SECTION 16140: PREFABRICATED POWER EQUIPMENT CENTERS
SECTION 13 34 23: FABRICATED STRUCTURES

PART 1 GENERAL

1.01 SECTION INCLUDES

A. Prefabricated structures containing electrical equipment.  Electrical equipment installed in electrical power centers performed prior to shipment to site.

1.02 REFERENCES

The equipment and components in this specification shall be designed and manufactured according to latest revision of the following standards (unless otherwise noted).

A. International Building Code (IBC)
B. State or local codes where applicable.

C. ASCE/SEI – Determination of seismic loads.     
D. American National Standards Institute/American  Society  of  Civil Engineers (ANSI/ASCE) 

E. American Institute of Steel Construction (AISC)

F. American Iron and Steel Institute (AISI-Specification for the Design of Cold Formed Steel Structural Members)

G. Metal Building Manufacturers Association (MBMA)

H. American Society for Testing and Material (ASTM)

I. American Society of Heating, Refrigeration, and Air conditioning Engineers (ASHRAE)

J. National Electric Manufacturers Association (NEMA)

K. NFPA 70 / 70E- National Electric Code (NEC) / National Electric Safety Code
L. The PEC shall be designed and constructed to withstand external loading conditions as prescribed by the ACS/SEI 7, and any local requirements. 
1.03 DEFINITIONS

A. PEC – Power Equipment Center 

1.04 SYSTEM DESCRIPTION

A. NEMA 3R structure with exterior walls and roof fabricated from interlocking panels to house and protect the internal equipment from the elements.
B. Structural grid base and floor system designed for applicable floor loading allowing the PEC to be lifted and transported with the interior equipment installed

1.05 SUBMITTALS

A. Manufacturer shall provide [3] copies of the following documents to owner for review and evaluation in accordance with general requirements of Division [1] [01] and Division [16] [13]:

1. Product Data on specified product;

2. Shop Drawings on specified product;

B. Complete HVAC calculations shall be submitted with approval drawings for review.  

C. Foundation and anchoring requirements shall be submitted in PDF format. 

D. Exterior plan, elevation, and conduit windows shall be submitted in CAD (.dwg) format for approval and engineering coordination.  

E. Structural, electrical and mechanical drawings shall be submitted in PDF format for approval prior to fabrication.
F. When HVAC is required, complete HVAC calculations shall be submitted with approval drawings for review.
G. All drawings and structural calculations shall bear the seal of a currently licensed Professional Engineer.  

1.06 INSTALLATION, OPERATION AND MAINTENANCE DATA

A. Manufacturer shall provide [3] copies of installation, operation and maintenance procedures to owner in accordance with general requirements of Division [1] [01] and Division [16] [13].  

B. As-built structural, electrical and mechanical drawings shall be submitted in PDF and CAD DWG format upon project completion.
C. Provide [3] copies of certified factory test reports as required in section 2.12.  

1.07 QUALITY ASSURANCE (QUALIFICATIONS)

A. Manufacturer shall have specialized in the manufacture and assembly of power equipment centers for [10] years.

B. PEC shall be designed for installation in IBC [/CBC] seismic zone 4.

1.08 DELIVERY, STORAGE, AND HANDLING

A. Contractor shall store, protect, and handle products in accordance with recommended practices listed in manufacturer's Installation and Maintenance Manuals.

B. Contractor shall inspect and report concealed damage to carrier within 48 hours.

C. Contractor shall store in a clean, dry space. Cover with heavy canvas or plastic to keep out dirt, water, construction debris, and traffic. Heat enclosures to prevent condensation.

D. Contractor shall handle in accordance with manufacturer's recommendations to avoid damaging equipment, installed devices, and finish. [Lift only by installed lifting eyes.]

E. When handling equipment PEC all lift lugs should be used.

F. Equipment PEC should be supported at all times during handling, transportation and setting at all removable lift lug locations, as a minimum.  

1.09 PROJECT CONDITIONS (SITE ENVIRONMENTAL CONDITIONS)

A. Follow (standards) service conditions before, during and after equipment installation.

1.010 WARRANTY

A. Manufacturer warrants equipment to be free from defects in materials and workmanship for 1 year from date of installation or 18 months from date of purchase, whichever occurs first.

1.011 FIELD MEASUREMENTS

A. Contractor shall make all necessary field measurements to verify that equipment shall fit in allocated space in full compliance with minimum required clearances specified in National Electrical Code.

PART 2 PRODUCTS

2.01 MANUFACTURER

A. ABB products have been used as the basis for design. Other manufacturers' products of equivalent quality, dimensions and operating features may be acceptable, at the Engineer's discretion, if they comply with all requirements specified or indicated in these Contract documents.

