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G. RC: Room criteria.

H. Report Forms: Test data sheets for recording test data in logical order.

L System Effect: A phenomenon that can create undesired or unpredicted conditions that
cause reduced capacities in all or part of a system.

J. System Effect Factors: Allowances used to calculate a reduction of the performance
ratings of a fan when installed under conditions different from those presented when the
fan was performance tested.

K. TAB: Testing, adjusting, and balancing.

L. Terminal: A point where the controlled medium, such as fluid or energy, enters or
leaves the distribution system,

M. Test: A procedure fo determine quantitative performance of systems or equipment.

N.  Testing, Adjusting, and Balancing (TAB) Firm: The entity responsible for performing
and reporting TAB procedures,

1.4 SUBMITTALS
A. Qualification Data: Within 15 days from Contractor’s Notice to Proceed, submit 2
~ copies of evidence that TAB firm and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article,

B.  Certified TAB Reports: Submit four copies of reports prepared, as specified in this
Section, on approved forms certified by TAB firm.

C.  Warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. TAB Firm Qualifications: FEngage a TAB firm certified by AABC or NEBB.

B.  Certification of TAB Reports: Certify TAB field data reports. This certification
includes the following:

1. Review field data reports to validate accuracy of data and to prepare certified

TAB reports.
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2. Certify that TAB team complied with approved TAB plan and the procedures
specified and referenced in this Specification.

C. Instrumentation Type, Quantity, and Accuracy: As described in AABC's "National
- Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning
Systems or NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of

Environmental Systems," SectionIl, "Required Instrumentation for NEBB
Certification."

D.  Instrumentation Calibration: Calibrate instruments at least every six months or more
frequently if required by instrument manufacturer.

1. Keep an updated record of instrument calibration that indicates date of calibration
and the name of party performing instrument calibration.

E. ASHRAE Compliance: Applicable requirements in ASHRAE 62,1-2004, Section 7.2.2
- "Air Balancing."

F.  ASHRAE/IESNA  90.1-2004  Compliance: Applicable  requirements in
ASHRAE/IESNA 90.1-2004, Section 6.7.2.3 - "System Balancing.”

1.6 PROJECT CONDITIONS

A, Full Owner Occupancy: Owner will occupy the site and existing building during entire
TAB period. Cooperate with Owner during TAB operations to minimize conflicts with
Owner's operations.

1.7 COORDINATION

A. Notice: Provide seven days' advance notice for each test. Include scheduled test dates
and times.

B.  Perform TAB after leakage and pressure tests on air and water distribution systems have
been satisfactorily completed.

PART 2 - PRODUCTS (Not Applicable)
PART 3 - EXECUTION
31  EXAMINATION

A.  Examine approved submittal data of HVAC systems and equipment.
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B.  Examine HVAC system and equipment installations to verify that indicated balancing
devices, such as test ports, gage cocks, thermometer wells, flow-control devices,
balancing valves and fittings, and manual volume dampers, are properly installed, and
that their locations are accessible and appropriate for effective balancing and for
efficient system and equipment operation.

C.  Report deficiencies discovered before and during performance of TAB procedures.

Observe and record system reactions to changes in conditions. Record default set points
- if different from indicated values.

32 PREPARATION

A, Prepare a TAB plan that includes strategies and step-by-step procedures.

B.  Verify the following:
1.  Permanent electrical power wiring is complete.
2. Automatic temperature-control systems are operational.
3. Equipment and duct access doors are securely closed.

4. Balance, smoke, and fire dampers are open.

5. Ceilings are installed in critical areas where air-pattern adjustments are required
and access to balancing devices is provided.

6.  Windows and doors can be closed so indicated conditions for system operations
can be met.

33 GENERAL PROCEDURES FOR TESTING AND BALANCING

A, Perform testing and balancing procedures on each system according to the procedures
contained in AABC's "National Standards for Testing and Balancing Heating,
Ventilating, and Air Conditioning Systems" or NEBB's "Procedural Standards for
Testing, Adjusting, and Balancing of Environmental Systems", and this Section.

B.  Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the
minimum extent necessary to allow adequate performance of procedures. After testing
and balancing, close probe holes and patch insulation with new materials identical to

those removed. Restore vapor barrier and finish according to insulation Specifications
for this Project.

Bid Documents Testing, Adjusting and Balancing
November 2008 ) 230593-4

-164-



Intercounty Connector Contract No. 1C 2210-000-006/7/R.
West Operations Facility

C.

3.4

3.5

Mark equipment and balancing device settings with paint or other suitable, permanent
identification material, including damper-control positions, valve position indicators,
fan-speed-control levers, and similar controls and devices, to show final settings.

Take and report testing and balancing measurements in inch-pound (IP) units.

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and

recommended testing procedures. Crosscheck the summation of required outlet
volumes with required fan volumes,

Prepare schematic diagrams of systems' "as-built" duct layouts.

Determine the best locations in main and branch ducts for accurate duct airflow
measurements.

PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

Adjust fans to deliver fotal indicated airflows within the maximum allowable fan speed
listed by fan manufacturer.

1. Measure fan static pressures to determine actual static pressure as follows:

a.  Measure outlet static pressure as far downstream from the fan as practicable
and upstream from restrictions in ducts such as elbows and transitions.

b.  Measure static pressure directly at the fan outlet or through the flexible
connection.

c.  Measure inlet static pressure of single-inlet fans in the inlet duct as near the

fan as possible, upstream from flexible connection and downstream from
duct restrictions.

d.  Measure inlet static pressure of double-inlet fans through the wall of the
plenum that houses the fan.

2. Measure static pressure across each component that makes up an air-handling
unit, rooftop unit, and other air-handling and -treating equipment.

a.  Simulate dirty filter operation and record the point at which maintenance
personnel must change filters.
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3. Measure static pressures entering and leaving other devices such as sound traps,
heat recovery equipment, and air washers, under final balanced conditions.

4,  Compare design data with installed conditions to determine variations in design
static pressures versus actual static pressures. Compare actual system effect
factors with calculated system effect factors to identify where variations occur.
Recommend corrective action to align design and actual conditions.

5. Make required adjustments to pulley sizes, motor sizes, and electrical connections
to accommodate fan-speed changes.

6. Do not make fan-speed adjustments that result in motor overload. Consult
equipment manufacturers about fan-speed safety factors. Modulate dampers and
measure fan-motor amperage to ensure that no overload will occur, Measure

amperage in full cooling, full heating, cconomizer, and any other operating modes
to determine the maximum required brake horsepower.

B.  Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows within specified tolerances.

1. Measure static pressure at a point downstream from the balancing damper and
adjust volume dampers until the proper static pressure is achieved.

a.  Where sufficient space in submain and branch ducts is unavailable for Pitot-
tube traverse measurements, measure airflow at terminal outlets and inlets
and calculate the total airflow for that zone.

2. Remeasure each submain and branch duct after all have been adjusted. Continue

to adjust submain and branch ducts to indicated airflows within specified
tolerances.

C.  Measure terminal outlets and inlets without making adjustments.

1.  Measure terminal outlets using a direct-reading hood or outlet manufacturer's
written instructions and calculating factors.

D.  Adjust terminal outlets and inlets for each space to indicated airflows within specified
tolerances of indicated values. Make adjustments using volume dampers rather than
extractors and the dampers at air terminals.

1. Adjust cach outlet in same room or space to within specified tolerances of
mndicated quantities without generating noise levels above the limitations
prescribed by the Contract Documents.
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3.6

3.7

3.8

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

PROCEDURES FOR MOTORS

Motors, 1/2 HP and Larger: Test at final balanced conditions and record the following

data: :

1.  Manufacturer, model, and serial numbers.

2. Motor horsepower rating.

3.  Motor rpm.

4.  Efficiency rating.

5. Nameplate and measured voltage, each phase.

6.  Nameplate and measured amperage, each phase.

7. Starter thermal-protection-element rating.
PROCEDURES FOR TEMPERATURE MEASUREMENTS

During TAB, report the need for adjustment in temperature regulation within the
automatic temperature-control system.

Measure outside-air, wet- and dry-bulb temperatures, during all balancing procedures
for air systems.

TOLERANCES
Set HVAC system airflow and water flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Minus 5 to plus 10
percent.

2. Air Outlets and Inlets: Plus or minus 10 percent.
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3.9 FINAL REPORT

A.  General: Typewritten, or computer printout in letter-quality font, on standard bond

paper, in three-ring binder, tabulated and divided into sections by tested and balanced
systems.

B.  Include a certification sheet in front of binder signed and sealed by the certified testing
and balancing engineer.

I.

Include a list of instruments used for procedures, along with proof of calibration.

C.  General Report Data: In addition to form titles and entries, include the following data
in the final report, as applicable:

10.

1l

Bid Documents
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Title page.

Name and address of TAB firm.

Project name.

Project location.

Architect's name and address.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB firm who certifies the report.

Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents including the following:
a.  Indicated versus final performance.
b.  Notable characteristics of systems.

Testing, Adjusting and Balancing
230593-8

—-168-



Intercounty Connector Contract No, 1C 2210-000-006/7/R
West Operations Facility

12.

13.

14.

15.

c.  Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.
Data for terminal units, including manufacturer, type size, and fittings.

Notes fo explain why certain final data in the body of reports varies from
indicated values.

Test conditions for fans and pump performance forms including the following:
a. Settings for outside-, return-, and exhaust-air dampers.

b.  Conditions of filters.

c.  Cooling coil, wet- and dry-bulb conditions.

d.  Face and bypass damper settings at coils.

e.  Fan drive settings including settings and percentage of maximum pitch
diameter.

f. Inlet vane settings for variable-air-volume systems.
g.  Settings for supply-air, static-pressure controller.

h.  Other system operating conditions that affect performance.

D. System Diagrams: Include a marked up set of drawings indicating all device
nomenclature used in the TAB report, and locations of all traverses.

E. Air-Haodling Unit Test Reports: For air-handling units with coils, include the
following:

L.
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Unit Data: Include the following:

a. Unit identification.

b. Location.
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¢.  Make and type.
d.  Model number and unit size.
e.  Manufacturer's serial number,
f. Unit arrangement and class,
g.  Discharge arrangement.
h. Sheave make, size in inches, and bore.
i
i Number of belts, make, and size.
k. Number of ﬁlteré, type, and size.

2. Motor Data:
a.  Make and frame type and size,
b.  Horsepower and rpm.
c.  Volts, phase, and hertz.
d.  Full-load amperage and service factor.
c. Sheave make, size in inches, and bore.
f.

3. Test Data (Indicated and Actual Values):

Bid Documents
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Sheave dimensions, center-to-center, and amount of adjustments in inches.

Sheave dimensions, center-to-center, and amount of adjustments in inches.

Total airflow rate in cfm.

Total system static pressure in inches wg.

Fan rpm.
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d.  Discharge static pressure in inches wg.
e.  Filter static-pressure differential in inches wg.
f. Preheat coil static-pressure differential in inches wg.
g.  Cooling coil static-pressure differential in inches wg.
h.  Heating coil static-pressure differential in inches wg.
i, QOutside airflow in cfm.
j. Return airflow in cfm.
k.  Outside-air damper position.
1. Return-air damper position.
m. Vortex damper position,
F.  Fan Test Reports: For supply, return, and exhaust fans, include the following:
1. Fan Data:
a.  System identification.
b.  Location.
¢c.  Make and type.
d.  Model number and size.
e.  Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Sheave dimensions, center-to-center, and amount of adjustments in inches.
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2. Motor Data:
a.  Make and frame type and size.
b.  Horsepower and rpm.
C. Volts, phase, and hertz.
d.  Full-load amperage and service factor,

e. Sheave make, size in inches, and bore.

. IC 2210-000-006/7/R.

f. Sheave dimensions, center-to-center, and amount of adjustments in inches.

g.  Number of belts, make, and size.
3. Test Data (Indicated and Actual Values):
a.  Total airflow rate in cfm.
b.  Total system static pressure in inches wg.
¢. Fanrpm.
d.  Discharge static pressure in inches wg.

e.  Suction stafic pressure in inches wg.

G. Round, Flat-Oval, and Rectangular Duct Traverse Reports: Include a diagram with a

grid representing the duct cross-section and record the following:
1.  Report Data:

a.  System and air-handling unit number,

b.  Location and zone.

c.  Traverse air temperature in deg F.

d.  Duct static pressure in inches wg.
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e.  Duct size in inches.
f. Duct area in sq. ft..
g.  Indicated airflow rate in cfm.
h.  Indicated velocity in fpm.,
i. Actual airflow rate in cfm.
j. Actual average velocity in fpm.
k.  Barometric pressure in psig.
H.  Instrument Calibration Reports:
1.  Report Data:
a.  Instrument type and make.
b.  Serial number.
c.  Application.
d.  Dates of use.
e.  Dates of calibration.
3.10  ADDITIONAL TESTS

A.  Seasonal Periods: If initial TAB procedures were not performed during near-peak

summer and winter conditions, perform additional testing, inspecting, and adjusting
during near-peak summer and winter conditions.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
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PART 5 -PAYMENT
5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
Item 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Tsland—per lump sum

ltem 01 1.()10—04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary io
complete the work in every respect.

END OF SECTION 230593
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SECTION 230700 — HVAC INSULATION
PART i - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1. Insulation Materials:
a.  Flexible elastomeric.
b.  Mineral fiber.
2.  Insulating cements.
3. Adhesives.
4.  Lagging adhesives.
5. Tapes.
B. Related Sections:
1. Division 22 Section "Plumbing Insulation."

1.3 SUBMITTALS

A.  Product Data: For each type of product indicated. Include thermal conduciivity,
thickness, and jackets (both factory and field applied, if any). Provide schedule of types
and thicknesses for each required application.

B.  Material Test Reports: From a qualified testing agency acceptable to authorities having
jurisdiction indicating, interpreting, and certifying test results for compliance of
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1.4

1.5

1.6

insulation materials, sealers, attachments, cements, and jackets, with requirements
indicated. Include dates of tests and test methods employed.

QUALITY ASSURANCE

Installer Qualifications: Firms shall have at least 5 years successful installation

experience on projects with mechanical systems insulation identical to that required for
this project.

Manufacturer’s Qualifications: Firms shall have been regularly engaged in the
manufacture of mechanical insulation products, of types and sizes required, whose
products have been in satisfactory use in similar service for not less than 5 years.

Fire-Test-Response Characteristics: Insulation and related materials shall have fire-test-
response characteristics indicated, as determined by testing identical products per
ASTME 84, by a testing and inspecting agency acceptable to authorities having
jurisdiction. Factory label insulation and jacket materials and adhesive, mastic, tapes,

and cement material containers, with appropriate markings of applicable testing and
inspecting agency.

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less.

DELIVERY, STORAGE, AND HANDLING

Packaging: Insulation material containers shall be marked by manufacturer with

appropriate  ASTM standard designation, type and grade, and maximum use
temperature.

Protect all insulating materials against dirt, water, and chemical and mechanical
damage. Do not install damaged or wet insulation. Remove all damaged, wet, or
otherwise unsatisfactory insulation when directed by the Architect. Replace with new
materials at no additional cost to the Owner.

