's torque values are not furnished, use those specified in UL 486A-486B.
E. Bond transformers and ground systems served by transformers according to Section 26 0526, Grounding and Bonding for Electrical Systems.
F. Identify transformers and install warning signs according to Section 26 0553, Identification or Electrical Systems.
*************************************************************************************************************

Seismic: Retain the following paragraph on flexible connections, if applicable.

Paragraph 3.4 is applicable if the transformer is exempt from seismic.  If “A” is retained, the connections shall be indicated on drawings in the location(s) where it must be installed (i.e., between the transformer and other nonstructural components it’s associated with).

*************************************************************************************************************

3.16 FLEXIBLE CONNECTIONS
A. Install flexible connections for transformer where shown on drawings.

3.17 FIELD QUALITY CONTROL

A. Clean, inspect, test, adjust, and energize transformers in accordance with NECA 409.
1. Inspect each transformer for physical damage, proper connection, grounding, and proper anchorage.
2. Keep records of inspections, tests, and adjustments; submit them to the LANL STR or PIC.
*****************************************************************************************************
Edit the following article to match project requirements. Delete if formal electrical acceptance testing is not required; refer to LANL Master Specification Section 26 0813.
*****************************************************************************************************
B. After completing installation, cleaning, and testing, touch up scratches and mars on finish to match original finish.
C. Measure primary and secondary voltages, check phase rotation, and make preliminary tap adjustments. Adjust taps to provide the following voltage at points of use; record voltages and tap settings.


System Nominal Voltage

Minimum Load Voltage



480Y/277



460Y/265



208Y/120



200Y/115



120/240



115/230
END OF SECTION
*********************************************************
Do not delete the following reference information.
*********************************************************
THE FOLLOWING REFERENCE IS FOR LANL USE ONLY
This project specification is based on LANL Master Specification Section 26 2213 Rev. 3, dated April 12, 2017.
LANL Project I.D. [        ]
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