2.02 EQUIPMENT

A. Furnish ABB Power Equipment Buildings (or approved equal).

2.03 DESIGN CRITERIA

A. Structural components of the PEC shall be designed to withstand external loading as prescribed by the applicable codes above (as a minimum), with co-lateral considerations as follows:

B. Building importance factor shall be classified as [I - low] [III – Substantial] [IV - essential].

C. Base and floor system shall be designed to withstand all dead and live loads as applicable, or, a minimum of 250 lbs/ft2 over the entire floor area, while supported at lift points only.

D. Maximum deflection of all base members shall not exceed L/240 at time of lift, and following final installation, with all applicable dead and live loads applied, or, a minimum of 250 lbs/ft2 over the entire floor area.

E. Roof loading- Per Uniform Building Code (20 lbs/ft2 minimum)

F. Wind loading- Per Uniform Building Code - Exposure C minimum

2.04 GENERAL

Refer to Contract Drawings for actual layout and location of equipment and components; current ratings of devices, bus bars, and components; voltage ratings of devices, components and assemblies; interrupting and withstand ratings of devices, buses, and components; and other required details.

A. Each shipping piece shall be designed for lifting by lugs located along the base perimeter members at 15'-0" approximate intervals

B. All lifting lugs shall be removable. 

C. The ceiling shall be capable of withstanding a single continuous load of 100 lbs. per linear foot located at mid span of the ceiling panels, and running the entire length of the PEC. The ceiling panels shall act alone, structurally, and not depend on the roof or the interior equipment for support.

D. All shipping splits and other penetrations shall have adequate structural reinforcement via rigid frames or other means to minimize distortion during handling and transportation.

E. Area classification - [General purpose / Non-hazardous] [Classified] areas

2.05 BASIC MATERIALS AND CONSTRUCTION

A. Base members shall be ASTM A36 wide flange, channel, angle and tube shapes forming a self-supporting grid.  All members shall be continuously welded to adjoining members.

B. Floor shall be 1/4" (minimum) thickness flat steel plate, welded to all longitudinal and transverse base members.  

C. Floor plate seams shall be continuously welded at all joints and ground smooth to minimize visibility of seams. Welding of floor plate shall be staged to produce a flat and ripple free surface.

D. All welding shall be performed by AWS qualified personnel.

E. Exterior walls shall be 18ga (minimum) G90 pre galvanized sheet steel interlocking panels formed by computer numerical controlled equipment to create a tightly interlocking panel design.  Interlocking panel ribs shall repeat at a maximum of 16". 

F. Following assembly (and coating) of all interlocking wall and roof panels each exterior seam shall be neatly caulked using a high modulus silicone base product. The use of copolymer tape and / or neoprene gasketing is unacceptable between any exterior seams of the PEC.

G. Roof material shall be 18ga (minimum) G90 pre galvanized sheet steel interlocking panels formed by computer numerical controlled equipment to create a tightly interlocking panel design with vertical standing ribs.

H. Interior walls shall be 18 ga (minimum) G90 pre-galvanized sheet steel firmly attached to interlocking ribs of exterior wall panels utilizing ASTM shear and pull out rated self tapping screws on 24" maximum centers.  Each interior wall panel shall be formed to receive adjacent panels at overlaps.

I. Ceiling panels shall be 18ga (minimum) G90 pre galvanized sheet steel interlocking panels formed by computer numerical controlled equipment to create a tightly interlocking panel design with vertical standing ribs.

J. Wall insulation shall be secured to exterior wall panels by glue pins, straps or other means prior to assembly of interior wall liner panels.  Ceiling insulation shall be laid between interlocking ceiling panels.  

K. Floor insulation shall be R7.2 Celotex or equal urethane board, secured tightly below the floor with welded metal straps (glue pins are not acceptable), or sprayed urethane foam.

L. Insulation levels: 

1. Ceiling 3” fiberglass batt (R11)

2. Walls 3” fiberglass batt (R11)

3. Floor- 1" urethane board or urethane spray (R7.2)

M. Equipment access doors- 1" urethane board (R7.2)

N. Personnel doors- (R2.4)

O. The entire roof perimeter shall be trimmed with a facia that aesthetically hides the standing rib roof edges, prevents high velocity rainwater run-off, and prevents built-up ice from sliding off the roof in large sheets.

P. At shipping splits (when required due to transportation restrictions), each open area shall be sealed with 2" thick wooden framing and a complete plywood cover for temporary protection during transportation and setting.  Seams in plywood shall be liberally caulked at the exterior.

Q. All permanent components shall consist of materials that do not freely support combustion.  Use of wood or any other materials that freely support combustion shall not be allowed as permanent components.