COORDINATION

Coordinate size and location of supports, hangers, and insulation shields specified in
Division 23 Section "Hangers and Supports.”

Coordinate clearance requirements with piping Installer for piping insulation
application, duct Installer for duct insulation application, and equipment Installer for
equipment insulation application. Before preparing piping and ductwork Shop
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PART 2

2.1

Drawings, establish and maintain clearance requirements for installation of insulation
and field-applied jackets and finishes and for space required for maintenance.

- PRODUCTS
INSULATION MATERIALS

Comply with requirements in Part 3 schedule articles for where insulating materials
shall be applied.

Products shall not contain asbestos, lead, mercuiy, or mercury compounds,

Products that come in contact with stainless steel shall have a leachable chloride content
of less than 50 ppm when tested according to ASTM C 871.

Insulation materials for use on austenitic stainless steel shall be qualified as acceptable
according to ASTM C 795.

Foam insulation materials shall not use CFC or HCFC blowing agents in the
manufacturing process.

MEC Type I: Flexible Elastomeric: Closed-cell, sponge- or expanded-rubber materials.
Comply with ASTM C 534, Type 1 for tubular materials and Type II for sheet materials.
The k factor shall not be more than 0.28 at 75°F mean temperature

1. Products: Subject to compliance with requirements, provide one of the following;
a. Aéroﬂex USA Inc.; Aefocel.
b.  Armacell LLC; AP Armaflex.
c.  RBX Corporation; Insul-Sheet 1800 and Insul-Tube 180.

MEC Type 1I: Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a
thermosetting resin. Comply with ASTM C 553, Type II and ASTM C 1290, Type III
with factory-applied FSK jacket. Factory-applied jacket requirements are specified in

"Factory-Applied Jackets" Article. The k factor shall not exceed 0.24 at 75°F mean
temperature and the density shall not be less than 1.5 pef.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a.  CertainTeed Corp.; Duct Wrap.
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2.2

23

b.  Johns Manville; Microlite.

c.  Knauf Insulation; Duct Wrap.

d.  Manson Insulation Inc.; Alley Wrap.

e.  Owens Corning; All-Service Duct Wrap.
INSULATING CEMENTS
Mineral-Fiber Insulating Cement: Comply with ASTM C 195.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a.  Insulco, Division of MFS, Inc.; Triple 1.
b.  P. K. Insulation Mfg. Co., Inc.; Super-Stik.

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement: Comply with
ASTM C 449/C 449M.

1. Products: Subject to compliance with requirements, available products that may
be incorporated info the Work inchude, but are not limited to, the following:

a. Insulco, Division of MFS, Inc.; SmoothKote.
b.  P.K. Insulation Mfg. Co., Inc.; PK No. 127, and Quik-Cote.

¢.  Rock Wool Manufacturing Company; Delta One Shot.

ADHESIVES

Materials shall be compatible with insulation materials, jackets, and substrates and for
bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.

Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a. Childers Products, Division of ITW; CP-82.
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b.  Foster Products Corporation, H. B. Fuller Company; 85-20.

c.  ITW TACC, Division of Illinois Tool Works; S-90/80.

=

Marathon Industries, Inc.; 225.
e. Mon-Eco Industries, Inc.; 22-25.

24 LAGGING ADHESIVES

A.  Descripiton: Comply with MIL-A-3316C Class I, Grade A and shall be compatible
with insulation materials, jackets, and substrates.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following;

a.  Childers Products, Division of ITW; CP-52.

b.  Foster Products Corporation, H. B. Fuller Company; 8§1-42.
c. Marathon Industries, Inc.; 130.

d.  Mon-Eco Industries, Inc.; 11-30.

e.  Vimasco Corporation; 136.

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere
fire-resistant lagging cloths over duct, equipment, and pipe insulation.

3. Service Temperature Range: Minus 50 to plus 180 deg F.
4. Color: White.

2.5 TAPES

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic
adhesive, complying with ASTM C 1136.

1. Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

a.  Avery Dennison Corporation, Specialty Tapes Division; Fasson 0835,
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b.  Compac Corp.; 104 and 105.
c.  Ideal Tape Co., Inc., an American Biltrite Company; 428 AWF ASJ.

d.  Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

Width: 3 inches.

Thickness: 11.5 mils.

Adhesion: 90 ounces force/inch in width.
Elongation: 2 percent.

Tensile Strength: 40 lbf/inch in width.

ASJ Tape Disks and Squares: Precut disks or squares of AST tape.

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic
adhesive; complying with ASTM C 1136,

L.

6.
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Products: Subject to compliance with requirements, available products that may
be incorporated into the Work include, but are not limited to, the following:

B

Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.

b.  Compac Corp.; 110 and 111,

e

Ideal Tape Co., Inc., an American Biltrite Company; 491 AWEF FSK.
d.  Venture Tape; 1525 CW, 1528 CW, and 1528 CW/SQ.

Width: 3 inches.

Thickness: 6.5 mils.

Adhesion: 90 ounces force/inch in width.

Elongation: 2 percent.

Tensile Strength: 40 1bf/inch in width.

HVAC Insulation
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7. FSK Tape Disks and Squares: Precut disks or squares of FSK tape.

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine substrates and conditions for compliance with requirements for installation

and other conditions affecting performance of insulation application.
1. Verify that systems and equipment to be insulated have been tested and are free of
defects.
2. Verify that surfaces to be insulated are clean and dry.
3. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 PREPARATION

A.  Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials
that will adversely affect insulation application.

B.  Mix insulating cements with clean potable water; if insulafing cements are to be in
contact with stainless-stee] surfaces, use demineralized water.

3.3 GENERAL INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even
surfaces; free of voids throughout the length of equipment, ducts and fittings, and
piping including fittings, valves, and specialties.

-B.  Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses
required for each item of equipment, duct system, and pipe system as specified in
insulation system schedules.

C. Install accessories compatible with insulation materials and suitable for the service.
Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in
either wet or dry state.

D. Install insulation with longitudinal seams at fop and bottom of horizontal runs.

E. Install multiple layers of insulation with longitudinal and end seams staggered.
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F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and
specialties.

G.  Keep insulation materials dry during application and finishing.

H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints
with adhesive recommended by insulation material manufacturer.

I Install insulation with least number of joints practical.

1. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at
hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments,

2. For insulation application where vapor barriers are indicated, extend insulation on
anchor legs from point of attachment to supported item to point of attachment to

structure. Taper and seal ends at attachment to structure with vapor-barrier
mastic.

3. . Install insert materials and install insulation to tightly join the insert. Seal

insulation to insulation inserts with adhesive or sealing compound recommended
by insulation material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation. Install
shields over jacket, arranged to protect jacket from tear or puncture by hanger,
support, and shield.

K.  Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate
and wet and dry film thicknesses.

L. Install insulation with factory-applied jackets as follows:

1.  Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as
insulation jacket. Secure strips with adhesive and outward clinching staples along
both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with
longitudinal seams at bottom of pipe. Clean and dry surface to receive self-
sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.

a.  For below ambient services, apply vapor-barrier mastic over staples.
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4. Cover joinis and seams with tape as recommended by insulation material
manufacturer to maintain vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and
joints and at ends adjacent to duct and pipe flanges and fittings.

M.  Cut insulation in a manner to avoid compressing insulation more than 75 percent of its
nominal thickness.

N.  Finish installation with systems at operating conditions. Repair joint separations and
cracking due to thermal movement.

O. Repair damaged insulation facings by applying same facing material over damaged
areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal
patches similar to butt joints,

P, For above ambient services, do not install insulation to the following:

1. = Testing agency labels and stamps.

2. Nameplates and data plates.

3.4 PENETRATIONS

A.  Insulation Installation af Roof Penetrations: Install insulation continuously through roof
penetrations.

1.  Seal penetrations with flashing sealant.

2. For applications requiring only indoor insulation, terminate insulation above roof
surface and seal with joint sealant. For applications requiring indoor and outdoor
insulation, install insulation for outdoor applications tightly joined to indoor
insulation ends. Seal joint with joint sealant.

3. Extend jacket of outdoor insulation outside roof flashing at least 2 inches below
top of roof flashing.

4. Seal jacket to roof flashing with flashing sealant.

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire
Rated): Install insulation continuously through walls and partitions.
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C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation
continuously through penetrations of fire-rated walls and partitions. Terminate
insulation at fire damper sleeves for fire-rated wall and partition penetrations,

Externally insulate damper sleeves to match adjacent insulation and overlap duct
insulation at least 2 inches.

1. Comply with requirements in Division 7 Section "Through-Penetration Firestop
Systems" for firestopping and fire-resistive joint sealers.

3.5 MINERAL-FIBER INSULATION INSTALLATION
A.  Blanket Insulation Installation on Duct: Secure with adhesive and insulation pins.

1. Apply adhesives according to manufacturer's recommended coverage rates per
unit area, for 50 percent coverage of duct surfaces.

2. Apply adhesive to bottom and sides of ducts and to all surfaces of fittings and
transitions.

3. Install either capacitor-discharge-weld pins and speed washers or cupped-head,

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts as follows:

a.  On duct sides with dimensions 18 inches and smaller, place pins along

longitudinal centerline of duct. Space 3 inches maximum from insulation
end joints, and 16 inches o.c.

b.  On duct sides with dimensions larger than 18 inches, place pins 16 inches
o.c. each way, and 3 inches maximum from insulation joints. Install
additional pins to hold insulation tightly against surface at cross bracing.

c.  Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.
e.  Impale insulation over pins and attach speed washers.

f. Cut excess portion of pins extending beyond speed washers or bend parallel
with insulation surface. Cover exposed pins and washers with tape
matching insulation facing.
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4,

Overlap unfaced blankets a minimum of 2 inches on longitudinal seams and end
joints. At end joints, secure with steel bands spaced a maximum of 18 inches o.c.

Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Install insulation on round and flat-oval duct elbows
with individually mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.¢.

B.  Board Insulation Installation on Ducts: Secure with adhesive and insulation pins.

Bid Documents
November 2008

Apply adhesives according to manufacturer's recommended coverage rates per
unit area, for 50 percent coverage of duct and plenum surfaces.

Apply adhesive to entire circumference of ducts and to all surfaces of fittings and
transitions.

Install either capacitor-discharge-weld pins and speed washers or cupped-head,

capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides
of vertical ducts as follows:

a.  On duct sides with dimensions 18 inches and smaller, place pins along
longitudinal centerline of duct. Space 3 inches maximum from insulation
end joints, and 16 inches o.c.

b.  On duct sides with dimensions larger than 18 inches, space pins 16 inches
o.c. each way, and 3 inches maximum from insulation joints. Install
additional pins to hold insulation tightly against surface at cross bracing.

¢.  Pins may be omitted from top surface of horizontal, rectangular ducts and
plenums.

d. Do not overcompress insulation during installation.

e.  Cut excess portion of pins extending beyond speed washers or bend parallel
with insulation surface. Cover exposed pins and washers with tape
matching insulation facing.

Install insulation on rectangular duct elbows and transitions with a full insulation
section for each surface. Groove and score insulation to fit as closely as possible

HVAC Insulation
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to outside and inside radius of elbows. Install insulation on round and fat-oval
duct elbows with individually mitered gores cut to fit the elbow.

Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation
surface with 6-inch- wide strips of same material used to insulate duct. Secure on
alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.

INSULATION SCHEDULE:

A, Insulation shall be applied according to the following Table:

MEC
INSULATION | INSULATION
SERVICE TYPE THICKNESS
Air Conditioning Condensate:

2” and smaller I 1”
Refrigerant Suction (gas) | 1”
Refrigerant Liquid None N/A
Ductwork (Note 1)

Supply and outdoor air (concealed) 1I 27

" Supply and outdoor air (exposed in Mech Rms) II 27

Supply (exposed in air conditioned spaces) 11 1

Exhaust None None

Return il 27

Note 1: Insulation may be reduced in thickness on lined ductwork by the thickness of the lining,

PART 4 - MEASUREMENT

4.1

METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
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PART 5 —PAYMENT

Coniract No. 1C 2210-000-006/7/R

5.1 BASIS OF PAYMENT

A, No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01

ftem 011010-02

Item 011010-03

Item 011010-04

Item 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Tsland—per lump sum

Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 230700

Bid Documents
November 2008

HVAC Insulation

-187-

230700-13



THIS PAGE INTENTIONALLY LEFT BLANK

—-188-



Intercounty Connector Contract No, 1C 2210-000-006/7/R
West Operations Facility

SECTION 233113 - METAL DUCTS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

12 SUMMARY

A.  Section Includes:
1. Single-wall rectangular ducts and fittings.
2. Sheet metal materials,
3. Duct liner.
4.  Sealants and gaskets.
5. Hangers and supports.

B. Related Sections:
[.  Division 23 Section “Hangers and Supports for HVAC Piping and Equipment”.

2. Division 23 Section "Duct Accessories" for dampers, sound-control devices, duct-
mounting access doors and panels, turning vanes, and flexible ducts.

3. Division 23 Section "Testing, Adjusting, and Balancing" for testing, adjusting,
and balancing requirements for metal ducts.

1.3 SUBMITTALS
A.  Product Data: For each type of duct system and duct size:
1.  Materials, reinforcement, and joint types.

2. Liners and adhesives.

Bid Documents Metal Ducts
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3.  Sealanis and gaskets.
4. Hangers and supports.
B.  Welding certificates.
C.  Field quality-control reports.
1.4 DUCT SYSTEM PERFORMANCE REQUIREMENTS

A.  The duct system design, as indicated, has been used to select and size air moving and
distribution equipment and other components of the air systems, and to achieve certain
sound levels in occupied spaces. Changes or alterations to the layout or configuration
of the duct systems must be specifically- approved by the Architect. Accompany
requests for layout modifications with sufficient data as required or requested to
demonstrate that the proposed layout will provide the original or better results.

B.  Deviations such as changing direction or dividing ductwork must maintain duct cross

sectional area. Transformation tapers of 15 degrees shall be utilized unless otherwise
approved.

1.5 DELIVERY, STORAGE AND HANDLING

A.  Ductwork and accessories shall be stored in a clean, dry place. Ductwork located on-site

shall have open ends covered at all times to avoid the incursion of construction dirt, dust
and debris.

B.  Ductwork that has not been properly stored or covered, in the sole judgement of the
Architect, shall have interior surfaces tested and, if necessary, cleaned by the Contractor

at no additional cost to the Owner. Testing methods are specified in Part 3 of this
Section.

1.6 QUALITY ASSURANCE

A.  Welding Qualifications: Qualify procedures and personnel according to the following:
1.  AWSDIL.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.

2. AWSD1.2/D1.2M, "Structural Welding Code - Aluminum,"” for aluminum
supports.

Bid Documents Metal Ducts
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3. AWS D9.1M/D9.1, "Sheet Metal Welding Code," for duct joint and seam
welding,

PART 2 - PRODUCTS

2.1 RECTANGULAR DUCTS AND FITTINGS

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible", latest edition, hereinafter called the “Duct
Manual”, based on indicated static-pressure class unless otherwise indicated.