2.06 COATINGS – (HIGH PERFORMANCE /  LOW MAINTENANCE)

A. All exterior and interior surfaces shall be thoroughly cleaned prior to coating application per the coating manufacturer’s recommended practice.

B. Exterior surfaces- Walls, Roof & Facia Substrate:  G90 Galvanized Material

1. Primer - high solids epoxy primer,  1.5  Mils DFT

2. Finish -  high solids polyurethane enamel,  1.5 Mils DFT

3. Color - ANSI #61 Light Gray 

4. Touch-up paint - (1) quart

C. Interior-Substrate:  G90 Galvanized Material

1. Primer - high solids epoxy primer, 1.5 Mils DFT

2. Finish -  high solids polyurethane enamel,  1.5 Mils DFT

3. Color - white

4. Touch-up paint - (1) quart

D. Floor- (Top Area) 

1. Primer - high solids epoxy primer, 3.0 Mils DFT

2. Finish - high solids polyurethane enamel,  1.5  Mils DFT with non skid additive

3. Color - ANSI #61 Light Gray, anti-skid

4. Touch-up paint - (1) quart

E. Base & Floor Underside-

1. Primer - high solid epoxy mastic, 2.0 Mils DFT

2. Undercoat - high solid Coal Tar Epoxy, 4.0 Mils DFT

2.07 PERSONNEL AND EQUIPMENT ACCESS DOORS

A. #4080 Single leaf, double wall, honeycomb reinforced personnel door, pre-galvanized, #20ga, 1 3/4" thick- ( 1 ) required equipped as follows:

1. Panic hardware- thumblatch w/ keyed cylinder lock

2. Closer w/ stopping arm (Yale series #50)

3. Wind safety chain

4. Drip shield

5. Threshold- Aluminum

6. Factory frame

7. Caps in top

8. Weather stripping

9. Stainless steel hinges

10. R2.4 thermal resistance rating

11. Fire resistant insulation 

12. Removable transom to allow 108” overall clearance through doorway

B. #3070 Single leaf, double wall, honeycomb reinforced personnel door, pre-galvanized, #20ga, 1 3/4" thick- ( 1 ) required equipped as follows:

1. Panic hardware- thumblatch w/ keyed cylinder lock

2. Closer w/ stopping arm (Yale series #50)

3. Wind safety chain

4. Drip shield

5. Threshold- Aluminum

6. Factory frame

7. Caps in top

8. Weather stripping

9. Stainless steel hinges

10. R2.4 thermal resistance rating

11. Fire resistant insulation (1.5-hour minimum rating)

C. Equipment rear access doors 12ga G90 pre galvanized steel (#) required, equipped as follows: 

1. Posts (mullions) shall be easily removable (allowing total door and post removal without compromising the structural integrity of the PEC) providing full open access for potential equipment replacement or the addition of future equipment.

2. NEMA 3R rating

3. Stainless steel continuous piano type hinge

4. Stainless steel padlockable vault handle
 

5. (3) point latching system

6. Full gasketing & drip shield

7. "DANGER HIGH VOLTAGE KEEP OUT" sign

8. Hold open device

9. 1" urethane board (R7.2)

10. Metal inner skin over insulation welded to door

2.08 GENERAL ELECTRICAL DISTRIBUTION
A. All wiring devices and lights shall be UL listed and recognized devices. 

B. All circuits shall be functionally tested prior to completion.

C. Interior lights – Linear surface mount white LED strip [48”] [length as required], 100,000 hour lifespan, 80CRI, [3500K] [4000K], flat diffuse lens, with wire guard. Lithonia type CLX (or approved equal). Quantity and placement shall produce an average of 50 ft-cd at floor level with 20 ft-cd minimum at any single location.
D. Exit signage shall be LED, UL 924 listed, white with red letters and 90 min battery. Emergi-Lite type Survive-All SVX (or approved equal).

E. Emergency lights shall be surface mount, LED, 90 min battery, impact resistant, and white in color. Emergi-Lite type Survive-All EF39 Series (or approved equal) 
F. Exterior lights – Located above each man door and sized to produce a minimum of 5 ft-cd at 10’ from the door. Light shall be white LED full cutoff wall pack, wet location listed, 100,000 hour lifespan, [4000K, 70CRI] [5000K, 70CRI], with internal photocell.     

G. 3-way industrial grade light switch in control interior lighting. 20A, 125V gray in color. A light switch shall be installed at every man door.

H. Interior convenience receptacles shall be industrial grade, 20A, 125V, gray in color and installed in a surface mount metallic box. A minimum of (2) duplex receptacles shall be provided.
I. Exterior convenience receptacles shall be industrial grade, GFI, 20A, 125V, ivory in color and installed in a surface mount metallic box. A minimum of (2) shall be provided.