B.  Except as otherwise indicated, fabricate rectangular ducts with galvanized sheet steel, in
accordance with Duct Manual Tables 1-3 through 1-13, including their associated
details. Conform to the requirements in the referenced standard for metal thickness,
reinforcing types and intervals, tie rod applications, and joint types and intervals.

C. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction:
Fabricate according to Chapter 2, "Fittings and Other Construction," of the Duct
Manual, for indicated static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and the following;

1. Rectangular elbows shall be Figure 2-2 Type RE-2 with turning vanes. Vanes
shall be only double radius type Figures 2-3 and 2-4.

2. Radius elbows shall be Figure 2-2 Type RE-1 only.
3. Branch connections shall be 45° entry type only.

4. Transitions and offsets shall follow Figure 2-7 and shall slope a maximum of 15
degrees, uniess otherwise indicated on drawings.

2.2 SHEET METAL MATERIALS

A.  General Material Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct
construction methods unless otherwise indicated. Sheet metal materials shall be free of
pitting, seam marks, roller marks, stains, discolorations, and other imperfections.

B.  Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
1. Galvanized Coating Designation: G90.

Bid Documents Metal Ducts
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2.4

Bid Documents
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Finishes for Surfaces Exposed to View: Mill phosphatized.

DUCT LINER

Fibrous-Glass Duct Liner: Comply with ASTM C 1071, NFPA 90A, or NFPA 90B;
and with NAIMA AH124, "Fibrous Glass Duct Liner Standard."

Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

a.  CertainTeed Corporation; Insulation Group.
b.  Johns Manville.

c. Knauf Insulation,

d.  Owens Corning.

e.  Maximum Thermal Conductivity:

1)  Typel, Flexible: 027 Btu x in/h x sq. ft. at 75 deg F mean
temperature.

Antimicrobial Erosion-Resistant Coating: Apply to the surface of the liner that
will form the interior surface of the duct to act as a moisture repellent and
erosion-resistant coating. Antimicrobial compound shall be tested for efficacy by
an NRTL and registered by the EPA for use in HVAC systems.

Liner Adhesive: Comply with NFPA 90A or NFPA 90B and with ASTM C 916.

SEALANT AND GASKETS

General Sealant and Gasket Requirements: Surface-burning characteristics for sealants
and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-
developed index of 50 when tested according to UL 723; certified by an NRTL.

Two-Part Tape Sealing System:

Tape: Woven cotton fiber impregnated with mineral gypsum and modified
acrylic/silicone activator to react exothermically with tape to form hard, durable,
airtight seal.

Metal Ducts
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2.

Tape Width: 4 inches.

Sealant: Modified styrene acrylic.

Water resistant,

Mold and mildew resistant.

Maximum Static-Pressure Class: 10-inch wg, positive and negative.
Service: Indoor and outdoor.

Service Temperature: Minus 40 to plus 200 deg F.

Substrate: Compatible with galvanized sheet steel (both PVC coated and bare),
stainiess steel, or aluminum.

C.  Water-Based Joint and Seam Sealant:

1.

Application Method: Brush on.

Solids Content: Minimum 65 percent.

Shore A Hardness: Minimum 20.

Water resistant.

Mold and mildew resistant.

VOC: Maximum 75 g/L (less water).

Maximum Static-Pressure Class: 10-inch wg, positive and negative,
Service:' Indoor or outdoor.

Substrate: Compatible with gaivanized sheet steel (both PVC coated and bare),
stainless steel, or aluminum sheets,

D.  Flanged Joint Sealant: Comply with ASTM C 920,

1.

Bid Documents
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General: Single-component, acid-curing, silicone, elastomeric.
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2.5

2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.

Flange Gaskets: DButyl rubber, neoprene, or EPDM polymer with polyisobutylene
plasticizer.

HANGERS AND SUPPORTS

Support all ducts in accordance with Duct Manual, Chapier 4 and as hereinbefore
specified and as indicated on the drawings.

Hanger Rods for Noncorrosive Environments: Cadmium-plaied steel rods and nuts.

Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or
galvanized rods with threads painted with zinc-chromate primer after installation.

Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct."

Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws;
compatible with duct materials,

Trapeze and Riser Supports:
1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.

3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc
chromate.

Bid Documents Metal Ducts
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PART 3 - EXECUTION

3.1 DUCT INSTALLATION

A. Drawing plans, schematics, and diagrams indicate intended location and arrangement of
duct system. Indicated duct locations, configurations, and arrangements were used to
size ducts and calculate friction loss for air-handling equipment sizing and for other
design considerations. Install duct systems as indicated unless deviations to layout are
approved in accordance with Part 1 of this Section.

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible", latest edition, unless otherwise indicated.

C. Install round ducts in maximum practical lengths.

D. Install ducts with fewest possible joints.

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and
for branch connections.

F.  Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

G. Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

H. Install ducts with a minimum clearance of 1 inch, plus allowance for insulation
thickness.

L Route ducts to avoid passing through iransformer vaulis and electrical equipment rooms
and enclosures.

J. Where ducts pass through non-fire-rated interior partitions and exterior walls and are
exposed to view, cover the opening between the partition and duct or duct insulation
with shect metal flanges of same metal thickness as the duct. Overlap openings on four
sides by at least 1-1/2 inches.

32 HANGER AND SUPPORT INSTALLATION

A.  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 4, "Hangers and Supports.”
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B.  Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible," Table 4-1, "Rectangular Duct Hangers Minimum Size," and
Table 4-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing;
install hangers and supports within 24 inches of each elbow and within 48 inches of
each branch intersection.

C.  Hangers Exposed to View: Threaded rod and angle or channel supports.

D.  Support vertical ducts with steel angles or channel secured to the sides of the duct with
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum
intervals of 16 feet.

E.  Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials
where used.

33 CONNECTIONS

A. Make connections to equipment with flexible connectors complying with Division 15
Section "Duct Accessories.”

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
for branch, outlet and inlet, and terminal unit connections.

3.4 PAINTING

A.  Paint interior of metal ducts that are visible through registers and grilles and that do not
have duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-
steel primer. Paint materials and application requirements are specified in Division 9
painting Sections.

3.5 FIELD QUALITY CONTROL

A.  Perform tests and inspections.

B.  Duct system will be considered defective if it does not pass tests and inspections.

C.  Prepare and submit test and inspection reports.
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3.6 START UP

A. Air Balance: Comply with requirements in Division 15 Section "Testing, Adjusting,
and Balancing."

PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section,
PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
Item 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 233113
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SECTION 233300 — AIR DUCT ACCESSORIES
PART 1 .- GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1. Backdraft and barometric relief dampers.
2. Manual volume dampers.
3.  Flange connectors.
4. Duct-mounted access doors.
5.  Flexible connectors.
6.  Flexible ducts.
7.  Fire Damperts.
13 SUBMITTALS
A.  Product Data: For each type of product indicated.

1.  For duct mounted sound attenuators, include pressure drop and dynamic insertion
loss data for indicated airflow at each, and unit dimensions. Include breakout
noise calculations for high transmission loss casings.

B.  Source quality-control reports.

C. Operation and Maintenance Data: For air duct accessories to include in operation and
maintenance manuals.

Bid Documents Air Duct Accessories
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1.4 QUALITY ASSURANCE

A.  Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems,"

and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning
Systems."

B.  Comply with AMCA 500-D testing for damper rating.
PART 2 - PRODUCTS

2.1 BACKDRAFT DAMPERS

A.  Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Air Balance Inc.; a division of Mestek, Inc.
2. American Warming and Ventilating; a division of Mestek, Inc.
3. Cesco Products; a division of Mestek, Inc.
4.  Duro Dyne Inc.

5. Greenheck Fan Corporation.

6.  Lloyd Industries, Inc.

7. Nailor Industries Inc.

8. NCA Manufacturing, Inc.

9.  Pottorff; a division of PCI Industries, Inc.
10. Ruskin Company.

11.  SEMCO Incorporated.

12.  Vent Products Company, Inc.

B.  Description: Gravity balanced.
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C.  Maximum Air Velocity: 2000 fpm.
D. Maximum System Pressure: 1-inch wg.

E.  Frame: 0.052-inch- thick, galvanized sheet steel, with welded corners and mounting
flange.

F. Blades: Multiple single-piece blades, maximum 6-inch width, 0.050-inch- thick
aluminum sheet with sealed edges.

G. Blade Action: Parallel,
H.  Blade Seals: Neoprene, mechanically locked.
L. Blade Axles:
I.  Material: Galvanized steel.
2. Diameter: 0.20 inch.
J. Tie Bars and Brackets: Galvanized steel.
K. Return Spring: Adjustable tension.
L. Bearings: Steel ball or synthetic pivot bushings.

M. Accessories:

1.  Yor backdraft dampers, adjustment device to permit setting for varying
differential static pressure.

2. Counterweights and spring-assist kits for vertical airflow installations,
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22 MANUAL VOLUME DAMPERS

A.  Standard, Steel, Manual Volume Dampers:

Bid Documents
November 2008

Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Air Balance Inc.; a division of Mestek, Inc.

b.  American Warming and Ventilating; a division of Mestek, Inc.
c. Flexmaster U.S.A., Inc.

d.  McGill AirtFlow LLC.

e. METALAIRE, Inc.

f. Nailor Industries Inc.

g.  Ruskin Company.

h.  Vent Products Company, Inc.

Standard leakage rating.

Suitable for horizontal or vertical applications.

Frames:

a.  Hat-shaped, galvanized-steel channels, 0.064-inch minimum thickness,
b.  Mitered and welded corners.

c.  Flanges for attaching to walls and flangeless frames for installing in ducts.

Blades:
a  Multiple or single blade.

b.  Opposed-blade design.

Air Duct Accessories
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c.  Stiffen damper blades for stability.
d. Galvanized-steel, 0.064 inch thick,
6.  Blade Axles: Galvanized steel.
7. DBearings:
a.  Oil-impregnated bronze.

b.  Dampers in ducts with pressure classes of 3-inch wg or less shall have axles
full length of damper blades and bearings at both ends of operating shaft.

8. Tie Bars and Brackets: Galvanized steel.

CONTROL DAMPERS

Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Nailor Industries Inc.
2. Ruskin Company.
3.  Vent Products Company, Inc.

Low-leakage rating, and bearing AMCA's Certified Ratings Seal for both air
performance and air leakage.

Frames:

1. Angle shaped.

2. (ralvanized steel channels, 0.064 inch thick.
3.  Mitered and welded corners.

Blades:

1. Multiple blade with maximum blade width of 8 inches.

Bid Documents Adr Duct Accessories
November 2008 233300-5

—-203-



Intercounty Connector Centract No. IC 2210-000-006/7/R
West Operations Facility

2.4

2. Parallel blade design.

3. Galvanized steel.

4. 0.064 inch thick.

5. Blade Edging: Closed-cell neoprene edging.

6.  Blade Edging: Inflatable seal blade edging, or replaceable rubber seals.

Blade Axles: 1/2-inch- diameter; galvanized steel blade-linkage hardware of zinc-
plated steel and brass; ends sealed against blade bearings.

1. Operating Temperature Range: From minus 40 to plus 200 deg F.
Bearings:
1.  Oil-impregnated bronze.

2. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full
length of damper blades and bearings at both ends of operating shaft.

3. Thrust bearings at each end of every blade.

DUCT-MOUNTED ACCESS DOORS

Manufacturers:  Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Ductmate Industries, Inc.

2. Flexmaster U.S.A., Inc.

3.  Greenheck Fan Corporation,
4. McGill AirFlow LLC.

5. Nailor Industries Inc.

6. Ventfabrics, Inc.
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7. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

B.  Duct-Mounted Access Doors: Fabricaie access panels according to SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible"; Figures 2-10, "Duct Access
Doors and Panels," and 2-11, "Access Panels - Round Duct."
1.  Door:
a.  Double wall, rectangular.
b.  Galvanized sheet metal with insulation fill and thickness as indicated for
duct pressure class.
c.  Vision panel.
d.  Hinges and Latches: 1-by-1-inch butt or piano hinge and cam latches.
e.  Fabricate doors airtight and suitable for duct pressure class.
2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
3. Number of Hinges and Locks:
a.  Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
b.  Access Doors up to 18 Inches Square: Two hinges and two sash locks.
25 FLEXIBLE CONNECTORS
A.  Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
1. Ductmate Industries, Inc.
2. Duro Dyne Inc.
3. Ventfabrics, Inc.
4, Ward Industries, Inc.; a division of Hart & Cooley, Inc.
Bid Documents Air Duct Accessories
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B.

C.

2.6

Materials: Flame-retardant or noncombustible fabrics.
Coatings and Adhesives: Comply with UL 181, Class 1.

Metal-Edged Connectors: Factory fabricated with a fabric strip 5-3/4 inches wide
attached to 2 strips of 2-3/4-inch- wide, 0.028-inch- thick, galvanized sheet steel or
0.032-inch- thick aluminum sheets. Provide metal compatible with connected ducts.

Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
1. Minimum Weight: 26 oz./sq. yd..

2. Tensile Strength: 480 Ibf/inch in the warp and 360 Ibf/inch in the filling,

3. Service Temperature: Minus 40 to plus 200 deg F.

FLEXIBLE DUCTS

Manufacturers: Subject to compliance with requirements, available manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Flexmaster U1.S.A ., Inc.
2. McGill AirFlow LLC.
3. Ward Indusiries, Inc.; a division of Hart & Cooley, Inc.

Insulated, Flexible Duct: UL 181, Class 1, 2-ply vinyl film supported by helically
wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.

1. Pressure Rating: 10-inch wg positive and 1.0-inch wg negative.
2. Maximum Air Velocity: 4000 fpm.

3.  Temperature Range: Minus 10 to plus 160 deg F.

Flexible Duct Connectors:

1. Clamps: Nylon strap in sizes 3 through 18 inches, to suit duct size.

Bid Documents Air Duct Accessories
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2. Non-Clamp Connectors: Adhesive plus sheet metal screws.

2.7 FIRE DAMPERS

A.  Fire Dampers:

1. Fire dampers shall be Ruskin, Air Balance, Prefco, or approved equal, U.L.
labeled dampers equal to Ruskin Type 1BD. Dampers shall match the wall, floor
or ceiling rating, in which they are installed, except no damper shall have less
than 1-1.2 hour rating. Dampers shall be all welded construction and shall be
fitted with integral galvanized sleeves. Dampers shall be style “B” (damper

curtain blade package out of air-stream) for low pressure rectangular ducts, and
dampers behind grilles shall be style “A”.

2. Damper assembly shall include damper and damper enclosure wall sleeve
complete with duct attachment flanges, in accordance with all code requirements,
and authorities having jurisdiction. Provide an access door (minimum 127 x 16”
or as indicated on the drawings) at cach damper located so as to permit easy
maintenance of damper and fusible link. All dampers shall be installed in
accordance with NFPA requirements.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible" for metal ducts and in NATMA AH116,
"Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.

B. Install duct accessories of materials suited to duct materials; use galvanized-steel
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in
stainless-steel ducts, and aluminum accessories in aluminum ducts.

C.  Install backdraft dampers at inlet of exhaust fans or exhaust ducts as close as possible to
exhaust fan unless otherwise indicated.

D.  Install volume dampers at points on supply, return, and exhaust systems where branches
extend from larger ducts. Where dampers are installed in ducts having duct liner, install

dampers with hat channels of same depth as liner, and terminate liner with nosing at hat
channel.

1.  Install steel volume dampers in steel ducts.

Bid Documenis Air Duct Accessories
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2. Install aluminum volume dampers in aluminum ducts.

E.  Set dampers to fully open position before testing, adjusting, and balancing.
F.  Install test holes at fan inlets and outlets and elsewhere as indicated.
G.  Install duct access doors on sides of ducts to allow for inspecting, adjusting, and
maintaining accessories and equipment, where indicated on the plans.
H. Install access doors with swing against duct static pressure,
1 Access Door Sizes, see plans for locations:
1. One-Hand or Inspection Access: 8 by 5 inches.
2. Two-Hand Access: 12 by 6 inches.
3.  Head and Hand Access: 18 by 10 inches.
J. Label access doors according to Division 23 Section "Identification for HVAC Piping
and Equipment" to indicate the purpose of access door.
K. Install flexible connectors to connect ducts to equipment,
L. Connect diffusers or light troffer boots to ducts directly or with maximum 72 inch
lengths of flexible duct clamped or strapped in place.
M. Connect flexible ducts to metal ducts with draw bands or adhesive plus sheet metal
SCTEWS.
N.  Install duct test holes where required for testing and balancing purposes.
3.2 FIELD QUALITY CONTROL
A.  Tests and Inspections:
1.  Operaie dampers to verify full range of movement.
2. Inspect locations of access doors and verify that purpose of access door can be
performed.
Bid Documents Air Duct Accessories
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3. Inspect turning vanes for proper and secure installation.
PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT
A.  No separate measurement will be made for work under this section.
PART 5 -PAYMENT
5.1 BASIS OF PAYMENT

A, No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations_ Building-per lump sum
Item 011010-02 Western Facility Police Building—-per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 233300
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SECTION 233416 - FANS

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

Bid Documents

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division ! Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. In-line fans,

2. Propeller fans.

PERFORMANCE REQUIREMENTS

Operating Limits: Classify according to AMCA 99.

SUBMITTALS

Product Data: Include rated capacities, furnished specialties, and accessories for each
type of product indicated and include the following:

1. Certified fan performance curves with system operating conditions indicated.

2. Certified fan sound-power ratings.

3. Motor ratin_gs and electrical characteristics, plus motor and electrical _accessories.
4. Material thickness and finishes, including color charts.

5. Dampers, including housings, linkages, and operators.

Operation and Maintenance Data: For power ventilators to include in emergency,
operation, and maintenance manuals.

Fans

November 2008 2334 16-1

-211-



Intercounty Connector Contract No. 1C 2210-000-006/7/R

West Operations Facility
1.5 QUALITY ASSURANCE
A,  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.

B. AMCA Compliance: Products shall comply with performance requirements and shall
be licensed to use the AMCA-Certified Ratings Seal.
C. NEMA Compliance: Motors and electrical accessories shall comply with NEMA
standards.
1.6 DELIVERY, STORAGE, AND HANDLING
A.  Deliver fans as factory-assembled wnit, to the extent allowable by shipping limitations,
with proteciive crating and covering.
B.  Lift and support units with manufacturer's designated lifting or supporting points.
1.7 COORDINATION
A. Coordinate size and location of structural-steel support members.
B. Coordinate size and location of concrete bases. Cast anchor-bolt inserts inio bases.
Concrete, reinforcement, and formwork requirements are specified in Division 3.
C. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These
items are specified in Division 7 Section "Roof Accessories."
1.8 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing
contents.
1.  Belts: One set for each belt-driven unit.
Bid Documents Fans
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PART 2 - PRODUCTS
2.1 IN-LINE CENTRIFUGAL FANS

A.  Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

1. Bayley Fans; a division of Lau Industries, Inc.
2. Greenheck.

3.  Loren Cook Company.

4. PennBarry Ventilation.

5. Quietaire Corporation,

B.  Description: In-line centrifugal fans consisting of housing, wheel, outlet guide vanes,

fan shaft, bearings, motor and disconnect switch, drive assembly, mounting brackets,
and accessories,

C. Housing: Split, spun aluminum with aluminum straightening vanes, inlet and outlet
flanges, and support bracket adaptable to floor, side wall, or ceiling mounting,

D.  Direct-Driven Units: Motor mounted in airstream, factory wired to disconnect switch
located on outside of fan housing,

E.  Belt-Driven Units: Motor mounted on adjustable base, with adjustable sheaves,
enclosure around belts within fan housing, and lubricating tubes from fan bearings
extended to outside of fan housing.

F.  Fan Wheels: Aluminum, airfoil blades welded to aluminum hub.

Q.  Accessories:

1. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less
than 50 percent.

2. Companion Flanges: For inlet and outlet duct connections.

H.  Capacities and Characteristics: as scheduled on the drawings.

Bid Documents Fans
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2.2

Al

Bid Documents

PROPELLER FANS

Basis-of-Design Product: Subject to compliance with requirements, provide the product
indicated on Drawings or a comparable product by one of the following:

1. Acme Engineering & Mfg, Corp.

2. Aecrovent; a Twin City Fan Company.

3. Bayley Fans; a division of Lau Industries, Inc.

4. Dayton Electric Manufacturing Co.; a division of W. W. Grainger, Inc.
5. Hartzell Fan, Inc.

6.  Loren Cook Company.

7. New York Blower Company (The).

8.  PennBarry Ventilation.

Description: Direct-driven propeller fans consisting of fan blades, hub, housing, orifice
ring, motor, drive assembly, and accessories.

Housing: Galvanized-steel sheet with flanged edges and integral orifice ring with
baked-enamel finish coat applied after assembly.

Steel Fan Wheels: Formed-steel blades riveted to heavy-gage steel spider bolted to
cast-iron hub.

Fan Wheel: Replaceable, cast-aluminum, airfoil blades fastened to cast-aluminum hub;
factory set pitch angle of blades.

Accessories:
1. Gravity Shutters: Aluminum blades in aluminum frame; interlocked blades with
nylon bearings.

2. Motor-Side Back Guard: Galvanized steel, complying with OSHA. specifications,
removable for maintenance.

3. Wall Sleeve: Galvanized steel to maich fan and accessory size.

4. Variable-Speed Controller: Solid-state control to reduce speed from 100 to less
than 50 percent.

5. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted
mnside fan housing, factory wired through an internal aluminum conduit.

Fans
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G.  Capacities and Characteristics: as indicated on the drawings.
23 MOTORS
A.  Comply with requirements in Division 23 Section "Motors."
B.  Enclosure Type: Totally enclosed, fan cooled.
2.4 SOURCE QUALITY CONTROL

A.  Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300,
"Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-
Certified Ratings Seal.

B.  Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests and ratings according to AMCA 210,
"Laboratory Methods of Testing Fans for Rating."

PART 3 - EXECUTION
3.1 INSTALLATION

A.  Install in-line fans level and plumb.

B.  Coordinate location of propeller fans with architectural drawings.

C.  Install units with clearances for service and maintenance.

D. Label units according to requirements specified in Division 23 Section "Mechanical
Identification."

3.2 CONNECTIONS

A. Duct installation and connection requirements are specified in other Division 23
Sections. Drawings indicate general arrangement of ducts and duct accessories. Make
final duct connections with flexible connectors. Flexible connectors are specified in
Division 23 Section "Duct Accessories."

B. Install ducts adjacent to power ventilators to allow service and maintenance,

C.  Ground equipment according to Division 26 Section "Grounding and Bonding."

Bid Documents Fans
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D.  Connect wiring according to Division 26 Section "Conductors and Cables."
33 FIELD QUALITY CONTROL
A.  Perform the following field tests and inspections and prepare test reports:
1. Verify that shipping, blocking, and bracing are removed.

2. Venfy that unit is secure on mountings and supporting devices and that
connections to ducts and electrical components are complete. Verify that proper

thermal-overioad protection is installed in motors, starters, and disconnect
switches.

3. Verify that cleaning and adjusting are complete.,

4. Disconnect fan drive from motor, verify proper motor rotatton direction, and
verify fan wheel free rotation and smooth bearing operation. Reconnect fan drive
system, align and adjust belts, and install belt guards.

5. Adjust belt tension,
6.  Adjust damper linkages for proper damper operation.
7. Verify lubrication for bearings and other moving parts.

8. Verily that manual and automatic volume control in connected ductwork systems
are in fully open position.

9. Disable automatic temperature-control operators, energize motor and adjust fan to
indicated rpm, and measure and record motor voltage and amperage.

10.  Shut unit down and reconnect automatic temperature-control operators.
11.  Remove and replace malfunctioning units and retest as specified above.

B.  Test and adjust controls and safeties. Replace damaged and malfunctioning controls
and equipment.

3.4 ADJUSTING

A.  Adjust damper linkages for proper damper operation.

Bid Documents Fans
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B.  Adjust belt tension.

C.  Refer to Division 23 Section "Testing, Adjusting, and Balancing” for testing, adjusting,
and balancing procedures.

D.  Replace fan and motor pulleys as required to achieve design airflow.
E.  Lubricate bearings.
PART 4 — MEASUREMENT
41  METHOD OF MEASUREMENT
A.  No separate measurement will be made for work under this section.
PART 5 —PAYMENT

5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

ftem 011010-01 Western Facility Operations Building—per lump sum
[tem 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum

Jtem 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 233416
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SECTION 233713 - DIFFUSERS, REGISTERS, AND GRILLES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1.  Ceiling diffusers.
2. Registers and grilles.

B. Related Sections:

1.  Division 23 Section "Duct Accessories" for volume-control dampers not integral
to diffusers, registers, and grilles.

1.3 SUBMITTALS
A.  Product Data: For each type of product indicated, include the following:

1. Data Sheet: Indicate materials of construction, finish, mounting details, and

accessories; and performance data including throw and drop, static-pressure drop,
and noise ratings.

2. Diffuser, Register, and Grille Schedule: Indicate device designation, quantity,
model number, size, airflow and associated NC rating.

B.  Samples for Initial Selection: Color chips for review by Architect.

Bid Documents Diffusers, Registers, And Grilles
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PART 2 - PRODUCTS

2.1 GENERAL

A.  Provide devices of minimum sizes and quantities indicated and of the types specified
herein. Refer to architectural reflected ceiling plans for exact location of devices.
Devices shall be selected to provide draft-free air distribution over entire area served
and sound rating shall not exceed NC 35 unless otherwise noted or indicated.

B.  Provide Titus, Price, Krueger, Metalaire, or approved equal diffusers, registers, and
grilles in accordance with the schedules herein and on the drawings. Model numbers

indicated herein are Titus unless otherwise specified. Provide air device Types as
scheduled.

C.  Size of air devices indicated on the drawings for installation in acoustical tile grid
systems are nominal size. Devices shall be selected to fit the standard ceiling tile space

within the suspended grid. Provide center notches where linear diffusers are to be
installed in 2' x 2" ceiling grid.

D. Borders and frames shall be as indicated or required to suit field conditions. Devices
shall have plaster frames when installed in plaster or drywall construction.

E.  Finishes shall be as specified herein. Devices installed in acoustical tile ceilings shall
have white finish. Devices installed in doors, walls, duct-mounted (without ceilings)
and drywall ceilings shall have aluminum finish, suitable for field painting.

I, Finish (white) of T-bar diffusers shall match specified ceiling grid system. Perimeter T-
bars adjacent to T-bar diffusers shall be provided by the ceiling contractor.

G.  All devices shall be of steel construction, unless otherwise specified herein.

H. Provide all diffusers with equalizing grid and integral volume dampers. Provide all
retwrn registers with integral volume dampers. Equalizing grid shall be equal io Titus

Type EG for round necks and Type EGL for rectangular necks. Provide core patterns in
ceiling diffusers for blow indicated or required.

22 CEILING DIFFUSERS
A. Louvered Ceiling Diffusers — Type SD:

1. Basis-of-Design Product:  Subject to compliance with requirements and
Paragraph 2.1.B of this section, provide Titus Model TDCA.
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2.

Material: Steel,
Finigsh: Standard Whiie.

Face Style: Louvered, with horizontal-to-vertical adjustable discharge.

Border: Lay-in.

Pattern: four-way, unless otherwise noted on the plans.

2.3 REGISTERS AND GRILLES

A. Ceiling Register (Type RG-1, EG):

Basis-of-Design Product:  Subject to compliance with requirements and
Paragraph 2.1.B of this section, provide Titus Model PAR.

Material: Steel.

Finish: Standard White.
Face Style: Flush.

Border: suitable to location.

Pattern: Perforated.

B. Linear Bar Register (Type SG, RG-2):

1.

6.

Bid Documents
November 2008

Basis-of-Design Product:  Subject to compliance with requirements and
Paragraph 2.1.B of this section, provide Titus Model CT-481.

Material: Aluminum.

Finish: Standard White.

Face Style: 1/8” bars, 1/4” spacing, 0° deflection.
Border: suitabie to location.

Pattern: long blades.
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2.4 SOURCE QUALITY CONTROL

A. Verification of Performance: Rate diffusers, registers, and grilles according to
ASHRAE 70, "Method of Testing for Rating the Performance of Air Qutlets and Inlets.”

PART 3 - EXECUTION

3.1 EXAMINATION

A.  Examine areas where diffusers, registers, and grilles are to be installed for compliance

with requirements for installation tolerances and other conditions affecting performance
of equipment.

B.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A, Install-diffusers, registers, and grilles level and plumb.

B.  Ceiling-Mounted Outlets and Inlets: Drawings indicate general arrangement of ducts,
fittings, and accessories. Air outlet and inlet locations have been indicated to achicve
design requirements for air volume, noise criteria, airflow pattern, throw, and pressure
drop. Make final locations where indicated, as much as practical. For units installed in
lay-in ceiling panels, locate units in the center of panel. Where architectural features or

other items conflict with installation, notify Architect for a determination of final
location.

C. Install diffusers, registers, and grilles with airtight connections to ducts and to allow
service and maintenance of dampers, air extractors, and fire dampers.

D.  Paint ductwork behind grilles and registers with flat black enamel so that bright surface
of metal cannot be seen. Properly prime galvanized surface prior to painting.

33 ADJUSTING

A.  After installation, adjust diffusers, registers, and grilles to air patterns indicated, or as
directed, before starting air balancing.

Bid Documents Diffusers, Registers, And Grilles
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PART 4 - MEASUREMENT

Contract No. IC 2210-000-006/7/R

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01

Ttem 011010-02

Item 011010-03

Item 011010-04

Tiem 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island-per lump sum

Western Facility Salt Dome—per lunp sum

Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 233713
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SECTION 238126 - SPLIT-SYSTEM AIR-CONDITIONING UNITS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes split-system air-conditioning and heat pump units consisting of
separate evaporator-fan and compressor-condenser components.
B.  This Section also includes refrigerant piping.
1.3 SUBMITTALS
A.  Product Data: Include rated capacities, dimensions, configurations, furnished
specialties, and accessories for each type of product indicated. Include performance
data in terms of capacitics, outlet velocities, fan airflow and static pressures, sound
power characteristics, motor requirements, and electrical characteristics.
B.  Shop Drawings: Diagram power, signal, and control wiring.
C.  Samples for Inifial Selection: For units with factory-applied color finishes.
D.  Operation and Maintenance Data: For split-system air-conditioning units to include in
emergency, operation, and maintenance manuals.
E. Wa:rfanty: Special warranty specified in this Section.
1.4 QUALITY ASSURANCE
A.  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.
B. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1-2004, Section 5 -
"Systems and Equipment" and Section 7 - "Construction and Startup."
Bid Documents Split-System Air-Conditioning Units
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C.