J. Wire type – 600V UL listed THWN copper. 

K. Power wiring #12 AWG minimum or as indicated on drawings.

L. HVAC Control wiring #18 AWG thermostat cable

M. AC distribution panel for building utility circuits shall be ABB Type RQ 120/208V, 3 phase, 4 wire, surface mount, 10,000V AIC with 225A main breaker. Panel shall contain a minimum of 42 poles with 20% spare capacity. 

N. ABB (or approved manufacturer) integral surge protective device rated 100kA per mode and 200kA per phase shall be provided on all AC distribution panels. Surge protective device shall include status light and operation counter. 

O. Exposed conduit 3/4" IMT minimum

P. Provide 24” x 2” x 1/4" copper ground bar pre-drilled with 1/4" holes in NEMA 2-hole lug pattern.

Q. Provide 3/0 bare copper ground conductor welded PFC structural frame and connected to ground bar with approved grounding hardware. 
2.09 INSTALLATION OF ELECTRICAL EQUIPMENT

A. Electrical equipment indicated on the drawings shall be installed in the PEC on the vendor’s premises.

B. All equipment installed inside the PEC shall meet manufacturer’s installation requirements.

2.010 ‘HVAC SYSTEM (optional)

A. Exterior design temperatures-

1. Summer
(Per ASHRAE 2.5% design temperature)

2. Winter

(Per ASHRAE 97.5% design temperature)

B. Interior design temperatures-

1. Summer
80 oF

2. Winter

50 oF

C. HVAC system shall maintain the maximum interior temperature above with consideration to ambient conditions and the specified internal equipment total heat loss calculated at 100% of the full load rating of each piece of electrical equipment installed in the PEC.  

D. HVAC unit(s) (AS REQUIRED to maintain interior design temperatures) - Industrial quality, vertical, self contained, wall mounted with aluminum fin, riffle tube copper coils and adjustable fresh air damper to 40%:

1. Cooling capacity (AS REQUIRED) BTU/H capacity

2. Heating capacity (AS REQUIRED) KW

3. Return air grill 

4. Supply air grill 

5. Thermostat- Automatic-Change-Over 

6. High Pressure Switch

7. Low Pressure Switch

8. Top flashing 

E. HVAC units shall be painted to match exterior color

2.011 ACCESSORIES

A. ACCESSORIES

B. Removable lift lugs required along base length at approximate 15’-0” centers (per shipping piece) 

C. Removable end wall – (QUANTITY IF SPECIFIED) across the entire width to allow for future expansion of equipment and aisle.  Main structural reinforcing post located in the removable wall may remain following expansion, however, shall be located not to interfere with the equipment line-up extension

D. Floor cutouts (QUANTITY IF SPECIFIED) under equipment for cable entry and exit from below floor with gasketed 12ga galvanized top cover plates attached to the floor by screws

E. Wall cutouts / bulkheads - (QUANTITY IF SPECIFIED) to allow bus duct and conduit entry into the PEC

2.012 TESTING AND INSPECTION:

A. Continuity checks of all installed wiring.
B. Operational check of all supplier furnished and installed electrical equipment.

C. Switchgear, switchboard, and MCC shipping sections’ bus shall be respliced, torqued and meggered.

D. A certified test report shall be provided.

PART 3 EXECUTION

3.01 EXAMINATION

A. The following procedures shall be performed by the Contractor.

1. Examine installation area to assure there is enough clearance to install switchboard.

2. Check concrete pads for uniformity and level surface.

3. Verify that equipment is ready to install.

4. Verify field measurements are as [[shown on Drawings] [instructed by manufacturer}].

5. Verify that required utilities are available, in proper location and ready for use.

6. Beginning of installation means installer accepts conditions.

3.02 LOCATION

3.03 INSTALLATION

Additional provisions and editing may be required for this part.
A. Installation shall be performed by the Contractor.

1. Install per manufacturer's instructions.

2. Install required safety labels.

3. Spreader bars, cables, shackles, and other lifting / rigging equipment shall be provided by Contractor, unless specifically noted otherwise. 

3.04 ADJUSTING

A. Adjust all [circuit breakers] [, ] [switches] [, ] [access doors] [, ] [operating handles] for free [mechanical] [ and / or ] [electrical] operation as described in manufacturer's instructions.

3.05 CLEANING

A. Clean interiors of [switchgear] [, ] [switchboards] [, ] [panels] [, ] [separate enclosures] to remove construction debris, dirt, shipping materials.

B. Repaint scratched or marred exterior surfaces to match original finish.
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