1.5

1.6

1.7

ASHRAE/ESNA 90.1-2004  Compliance: Applicable  requirements in
ASHRAE/IESNA 90.1-2004, Section 6 - "Heating, Ventilating, and Air-Conditioning."

COORDINATION

Coordinate size and location of concrete bases for units. Cast anchor-bolt inserts into

bases. Concrete, reinforcement, and formwork are specified in Division 3 Section
"Cast-in-Place Concrete."

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of split-system air-conditioning and heat pump units that fail in
materials or workmanship within specified warranty period.

1. Warranty Period on compressor(s): Five years from date of Substantial
Completion.
EXTRA MATERIALS

Furnish extra materials described below that match products installed and that are

packaged with protective covering for storage and identified with labels describing
contents.

1. Filters: One set of filters for each unit.

2. Fan Belts: One set of belts for each unit.

PART 2 - PRODUCTS

2.1 GENERAL
A. Systemé shall include matched indoor fan coil unit and outdoor heat pump condensing
unit from same manufacturer.
B.  Equipment shall have airflows and capacities as scheduled on the drawings.
C. Equipment enclosures shall contain all factory wiring, piping, controls, refiigerant
charge, and special features required for a complete and operating systems.
D.  Configurations of fan coil units shall be as indicated on the drawings.
Bid Documents Split-System Air-Conditioning Units
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22 MANUFACTURERS
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
1. Carrier Air Conditioning; Div. of Carrier Corporation.
2. Lennox Industries Inc.
3. Mitsubishi Electronics America, Inc.; HVAC Division.
4. Mitsubishi Heavy Industries America, Inc.; Air-Conditioning & Refrigeration
Division, Inc.
5. Trane Company (The); Unitary Products Group.
6.  York International Corp.
23 AIR-COOLED, COMPRESSOR-CONDENSER COMPONENTS
A. Casing: Steel, finished with baked enamel in color selected by Architect, with
removable panels for access to controls, weep holes for water drainage, and mounting
holes in base. Provide brass service valves, fittings, and gage ports on exterior of
casing. :

- B, Compressor: Hermetically sealed -with crankcase heater and mounted on vibration
isolation. = Compressor motor shall have thermal- and current-sensitive overload
devices, start capacitor, relay, and contactor.

1. Compressor Type: Scroll
2. Two-speed compressor motor with manual-reset high-pressure switch and
automatic-reset low-pressure switch.
3. Refrigerant: R-407C, R-410A, or R-22.
C. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying
with ARI 210/240, and with liquid subcooler.
D. Heat Pump Components: Reversing valve and low-temperature air cut-off thermostat.
Bid Documents Split-System Air-Conditioning Units
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E.  Fan: Aluminum-propeller type, directly connected to motor.
F.  Motor: Permanently lubricated, with integral thermal-overload protection.
G.  Low Ambient Kit: Permits operation down to 45 deg F.
H. Mounting Base: Polyethylene.
L Minimum Energy Efficiency: Comply with ASHRAE/IESNA 90.1-2004, "Energy
Standard for Buildings except Low-Rise Residential Buildings."
2.4 WALL-MOUNTED, DUCTLESS EVAPORATOR-FAN COMPONENTS
A. Cabinet: Enameled steel with removable panels on front and ends in color selected by
Architect, and discharge drain pans with drain connection.
1. Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1-2004.
2. Drain Pan and Drain Connection: Comply with ASHRAE 62.1-2004.
B. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins, complying
. with ARI 210/240, and with thermal-expansion valve.
C.  Electric Coil; Helical, nickel-chrome, resistance-wire heating elements with refractory
' ceramic support bushings; automatic-reset thermal cutout; built-in magnetic contactors;
manual-reset thermal i:ut_out; airflow proving device; and one-time fuses in terminal box
for overcurrent protection.
D. Fan: Direct drive, centrifugal fan.
E. Fan Motors: Comply with requirements in Division 15 Section "Motors."
1. Special Motor Features: Multitapped, multispeed with internal thermal protection
and permanent fubrication.
F.  Filters: Permanent, cleanable.
Bid Documents Split-System Air-Conditioning Units
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2.5 CONTROLS

A.  Thermostat: Wireless infrared functioning to remotely control compressor and
evaporator fan, with the following features:

1.  Compressor time delay.

2. 24-hour time control of system stop and start.

3. Liquid-erystal display indicating temperature, set-point temperature, time setting,
operating mode, and fan speed.

4. Fan-speed selection, including auto setting.
B.  Automatic-reset timer to prevent rapid cycling of compressot.
C.  Condenser coil freeze protection and defrost cycle.
D.  Self diagnostics with led readout of error messages.

E.  Condensing unit shall be provided with interconnection controls with associated fan coil
unit. '

F : High pressure and liquid line fow pressure switches.
G, Fan motor protection,
H. Conrol power transformer.
L. Automatic heating-to-cooling changeover with deadband to prevent rapid mode cycling.
2.6 COPPER TUBE AND FITTINGS

A.  Copper Tube: ASTM B 280, Type ACR hard-drawn straight lengths and soft-annealed
coils, for refrigerant. Tubing shall be factory cleaned, ready for installation, with ends
capped to protect cleanliness of pipe interiors prior to shipping..

B.  Wrought-Copper Fittings: ASME B16.22 streamlined pattern, for refrigerant, 200 1b.,
factory cleaned and capped.

C.  Wrought-Copper Unions: ASME B16.22.
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D.  Solder Filler Metals: AWS AS5.8, Classification Bag-1 (Silver) for refrigerant piping,

E. Flexible Connectors:

1. Body: Tin-bronze bellows with woven, flexible, tinned-bronze-wire-reinforced
protective jacket.

2, End Connections: Socket ends.

3. Offset Performance: Capable of minimum 3/4-inch misalignment in minimum 7-
inch- long assembly.

4. Pressure Rating: Factory test at minimum 500 psig.
5. Maximum Operating Temperature: 250 deg F.
PART 3 - EXECUTION
3.1 INSTALLATION

A.  Install units level and plumb.

“B. ._Install evaporator fan components using manufacfulers standaud mountmg devices
: securely’ fastened to building structure.

C. Install ground-mounted, compressor-condenser components on 4-inch- thick, reinforced
concrete base; 4 inches larger on cach side than unit. Concrete, reinforcement, and
formwork are specified in Division 3 Section "Casi-in-Place Concrete." Coordinate
anchor installation with concrete base.

D. Install ground-mounted, compressor-condenser components on factory-provided
polyethylene mounting base.

3.2 CONNECTIONS
A. Install piping adjacent to unit to allow service and maintenance.

B.  Duct Connections: Duct installation requirements are specified in Division 15 Section
"Metal Ducts." Drawings indicate the general arrangement of ducts. Connect supply
and return ducts to split-system atr-conditioning units with flexible duct connectors.
Flexible duct connectors are specified in Division 15 Section "Duct Accessories."
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C.

D.

3.3

3.4

Ground equipment according to Division 26 Section "Grounding and Bonding."

Electrical Connections: Comply with requirements in Division 26 Sections for power

wiring, switches, and motor controls.
FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

2. Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Remove and replace malfunctioning units and retest as specified above.

DEMONSTRATION

_Tram Owner's mamtenance personnel to adjust, operate and maintain units. Refer to
-Division 1 Section " Demonstration and Training."

Provide minimum 4-hours of training for each type of Heat Pump and Air Conditioning
Equipment. -

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
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PART 5 - PAYMENT

Contract No. IC 2210-000-006/7/R

51 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Ttem 011010-01
Ttem 011010-02
Ftem 011010-03
Item 011010-04

Item 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island—per Tump sum

Western Facility Sait Dome-per lump sum

Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 238126
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SECTION 238233 - CONVECTORS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A, Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  This Section includes the following:
1. Electric finned-tube radiators,

1.3 SUBMITTALS

A. Product Data: Include rated capacities, operating characteristics, furmshed spemaltles
‘and accessories for each type of product indicated.

‘B. - Shop Drawmgs Detaﬂ eqmpment assemblies and 1ndlcate dimensmns ‘weights, loads,
; required elearances, method of field assembly, components and location and size of
each field connection.

1. Plans, elevations, sections, and details.

2.  Location and size of each field connection.

3. Location and arrangement of integral controls.

4. Enclosure joints, corner pieces, access doors, and other accessories.
5.  Wiring Diagrams: Power, signal, and control wiring.

C. Coordination Drawings: Floor plans and other details, drawn to scale, on which the
following items are shown and coordinated with each other, based on input from
installers of the items involved:

1. Structural members, including wall construction, to which convection units will

be attached.
Bid Documents Convectors
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D.

E.

F.

G.

1.4

A.

2. Method of attaching convection units to building structure.

3. Penetrations of fire-rated wall and floor assemblies.

Color Samples for Initial Selection: For units with factory-applied color finishes.
Color Samples for Verification: For each type of exposed finish required.

Field quality-control test reports.

Operation and Maintenance Data: For convection heating units to include in
emergency, operation, and maintenance manuals,

QUALITY ASSURANCE

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.

- PART 2 - PRODUCTS

2.1

A,

Bid Documents

ELECTRIC FINNED-TUBE RADIATORS

Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Berko Electric Heating; a division of Marley Engineered Products.
2. Chromalox; a division of Emerson Electric Company.

3.  Indeeco.

4, Markel Products; a division of TPI Corporation.

5.  Marley Electric Heating; a division of Marley Engineered Products.

6.  Qmark Electric Heating; a division of Marley Engineered Products.

7. Trane.

Convectors
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B.

Bid Documents

Description: Factory-packaged units constructed according to UL 499, UL 1030, and
UL 2021.

Heating Elements: Nickel-chromium-wire heating element enclosed in metallic sheath
mechanically bonded into fins, with high-temperature cutout and sensor running the full
length of the element. Element supports shall eliminate thermal expansion noise.

Front Panel: Minimum 0.0428-inch-thick steel.

Rust-Resistant Front Panel:  Minimum 0.052-inch-thick ASTM A 653/A 653M,
G60 galvanized steel.

Floor-Mounting Pedestals: Conceal conduit for power and control wiring at maximum

36-inch spacing. Pedestal-mounting back panel shall be solid panel matching front
panel.

Support Brackets: Locate at maximum 36-inch spacing to support front panel and

-element.

 Finish: ‘Baiked-ena.me:l finish in'manufacturer's standard-color as srellec_ted'by Architéet.

Damper: Knob-operated internal damper at enclosure outlet. -

- Access Doors: - Factory made, permanently hinged with tamper-resistant fastener,

minimum size 6 by 7 inches, integral with enclosure.

Enclosure Style: Flat top.

1. FrontInlet Grille: Punched louver; painted to match enclosure.

2. Top Outlet Grille: Punched louver; painted to match enclosure.

3.  Enclosure Height: 6 inches.

4. Enclosure Depth: 3 %4 inches.

Unit Controls: Integral, line-voltage thermostat with minimum range of 60 to 90 deg F

Accessories: Integral disconnect switch, filler sections, corners, relay sections, and
splice plates all matching the enclosure and grille finishes.

Convectors
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PART 3 - EXECUTION

3.1

A.

32

3.3

34

Bid Documents

EXAMINATION

Examine areas to receive convection heating units for compliance with requirements for
installation tolerances and other conditions affecting performance.

Examine roughing-in for electrical connections to verify actual locations before
convection heating unit installation.

Proceed with installation only after unsatisfactory conditions have been corrected.
FINNED-TUBE RADJATOR INSTALLATION

Install units level and plumb.

Install enclosure continuously around corners, using outside and inside corner fittings.

- Join sections with splice plates and filler pieces to provide _con‘t’ihuoiis enclosure.

Install enclosure continuously from wall to wall.

Terminate enclosures with manufacturer's end caps, except where enclosures are
indicated to extend to adjoining walls.

CONNECTIONS

Ground electric convection heating units according to Division 26 Section "Grounding
and Bonding for Electrical Systems.”

Connect wiring according to Division 26 Section "Low-Voltage Electrical Power
Conductors and Cables."

FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:

1.  Leak Test: After installation, charge system and test for leaks. Repair leaks and
retest until no leaks exist.

Convectors
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2. Operational Test: After electrical circuitry has been energized, start units to
confirm proper convection heating unit operation.

3. Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

B.  Remove and replace convection heating units that do not pass tests and inspections and
retest as specified above.

PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT
A.  No separate measurement will be made for work under this section.
PART 5 - PAYMENT
5.1 BASIS OF PAYMENT

- A, No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

" Ttem 011010-01 Western Facility Operations Building—per lump sum
[tem 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum
ftem 011010-04 Western Facility Salt Dome—per lump sum
Item 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 238233
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SECTION 238239 - UNIT HEATERS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, dpply to this Section.
1.2 SUMMARY
A.  Section Includes:
1. Wall and Ceiling hung heaters with propeller fans and electric-resistance heating
coils. '
1.3 SUBMITTALS
A. Product Data: TInclude rated capacities, operating characteristics, furnished specialties,
and accessories for each product indicated.
B.  Samples for Initial Selection: Finish colors for units with factory—applied color finishes.
C. Samples for Verification: Finish colors for each type of cabinet unit heater and wall
and ceiling heaters indicated with factory-applied color finishes.
D.  Operation and Maintenance Data: For unit heaters to include in emergency, operation,
and maintenance manuals.
1.4 QUALITY ASSURANCE
A.  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.
Bid Documents Unit Heaters
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PART 2 - PRODUCTS
2.1 WALL AND CEILING HUNG HEATERS

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Berko Electric Heating; a division of Marley Engineered Products,
2. Chromalox, Inc.; a division of Emerson Electric Company.

3. Indeeco.

4. Markel Products; 2 division of TPI Corporation.
5. Marley Electric Heating; a division of Marley Engineered Products. |
6.  QMark Electric Heating; a division of Marley Engineered Products.

7. Trane.

B. Description: An assembly including chassis, electric hcating-coil, fan, motor, and
controls. Comply with UL 2021,

C.  Cabinef:
1. Front Panel: Stamped-steel louver with removable panels fastened with
tamperproof fasteners.

2. Finish: Baked enamel over baked-on primer with manufacturer's standard color
selected by Architect, applied to factory-assembled and -tested wall and ceiling
heaters before shipping.

3. Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1-2004.

D.  Electric-Resistance Heating Coil: Nickel-chromium heating wire, free from expansion
noise and hum, embedded in magnesium oxide refractory and sealed in corrosion-
resistant metallic sheath. Terminate elements in stainless-steel, machine-staked
terminals secured with stainless-steel hardware, and limit controls for high temperature
protection. Provide integral circuit breaker for overcurrent protection.

Bid Documents Unit Heaters
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E. Fan: Aluminum propeller directly connected to motor,

I.  Motor: Permanently lubricated, multispeed. Comply with requirements in
Division 23 Section "Common Motor Requirements for HVAC Equipment."

F. Controls: unit-mounted thermostat.

G. Electrical Connection:  Factory wire motors and controls for a single field
connection with disconnect switch.

H. Capacities and Characteristics shall be as scheduled on the drawings.
PART 3 - EXECUTION

- 3.1 EXAMINATION

- A, Examine areas to receive unit heaters for compliance with requirements for installation
tolerances and other conditions affecting performance.

B. Examine roughing-in for electrical connections to verify actual locations before unit
heater instailation.

€.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Install wall boxes in finished wall assembly; seal and weatherproof. Joint-sealant
materials and applications are specified in Division 7 Section "Joint Sealants."

B .- Install cabinet unit heaters to comply with NFPA 90A.
C.  Install propeller unit heaters level and plumb.

D. Suspend propeller unit heaters from structure with all-thread hanger rods and
clastomeric hangers. Hanger rods and attachments to structure are specified in
Division 23 Section "Hangers and Supports for HVAC Piping and Equipment.”

Bid Documents Unit Heaters
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PART 4 - MEASUREMENT

Contract No. IC 2210-000-006/7/R.

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.

PART 5 - PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011.010—_01
Ttem 011010-02
Ttem 011010-03
Ttem 011010-04

[tem 011010-05

Western Facility Operations Building—per lump sum

Western Facility Police Building—per lump sum
Western Facility Fuel Island—per lump sum
Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 238239
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SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1

A.

1.2

1.3

1.4

1.5

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section,

SUMMARY

~Section Includes:

1. Blectrical equipment coordination and installation. -

2. Sleeves for raceways and cables.

- 3. Sleeve seals,

4.  Grout.

5. Common electrical installation requirements.

DEFINITIONS

EPDM: Ethylene-propylene-diene terpolymer rubber.

NBR: Acrylonitrile-butadiene rubber.

SUBMITTALS

Product Data: For sleeve seals.

COORDINATION

Coordinate arrangement, mounting, and support of electrical equipment:

1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.

Bid Documents Common Work Results For Electrical
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2. To provide for ease of disconnecting the equipment with minimum interference to
other installations.

3. To allow right of way for piping and conduit installed at required slope.

4. So connecting raceways, cables, and wireways, will be clear of obstructions and
of the working and access space of other equipment.

B.  Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

C.  Coordinate location of access panels and doors for electrical items that are behind
- finished surfaces or otherwise concealed. Access doors and panels are specified in
Division 08 Section "Access Doors and Frames."

D. Coordinate sleeve selection and appliéaﬁon' with selection and application ™ of
firestopping specified in Division 07 Section "Penetration Firestopping."

PART 2 - PRODUCTS
2.1 SLEEVES FOR RACEWAYS AND CABLES

A.  Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

B.  Sleeves for Rectangular Openings: (Galvanized sheet steel.

1. Minimum Metal Thickness:

a.  For sleeve cross-section rectangle perimeter less than 50 inches and no side
more than 16 inches, thickness shall be 0.052 inch.

b.  For sleeve cross-section rectangle perimeter equal to, or more than, 50

inches and 1 or more sides equal to, or more than, 16 inches, thickness shall
be 0.138 inch.

Bid Documents Common Work Results For Electrical
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22 SLEEVE SEALS
A.  Description: Modular sealing device, designed for field assembly, to fill annular space

2.3

between sleeve and raceway or cable.

1.  Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Advance Products & Systems, Inc.
b.  Calpico, Inc.

c.  Metraflex Co.

d.  Pipeline Seal and Insulator, Inc.

2. Sealing Elements: EPDM NBR interlocking links shaped to fit surface of cable or

conduit. Include type and number required for material and size of raceway or
cable.

3. Pressure Plates: Plastic, Carbon steel. Include two for each sealing element.

4. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of

length required to secure pressure plates to sealing elements. Include one for each
sealing element.

GROUT

Nonmetallic, Shrinkage-Resistant Grout: ASTM C 1107, factory-packaged,
nonmetallic aggregate grout, noncorrosive, nonstaining, mixed with water to
consistency suitable for application and a 30-minute working time.

PART 3 - EXECUTION

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A.  Comply with NECA 1.
B. Measure indicated mounting heights to bottom of umit for suspended items and to center
of unit for wall-mounting items.
Bid Documents Common Work Results For Electrical
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C. Headroom Maintenance: If mounting heights or other location criteria are not
indicated, arrange and install components and equipment to provide maximum possible
headroom consistent with these requirements.

D. Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations, Connect in
such a way as to facilitate future disconnecting with minimum interference with other
items in the vicinity.

E.  Right of Way: Give to piping systems installed at a required slope.

3.2 SLEEVE INSTALLATION FOR ELECTRICAIL PENETRATIONS
-A.  Flectrical penetrations occur when raceways, éab.l_es, or wireways, penetrate concrete
slabs, concrete or masonry walls, or fire-rated floor and wall assemblies.

B.  Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

D. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall
assemblies unless openings compatible with firestop system used are fabricated during
construction of floor or wall. '

E.  Cut sleeves to length for mounting flush with both surfaces of walls.

F.  Extend sleeves installed in floors 2 inches above finished floor level.

G.  Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or
cable, unless indicated otherwise.

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry
1. Promptly pack grout solidly between sleeve and wall so no voids remain. Tool

exposed surfaces smooth; protect grout while curing.

L. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location
of joint. Comply with requirements in Division 07 Section "Joint Sealants."

Bid Documents Common Work Results For Electrical
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I.

33

3.4

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway and cable penetrations. Install sleeves and seal raceway
and cable penetration sleeves with firestop materials. Comply with requirements in
Division 07 Section "Penetration Firestopping."

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves
and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron pipe sleeves. Size sleeves to
allow for 1-inch annular clear space between raceway or cable and sleeve for installing

_mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION

Install to seal exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway or

cable material and size. Position raceway or cable in center of sleeve. Assemble
mechanical sleeve seals and install in annular space between raceway or cable and

sleeve. Tighten bolts against pressure plates that cause sealing elements to expand and
make watertight seal.

FIRESTOPPING

Apply firestopping to penetrations of fire-rated floor and wall assemblies for electrical
installations to restore original fire-resistance rating of assembly. Firestopping

materials and installation requirements are specified in Division 07 Section "Penetration
Firestopping.”

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
Bid Documents Common Work Results For Electrical
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PART 5 - PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in each contract bid item in Section 011010
and in Division 26 Sections.

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 260500
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND
CABLES

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A, This Section includes the following:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.
B. Related Sections include the following;

1. Division 27 Section "Communications Horizontal Cabling" for cabling used for
-voice and data circuits.

1.3 SUBMITTALS
A.  Product Data: For each type of product indicated.
B.  Qualification Data: ‘For testing agency.
C.  Field quality-control test reports.

1.4 QUALITY ASSURANCE

A. Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is 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.

1.  Testing Agency's Field Supervisor:  Person currently certified by the
InterNational Electrical Testing Association or the National Institute for
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B.

C.

1.5

A.

Certification in Engineering Technologies to supervise on-site testing specified in
Part 3.

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 NFPA 70.

COORDINATION

Set sleeves in cast-in-place concrete, masonry walls, and other structural components as
they are constructed, '

PART 2 - PRODUCTS

2.1

A.

B.

C.

D,

CONDUCTORS AND CABLES

Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Alcan Products Corporation; Alcan Cable Division.

2. American Insulated Wire Corp.; a Leviton Company.

3.  General Cable Corporation.

4.  Senator Wire & Cable Company.

5. Southwire Company.

Copper Conductors: Comply with NEMA WC 70.

Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN.

Multiconductor Cable: Comply with NEMA WC 70 for metal-clad cable, Type MC
Type SO with ground wire.

Bid Documents Low-Voltage Electrical Power Conductors and Cables
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2.2 CONNECTORS AND SPLICES
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
1. AFC Cable Systems, Inc.
2. Hubbell Power Systems, Inc.
3. O-Z/Gedney; EGS Electrical Group LLC.
4.  3M; Electrical Products Division.
5. Tyco Electronics Corp.
B.  Description: Factory-fabricated connectors and splices of size, ampacity rating,
material, type, and class for application and service indicated.
PART 3 - EXECUTION
3.1 CON DUCTOR MATERIAL APPLICATIONS
A. Feeders: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.
B.  Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. § AWG
and larger.
32 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE
APPLICATIONS AND WIRING METHODS
A.  Service Entrance: Type THHN-THWN, single conductors in raceway.
B. Exposed Feeders: Type THHN-THWN, single conductors in raceway.
C. Feeders Concealed in Ceilings, Walls and Partitions: Type THHN-THWN, single
conductors in raceway.
D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway. '
Bid Documents Low-Voltage Electrical Power Conductors and Cables
November 2008 260519-3

-251-



Intercounty Connector Contract No, IC 2210-000-006/7/R.
West Operations Facility

E.  Exposed Branch Circuits: Type THHN-THWN, single conductors in raceway,

F.  Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN,
single conductors in raceway.

G.  Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN-THWN, single conductors in raceway.

H.  Vehicle Block Heaters and Portable Appliance Connections: Type SO, hard service
cord with stainless-steel, wire-mesh, strain relief device at terminations to suit
application.

L Class 1 Control Circuits: Type THHN-THWN, in raceway.

J. Class 2 Control Circuits: Type THHN-THWN, in raceway.

3.3 INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B.  Use manufacturer-approved pulling compound or lubricant where necessary; compound
used must not deteriorate conductor or insulation. Do not exceed manufacturer's
recommended maximum pulling tensions and sidewall pressure values.

C.  Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips,
that will not damage cables or raceway.

D. Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

E.  Support cables according to Division 26 Section "Hangers and Supports for Eleetrical
Systems."

F. Identify and color-code conductors and cables according to Division 26 Section
"Identification for Electrical Systems."

34 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published
torque-tightening values. If manufacturer's torque values are not indicated, use those
specified in UL 486A and UL 486B.
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B.  Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.5 FIELD QUALITY CONTROL

A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections and
prepare test reports.

B.  Perform tests and inspections and prepare test reports.

C.  Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been
energized, testservice entrance and feeder conductors, for compliance with

requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

D.  Test Reports: Prepare a written report to record the following:
1. Test procedures used.

2. Testresults that comply with requirements.

3. Test results that do not comply with requirements and corrective action taken to
achieve compliance with requirements.

E.  Remove and replace malfunctioning units and retest as specified above.
PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT

A. No separate measurement will be made for work under this section.
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PART 5 -PAYMENT
5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in each contract bid item in Section 011010
and in Division 26 Sections.

B.  Costs include all labor, materials, services, testing and equipment necessary to complete
the work in every respect.

END OF SECTION 260519
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SECTION 260526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A, This Section includes methods and materials for grounding systems and equipment.
1.3 SUBMITTALS
- A.  Product Data: For each type of product indicated.
-B.  Qualification Data: For testing agency and testing agency's field supervisor.
C.  Field quality-control test reports.
1.4 QUALITY ASSURANCE

A.  Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is 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.

1. Testing Agency's Field Supervisor:  Person currently certified by the
InterNational Electrical Testing Association to supervise on-site testing specified
in Part 3.

B. 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.

C. Comply with UL 467 for grounding and bonding materials and equipment.
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PART 2 - PRODUCTS

2.1

A.

2.2

2.3

CONDUCTORS

Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction.

Bare Copper Conductors:
1. Solid Conductors: ASTM B 3.

2. Stranded Conductors: ASTM B 8,

3. Bonding Cable: 28 kemil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm)
in diameter.

4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

- 5. Bonding Jumper: Copper tape, braided conductors, terminated with copper

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

CONNECTORS

Listed and labeled by a nationally recognized testing laboratory acceptable to
authorities having jurisdiction for applications in which used, and for specific types,
sizes, and combinations of conductors and other items connected.

Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-
type, with at least two bolts.

1.  Pipe Connectors: Clamp type, sized for pipe.

Welded Connectors:  Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

GROUNDING ELECTRODES

Ground Rods: Copper-clad steel; 3/4 inch by10 feet in diameter.
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PART 3 - EXECUTION

3.1 APPLICATIONS

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and siranded
conductors for No. 6 AWG and larger, unless otherwise indicated.

B.  Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Underground Connections: Welded connectors.
3. Connections to Structural Steel: Welded connectors.
32 GROUNDING OVERHEAD LINES
A. Comply with IEEE C2 grounding regunirements.

B. Install 2 parallel ground rods if resistance to ground by a single, ground-rod electrode
_exceeds 25 ohms.

C.  Drive ground rods until tops are 12 inches below finished grade in undisturbed carth.

D. Ground-Rod Connections: Install bolted connectors for underground connections and
connections to rods. -

33 EQUIPMENT GROUNDING
A. Install insulated equipment grounding conductors with all feeders and branch circuits.

B. Install insulated equipment grounding conductors with the following items, in addition
to those required by NFPA 70:

1. Feeders and branch circuits.
2. Lighting circuits.

3.  Receptacle circuits.

4.  Single-phase motor and appliance branch circuits.
Bid Documents Grounding and Bonding for Electrical Systems
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34

5. Three-phase motor and appliance branch circuits.

6.  Flexible raceway runs.

Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-
mounted electrical devices operating at 120 V and more, including air cleaners, heaters,
dampers, humidifiers, and other duct electrical equipment. Bond conductor to each unit
and to air duct and connected metallic piping.

signal and Communication Equipment: For telephone, alarm, voice and data, and other
communication equipment, provide No.4 AWG minimum insulated grounding
conductor in raceway from grounding electrode system to each service location,
terminal cabinet, wiring closet, and central equipment location,

Metal Poles Supporting Outdoor Lighiing Fixtures: Install grounding electrode and a

separate insulated equipment grounding conductor in addition to grounding conductor
installed with branch-circuit conductors.

INSTALLATION

Grounding Conductors; Route along shortest and straightest paths possible, unless
otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact, or damage.

Ground Rods: Drive rods until tops are 2 inches below finished floor or final grade,
unless otherwise indicated.

1. Interconnect ground rods with grounding electrode conductor below grade and as
otherwise indicated. Make connections without exposing steel or damaging
coating, if any,

2. For grounding electrode system, install at least three rods spaced at least one-rod
length from each other and located at least the same distance from other
grounding electrodes, and connect to the service grounding electrode conductor.

Bonding Straps and Jumpers: Install in locations accessible for inspection and
maintenance, except where routed through short lengths of conduit.

1.  Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install so vibration is not transmitted to rigidly mounted equipment.
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3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type
connection is required, use a bolted clamp.

D.  Grounding and Bonding for Piping:

1.  Metal Water Service Pipe: Install insulated copper grounding conductors, in
conduit, from building's main service equipment, or grounding bus, to main metal
water service entrances to building. Connect grounding conductors to main metal
water service pipes, using a bolted clamp connector or by bolting a lug-type
connector to a pipe flange, using one of the lug bolts of the flange. Where a
dielectric main water fitting is installed, connect grounding conductor on street

side of fitting. Bond metal grounding conductor conduit or sleeve to conductor at
each end.

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

E. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding
~ conductors of associated fans, blowers, electric heaters, and air cleaners. Install
bonding jumper to bond across flexible duct connections to achieve continuity.

F.  Ufer Ground (Concrete-Encased Grounding Electrode):  Fabricate according to

NFPA 70, using a minimum of 20 feet of bare copper conductor not smaller than
No. 3/0 AWG.

1.  If concrete foundation is less than 20 feet long, coil excess conductor within base
of foundation.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing and inspecting agency to perform the
following field tests and inspections and prepare test reports:

B.  Perform the following tests and inspections and prepare test reports:

1. After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

a.  Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than
natural drainage or seepage and without chemical treatment or other
arfificial means of reducing natural ground resistance.

b.  Perform tests by fall-of-potential method according to IEEE 81.
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C.  Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10
ohms.

D.  Excessive Ground Resistance: If resistance to ground exceeds specified values, notify
Engineer promptly and include recommendations to reduce ground resistance.

PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT
A, No separate measurement will be made for work under this section.
PART 5~ PAYMENT
5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in each contract bid item in Section 011010
and 1 Division 26 Sections.

B. Costs include all labor, materials, services, testing and equipment necessary to complete
the worl in every respect.

END OF SECTION 260526
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1.  Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.
1.3 DEFINITIONS

A. EMT: Electrical metallic tubing.

B. IMC: Intermediate metal conduit.

C. RMC: Rigid metal conduit.

1.4 PERFORMANCE REQUIREMENTS

A. Design supports for multiple raceways capable of supporting combined weight of
supported systems and its contents.

B. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components,

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five
times the applied force.
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1.5

A.

1.6

1.7

A.

B.

SUBMITTALS

Product Data: For the following:

1. Steel slotted support systems.

QUALITY ASSURANCE

Comply with NFPA 70.

COORDINATION

Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases,

Coordinate installation of roof curbs, equipment supports, and roof penetrations,

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
A.  Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components
for field assembly.

I.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Allied Tube & Conduit.

b.  Cooper B-Line, Inc.; a division of Cooper Industries.

c.  ERICO International Corporation.

d.  GS Metals Corp.

e.  Thomas & Betts Corporation.

f. Unistrut; Tyco International, 1td.

g.  Wesanco, Inc.
Bid Documents Hangers and Supports for Electrical Systems
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2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

3. Channel Dimensions: Selected for applicable load criteria.
B.  Raceway and Cable Supports: As described in NECA [ and NECA 101.

C.  Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

D.  Structural Steel for Fabricated Supports and Resiraints: ASTM A 36/A 36M, steel
plates, shapes, and bars; black and galvanized.

E.  Mounting, Anchoring, and Attachment Components: Items for fastening electrical
items or their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

a.  Available Manufacturers:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

1)  Hilti Inc.
2)  ITW Ramset/Red Head; a division of Illinois Tool Works, Inc.

3) MKT Fastening, LLC.

4y  Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit.

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

a.  Available Manufacturers:  Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work
include, but are not limited to, the following:

1}  Cooper B-Line, Inc.; a division of Cooper Industries.
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2)
3)
4)

5)

Contract No. IC 2210-000-006/7/R
Empire Tool and Manufacturing Co., Inc.
Hilti Inc.

ITW Ramset/Red Héad; édivision of llinois Tool Works, Inc.

MKT Fastening, LLC.

3.  Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural e¢lement.

5. Through Bolts: Structural type, hex head, and high strenpth. Comply with
ASTM A 325,

6.  Toggle Bolts: All-steel springhead type.

7.  Hanger Rods: Threaded steel.

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

B. Materials: Comply with requirements in Division 05 Section "Metal Fabrications" for
steel shapes and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A.  Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if requirements in this Section are stricter.

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall
be 1/4 inch in diameter.
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C.  Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted
support system, sized so capacity can be increased by at least 25 percent in future
without exceeding specified design load limits.

1. Secure raccways and cables to these supports with two-bolt conduit clamps.

D.  Spring-steel clamps designed for supporting single conduits without bolts may be used
for 1-1/2-inch and smaller raceways serving branch circuits and communication systems
above suspended ceilings and for fastening raceways to trapeze supports.

32 SUPPORT INSTALLATION

A, Comply with NECA | and NECA 101 for installation requiremenis except as specified
in this Article,

B.  Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC,

and RMC may be supported by openings through structure members, as permitted in
NFPA 70.

C.  Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used for strength determination shall be
weight of supported components plus 200 1b,

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor

and fasten electrical items and their supports to building structural elements by the
following methods unless otherwise indicated by code:

1.  To Wood: Fasten with lag screws or through bolts.

2. To New Concrete: Bolt to concrete inserts,

3.  To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

4. To Existing Concrete: Expansion anchor fasteners.

5.  Instead of expansion anchors, powder-actuated driven threaded studs provided
with lock washers and nuts may be used in existing standard-weight concrete 4

inches thick or greater. Do not use for anchorage to lightweight-aggregate
concrete or for slabs less than 4 inches thick.
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6. To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with
MSS SP-69.

7. To Light Steel: Sheet metal screws.

8.  ltems Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switchcs, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to

substrate.
'E. Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.
33 INSTALLATION OF FABRICATED METAL SUPPORTS

A.  Comply with installation requirements in Division 05 Section "Metal Fabrications" for
site-fabricated metal supports,

B.  Cut, fit, and place miscellancous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

C.  Field Welding: Comply with AWS D1.1/D1.1M.

3.4 CONCRETE BASES

A.  Construct concrete bases of dimensions indicated but not less than 4 inches larger in
both directions than supported unit, and so anchors will be a minimum of 10 bolt
diameters from edge of the base,

B. Use 3000-psi, 28-day compressive-strength concrete. Concrete  materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-
in-Place Concrete."

C.  Anchor equipment to concrete base.

1.  Place and secure anchorage devices. Use supported equipment manufacturer's
setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported
equipment.
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3.5

3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

PAINTING

Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

Touchup: Comply with requirements in Division 09 Painting Sections for cleaning and
touchup painting of field welds, bolted connections, and abraded areas of shop paint on
miscellaneous metal.

Galvanized Surfaces: Clean welds, bolied connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.

PART 4 - MEASUREMENT

4.1

A.

METHOD OF MEASUREMENT

No separate measurement will be made for work under this section.

PART 5 -PAYMENT

5.1 BASIS OF PAYMENT
A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:
Item 011010-01 Western Facility Operations Building—per lump sum
Item 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum
Item 011010-04 Western Facility Salt Dome—per lump sum
Item 011010-05 Western Facility Storage Building—per lump sum
Bid Documents Hangers and Supports for Electrical Systems
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B.  Costs mclude all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 260529
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A.  Drawings and general provisions of the Confract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A T}}i:v, Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.
B. Related Sections include thé following:
1.  Division 26 Section "Underground Ducts and Raceway.s for Electrical Systems"
for exterior ductbanks, manholes, and underground utility construction.
1.3 DEFINITIONS
A. EMT: Electrical metallic tubing.
B. EPDM: Ethylene-propylene-diene terpolymer rubber.
C. FMC: Flexible metal conduit.
D. IMC: Intermediate metal conduit.
E. LFMC: Liguidtight flexible metal conduit.
. NBR: Acrylonitrile-butadiene rubber.
G. RNC: Rigid nonmetallic conduit.
14 SUBMITTALS
A.  Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets,
Bid Documents Raceway and Boxes for Electrical Systems
December 2007 260533-1

—269-



Intercounty Connector Confract No. 1C 2210-000-006/7/R
West Operations Facility

B.  Qualification Data: For testing agency.
C.  Source quality-control test reports.

1.5 QUALITY ASSURANCE

A. 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.

B.  Comply with NFPA 70.
PART 2 - PRODUCTS

2.1 METAL CONDUIT AND TUBING

A. Avallable Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following;

1.  AFC Cable Systems, Inc.
2. Alflex Inc.
3. Allied Tube & Conduit; a Tyco International Ltd. Co.
4, Anamet Electrical, Inc.; Anaconda Metal [Hose.
5.  Electri-Flex Co.
6. Manhattan/CDT/Cole-Flex.
7. Maverick Tube Corporation.
8.  O-Z Gedney; a unit of General Signal.
9.  Wheatland Tube Company.
B. Rigid Steel Conduit: ANSI C80.1.

C.  IMC: ANSI C80.6.

Bid Documents Raceway and Boxes for Electrical Systeimns
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D.

E.

22

EMT: ANSIC80.3.
FMC: Zinc-coated steel.
LFMC: Flexible steel conduit with PVC jacket.

Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and
Cable: NEMA FB 1; listed for type and size raceway with which used, and for
application and environment in which installed.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886.
2. TFittings for EMT: Steel compression type.

Joint Compound for Rigid Steel Conduit or IMC: Listed for use in cable connector
assemblies, and compounded for use to lubricate and protect threaded raceway joints
from cotrosion and enhance their conductivity.

NONMETALLIC CONDUIT AND TUBING

Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  AFC Cable Systems, Inc.

2. Anamet Elecirical, Inc.; Anaconda Meial Hose,
3. Arnco Corporation.

4.  CANTEX Inc.

5. CertainTeed Corp.; Pipe & Plastics Group.

6. Condux International, Inc.

7. ElecSYS, Inc.

8. Electri-Flex Co.

9.  Lamson & Sessions; Carlon Electrical Products.

Bid Documents Raceway and Boxes for Electrical Systems
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16.  Manhattan/CDT/Cole-Flex.
11. RACO; a Hubbell Company.

12. Thomas & Betts Corporation.

B. RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
C. LFNC: UL 1660.
D.  Fittings for RNC: NEMA TC 3; match to conduit or tubing type and material.
E.  Fittings for LFNC: UL 514B.
23 OPTICAL FIBER/COMMUNICATIONS CABLE RACEWAY AND FITTINGS
A, Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
1.  Amco Corporation.
2. Endot Industries Inc.
3.  IPEX Inc.
4, Lamson & Sessions; Carlon Electrical Products.
B.  Description:  Comply with UL 2024; flexible type, approved for general-use
installation.
2.4 METAL WIREWAYS
A.  Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited o,
the following:
1.  Cooper B-Line, Inc.
2.  Hoffman.
Bid Documents Raceway and Boxes for Electrical Systems
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3. Square D; Schneider Electric.

B.  Description: Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless
otherwise indicated.

C. TFiitings and Accessories: Include couplings, offsets, elbows, expansion joints, adapters,

hold-down straps, end caps, and other fittings to match and mate with wireways as
required for complete system.

D. Wireway Covers: Screw-cover type.
E.  Finish: Manufacturer's standard enamel finish.
2.5 SURFACE RACEWAYS
A. Surface Metal Raceways: Galvanized steel with snap-on covers, enamel finish.

1.  Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Tﬁomas & Betts Corporation,

b.  Walker Systems, Inc.; Wiremold Company (The).

c.  Wriremold Company (The); Electrical Sales Division.
2.6 BOXES, ENCLOSURES, AND CABINETS

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
2. EGS/Appleton Electric,

3. Erickson Electrical Equipment Company.

4.  Hoffman.
Bid Documents Raceway and Boxes for Elecirical Systems
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5.

10.
11.
12.

13.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
0-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

Scott Fetzer Co.; Adalet Division,

Spring City Electrical Manufacturing Company.

Thomas & Betts Corporation.

Walker Systems, Inc.; Wiremold Company (The).

Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

B. Sheet Metal Qutlet and Device Boxes: NEMA OS 1.

C. Cast-Metal Outlet and Device Boxes: NEMAFB 1, ferrous alloy, Type FD, with
gasketed cover.

D. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1,

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  Outdoors: Apply raceway products as specified below, unless otherwise indicated:

5.

Bid Documents
December 2007

Exposed Conduit: Rigid steel conduit.
Concealed Conduit, Aboveground: Rigid steel conduit.
Underground Conduit: RNC, Type EPC-40-PVC, direct buried.

Connection to Vibrating ‘Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

Raceway and Boxes for Electrical Systems
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3.2

Bid Documents
December 2007

Application of Handholes and Boxes for Underground Wiring:

a.  Handholes and Pull Boxes in Driveway, Parking Lot, and Off-Roadway

Locations, Subject to Occasional, Nondeliberate Loading by Heavy
Vehicles: Polymer concrete,

Comply with the following indoor applications, unless otherwise indicated:

Exposed, Not Subject to Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: Rigid steel conduit. Includes
raceways in the following locations:

a.  Vehicle Storage Bay.
Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use
LFMC in.damp or wet locations.

Damp or Wet Locations: Rigid steel conduit.

Raceways for Concealed General Purpose Distribution of Optical Fiber or
Communications Cable: EMT.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4,
nonmetallic in damp or wet locations.

Minimum Raceway Size: 3/4-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.

INSTALLATION

Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

Raceway and Boxes for Electrical Systems
260533-7
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B. Keep raceways af least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

C.  Complete raceway installation before starting conductor installation.

D.  Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."

E.  Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F.  Install no more than the equivalent of three 90-degree bends in any conduit run except
for communications conduits, for which fewer bends are allowed.

G. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

H. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:
Apply listed compound to threads of raceway and fittings before making up joints.
Follow compound manufacturer's written instructions.

I.  Raceway Terminations at Tocations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

J.  Install pull wires in empty raceways. Use polypropylene or monofilament plastic line
with not less than 200-1b tensile strength. Leave at least 12 inches of slack at each end
of pull wire.

K. Raceways for Optical Fiber and Communications Cable: Install raceways, metallic and
nonmetallic, rigid and flexible, as follows:

1. %-Inch Trade Size and Smaller: Install raceways in maximum lengths of 50 feet.

2. l-Inch Trade Size and Larger: Install raceways in maximum lengths of 75 feet.

3. Install with a maximum of two 90-degree bends or equivalent for each length of
raceway unless Drawings show stricter requirements. Separate lengths with pull
or junction boxes or terminations at distribution frames or cabinets where
necessary to comply with these requirements.

Bid Documents Raceway and Boxes for Electrical Systems
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L. Install raceway sealing fittings at suitable, approved, and accessible locations and fill
them with listed sealing compound. For concealed raceways, install each fitting in a
flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.

2. Where otherwise required by NFPA 70 for Gasoline Dispensers and Pumps.

M. Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for
equipment subject to vibration, noise transmission, or movement; and for transformers
and motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.

2. Use LFMC or LFNC m damp or wet locations not subject to severe physical
damage.

N. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of
masonry block, and install box flush with surface of wall.

33 INSTALLATION OF UNDERGROUND CONDUIT

A.  Direct-Buried Conduit:

I.  Excavate french bottom to provide firm and uniform support for conduit. Prepare
trench bottom as specified in Division 31 Section "Earth Moving" for pipe less
than 6 inches in nominal diameter.

2.  Install backfill as specified in Division 31 Section "Earth Moving."

3,  After installing conduit, backfill and compact. Start at tic-in point, and work
toward end of conduit run, leaving conduit at end of run free to move with
expansion and contraction as temperature changes during this process. Firmly
hand tamp backfill around conduit to provide maximum supporting strength,
After placing controlled backfill to within 12 inches of finished grade, make final
conduit connection at end of run and complete backfilling with normal
compaction as specified in Division 31 Section "Earth Moving."

4,  Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Encase elbows
for stub-up ducts throughout the length of the elbow.

Bid Documents Raceway and Boxes for Elecirical Systems
December 2007 260533-9
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34

A

B.

C.

D.

3.5

A,

3.6

A,

INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

Install handholes and boxes level and plumb and with orientation and depth coordinated

with connecting conduits to minimize bends and deflections required for proper
entrances.

Unless otherwise indicated, support units on a level bed of crushed stone or gravel,

graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent
undisturbed earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set
covers of other enclosures 1 inch above finished grade.

Install handholes and boxes with bottom below the frost iine, 30 inches below grade.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly. Firestopping materials and
installation requirements are specified in Division 07 Section "Penetration
Firestopping."

PROTECTION

Provide final protection and maintain conditions that ensure coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

I.  Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
Bid Documents Raceway and Boxes for Electrical Systems
December 2007 260533-10
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PART 5 -PAYMENT
5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
Item (011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

[tem 011010-05 Western Facility Stérage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 260533
Bid Documents Raceway and Boxes for Electrical Systems
December 2007 260533 -11
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL

SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1.  Conduit, ducts, and duct accessories for direct-buried énd concrete-encased duct
banks, and in single duct runs.
2. Handholes and boxes.
1.3 DEFINITION
A. RNC: Rigid nonmetallic conduit.
14 SUBMITTALS
A.  Product Data: For the following:
1. Duct-bank materials, including separators and miscellaneous components.
2. Ducts and conduits and their accessories, including elbows, end bells, bends,
fittings, and solvent cement.
3.  Warning tape.

B. Shop Drawings for Factory-Fabricated Handholes and Boxes Other Than Precast
Concrete: Include dimensioned plans, sections, and elevations, and fabrication and
installation details, including the following:

1.  Duct entry provisions, including locations and duct sizes.
Bid Documents Underground Ducts and Raceways for Electrical Systems
November 2008 260543 -1
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2. Cover design.
3. Grounding details.
1.5 QUALITY ASSURANCE
A.  Comply with ANSI C2,
B. Comply with NFPA 70.

1.6 DELIVERY, STORAGE, AND HANDLING

A. - Deliver ducts to Project site with ends capped. Store nonmetallic ducts with supports to
prevent bending, warping, and deforming.

B.  Store underground utility structures at Project site as recommended by manufacturer to
prevent physical damage. Arrange so identification markings are visible.

C.  Lift and support precast concrete units only at designated lifting or supporting points.

1.7 COORDINATION

A. Coordinate layout and installation of ducts, handholes, and boxes with final

arrangement of other utilities, site grading, and surface features as determined in the
field.

B. Coordinate elevations of ducts and duct-bank entrances into handholes, and boxes with
final locations and profiles of ducts and duct banks as determined by coordination with
other utilities, underground obstructions, and surface features. Revise locations and

elevations from those indicated as required to suit field conditions and to ensure that
duct runs drain to handholes.

PART 2 - PRODUCTS

2.1 CONDUIT

A.  RNC: NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same
manufacturer as the conduit, complying with NEMA TC 3 and UL 514B.

Bid Documents Underground Ducts and Raceways for Electrical Systems
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22 NONMETALLIC DUCTS AND DUCT ACCESSORIES

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:

1.  ARNCO Corp.

2. Beck Manufacturing.

3, Cantex, Inc.

4. CertainTeed Corp.; Pipe & Plastics Group.

5. Condux International, inc.

6.  ElecSys, Inc.

7. Electri-Flex Company.

8.  IPEXInc.

9.  Lamson & Sessions; Carlon Electrical Products.
10.  Manhattan/CDT; a division of Cable Design Technologies.
11.  Spiraduct/AFC Cable Systems, Inc.

B. Duct Accessories:

1. Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for
type and sizes of ducts with which used, and selected to provide minimum duct
spacings indicated while supporting ducts during concreting or backfilling.

2. Warning Tape: Underground-line warning tape specified in Division 26 Section
"Identification for Electrical Systems."

Bid Documents Underground Ducts and Raceways for Electrical Systems
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23 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

A. Description: Comply with SCTE 77.

Color: Gray.

Configuration: Units shall be designed for flush burial and have open bottom,
unless otherwise indicated.

Cover: Weatherproof, secured by tamper-resistant locking devices and having
structural load rating consistent with enclosure,

Cover Finish: Nonskid finish shall have a minimum coefficient of fiiction of
0.50,

Cover Legend: Molded lettering, "ELECTRIC", "TELEPHONE", and
“OPTICAL FIBER”.

Direct-Buried Wiring Enirance Provisions: Knockouts equipped with insulated
bushings or end-bell fittings, selected to suit box material, sized for wiring
indicated, and arranged for secure, fixed installation in enclosure wall.

Duct Entrance Provisions: Duct-terminating fittings shall mate with entering
ducts for secure, fixed installation in enclosure wall.

B. Polymer Concrete Handholes and Boxes with Polymer Concrete Cover; Molded of

sand and aggregate, bound together with a polymer resin, and reinforced with steel or
fiberglass or a combination of the two.

Bid Documents
November 2008

Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Armorcast Products Company.
b.  Carson Industries LLC.
c.  CDR Systems Corporation.

d. NewBasis.

Underground Ducts and Raceways for Electrical Systems
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PART 3 - EXECUTION

3.1

A,

32

33

3.4

UNDERGROUND DUCT APPLICATION

Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in
concrete-encased duct bank in paved areas unless otherwise indicated.

Ducts for Electrical Feeders 600 V and Less: RNC, NEMA Type EPC-40-PVC, in
direct-buried duct bank in non-paved areas, unless otherwise indicated.

Ducts for Electrical Branch Circuits: RNC, NEMA Type EPC-40-PVC, in direct-
buried duct bank, unless otherwise indicated.

Underground Ducts for Telephone, Corrimunications, or Data Utility Service Cables:
RNC, NEMA Type EPC-40-PVC, in concrete-encased duct bank in paved arcas, unless
otherwise indicated.

Underground Ducts for Telephone, Communications, or Data Utility Service Cables:
RNC, NEMA Type EPC-40-PVC, installed in direct-buried duct bank in non-paved
areas, unless otherwise indicated.

UNDERGROUND ENCLOSURE APPLICATION

Handholes and Boxes for 600 V and Less, Including Telephone, Communications, and
Data Wiring:

1. Units in Off-Roadway Locations, Subject to Occasional, Nondeliberate Loading
by Heavy Vehicles: Polymer concrete, SCTE 77, Tier 15 structural load rating.

EARTHWORK

Excavation and Backfill: Comply with Division 31 Section "Earth Moving," but do not
use heavy-duty, hydraulic-operated, compaction equipment.

Restore surface features at areas disturbed by excavation and reestablish original grades,
unless otherwise indicated.

DUCT INSTALLATION

Slope: Pitch ducts a minimum slope of 1:300 down toward manholes and handholes
and away from buildings and equipment. Slope ducts from a high point in runs between
two handholes to drain in both directions.

Bid Documents ' Underground Ducts and Raceways for Electrical Systems
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B. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally
and vertically, at other locations, unless otherwise indicated.

C. Joints: Use solvent-cemented joints in ducts and fittings and make watertight according

to manufacturer's written instructions. Stagger couplings so those of adjacent ducts do
not lie in same plane.

D.  Duct Enfrances to Polymer Concrete Handholes: Use end bells, spaced approximately
10 inches o.c. for 5-inch ducts, and vary proportionately for other duct sizes.

I. . Begin change from regular spacing to end-bell spacing 10 feet from the end bel!
without reducing duct line slope and without forming a trap in the line.

2. Direct-Buried Duct Banks: Install an expansion and deflection fitiing in each
conduit in the area of disturbed earth adjacent to manhole or handhole,

3.  Grout end bells into structure walls from both sides to provide watertight
entrances.

E.  Building Wall Penefrations: Make a transition from underground duct to rigid steel
conduit at least 10 feet outside the building wall without reducing duct line slope away
from the building, and without forming a trap in the line. Use fittings manufactured for
duct-to-conduit transition. Install conduit penetrations of building walls as specified in
Division 26 Section "Common Work Results for Electrical."

F.  Sealing: Provide temporary closure at terminations of ducts that have cables pulled.

Seal spare ducts at terminations. Use sealing compound and plugs to withstand at least
15-psig hydrostatic pressure,

G, Pulling Cord: Install 100-1bf- test nylon cord in ducts, including spares,

H. Concrete-Encased Ducts: Support ducts on duct separators.

1. Separator Installation: Space separators close enough to prevent sagging and
deforming of ducts, with not less than 4 spacers per 20 feet of duct. Secure
separators to earth and to ducts to prevent floating during concreting. Stagger
separators approximately 6 inches between tiers. Tie entire assembly together
using fabric straps; do not use tie wires or reinforcing steel that may form
conductive or magnetic loops around ducts or duct groups.

Bid Documents Underground Ducts and Raceways for Electrical Systems
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2.

Bid Documents
November 2008

Concreting Sequence: Pour each run of envelope between handholes or other
terminations in one continuous operation.

a.  Start at one end and finish at the other, allowing for expansion and
contraction of ducts as their temperature changes during and after the pour.
Use expansion fittings installed according to manufacturer's written

recommendations, or use other specific measures to prevent expansion-
contraction damage.

b, If more than one pour is necessary, terminate each pour in a vertical plane
and install 3/4-inch reinforcing rod dowels extending 18 inches into
concrete on both sides of joint near corners of envelope.

Pouring Concrete: Spade concrete carefully during pours to prevent voids under
and between conduits and at exterior surface of envelope. Do not allow a heavy
mass of concrete to fall directly onto ducts. Use a plank to direct concrete down
sides of bank assembly to trench bottom. Allow concrete to flow to center of
bank and rise up in middle, uniformly filling all open spaces. Do not use power-
driven agitating equipment unless specifically designed for duct-bank application.

Reinforcement:  Reinforce concrete-encased duct banks where they cross
disturbed earth and where indicated. Arrange reinforcing rods and ties without
forming conductive or magnetic loops around ducts or duct groups.

Forms: Use walls of trench to form side walls of duct bank where soil is self-

supporting and concrete envelope can be poured without soil inclusions;
otherwise, use forms.

Depth: Install top of duct bank at least 30 inches below finished grade in areas
not subject to deliberate traffic, and at least 30 inches below finished grade in
deliberate traffic paths for vehicles, unless otherwise indicated.

Stub-Ups: Use manufactured duct elbows for stub-ups at poles and equipment
and at building entrances through the floor, unless otherwise indicated. Extend
concrete encasement throughout the length of the elbow.

Warning Tape: Bury warning tape approximately 12 inches above all concrete-
encased ducts and duct banks. Align tape parallel to and within 3 inches of the
centerline of duct bank. Provide an additional warning tape for each 12-inch
increment of duct-bank width over a nominal 18 inches. Space additional tapes
12 inches apart, horizontally.

Underground Ducts and Raceways for Electrical Systems
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I Direct-Buried Duct Banks:

1. Support ducts on duct separators coordinated with duct size, duct spacing, and
outdoor temperature.

2. Space separators close enough to prevent sagging and deforming: of ducts, with
not less than 4 spacers per 20 feet of duct. Secure separators to earth and to ducts
to prevent displacement during backfill and yet permit linear duct movement due
to expansion and confraction as temperature changes.  Stagger spacers
approximately 6 inches between tiers.

3. Excavate trench bottom to provide firm and uniform support for duct bank.
4.  Install backfill as specified in Division 31 Section "Earth Moving."

5. After installing first tier of ducts, backfill and compact. Start at tie-in point and
work toward end of duct run, leaving ducts at end of run free to move with
expansion and confraction as temperature changes during this process. Repeat
procedure after placing each tier. After placing last tier, hand-place backfill to 4
inches over ducts and hand tamp. Firmly tamp backfill around ducts to provide
maximum supporting sirength. Use hand tamper only. After placing controlled
backfill over final tier, make final duct connections at end of run and complete

backfilling with normal compaction as specified in Division 31 Section "Earth
Moving."

6.  Install ducts with a minimum of 3 inches between ducts for like services and 6
inches between power and signal ducts.

7. Install manufactured duct elbows for stub-ups at poles and equipment and at
building entrances through the floor, unless otherwise indicated. Encase elbows
for stub-up ducts throughout the length of the elbow.

3.5 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST
CONCRETE

A.  Install handholes and boxes level and plumb and with orientation and depth coordinated
with connecting ducts to minimize bends and deflections required for proper entrances.
Use box extension if required to match depths of ducts, and seal joint between box and
extension as recommended by the manufacturer.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel,
graded from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent

undisturbed earth.
Bid Documents Underground Ducts and Raceways for Electrical Systems
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3.6

3.7

C.

Elevation: In paved areas and trafficways, set so cover surface will be flush with
finished grade. Set covers of other handholes 1 inch above finished grade.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors and as
indicated. Select arm lengths to be long enough to provide spare space for future
cables, but short enough to preserve adequate working clearances in the enclosure.

Field-cut openings for ducts and conduits according to enclosure manufacturer's written
instructions. Cut wall of enclosure with a tool designed for material to be cut. Size

holes for terminating fittings to be used, and seal around penetrations after fittings are
installed.

FIELD QUALITY CONTROL
Perform the following tests and inspections and prepare test reports:

1. -Demonstrate capability and compliance with requirements on completion of
installation of underground ducts and utility structures.

2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test
for out-of-round duct. Provide mandrel equal to 80 percent fill of duct. If
obstructions are indicated, remove obstructions and retest.

- Correct deficiencies and retest as specified above to demonstrate compliance.

CLEANING

Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length
of ducts. Follow with rubber duct swab for final cleaning and to assist in spreading
fubricant throughout ducts.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT
Al Direct buried underground conduits and duct banks shall be measured by the linear feet
of conduits and duct banks installed, including encasement, wiring, grounding,
underground warning tape, trenching and backfill with designated all measured in
place, completed, and accepted. Separate measurement shall be made for the various
types and sizes. Hand Boxes shall be measured by the unit.
Bid Documents Underground Ducts and Raceways for Electrical Systems
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PART 5 - PAYMENT
51 BASIS OF PAYMENT

A. Payment will be made at the contract unit price per linear foot for each type and size of
conduit and duct bank completed and accepted, including wiring as shown on the plans
and specified in 260519, grounding as specified in 260526, trench and back{ill with the
designated material. This price shall be full compensation for furnishing all materials
and for all preparation, assembly, and installation of these materials, and for all labor,
equipment, tools, and incidentals necessary to complete this item in accordance with
the provisions and intent of the plans and specifications.

Payment will be made under:

Item 26 0543 -1  1-Inch Schedule 40, PVC - Direct Buried--per linear foot

Item 26 0543 -2 2-Inch Schedule 40, PVC - Direct Buried--per linear foot

Item 26 0543 -3  Two 4-Inch Schedulé 40, PVC - Direct Buried--per linear foot

Item 26 0543 -4 One-Way, 1-Inch Duct Bank, Concrete Encased--per linear foot

Item 26 0543 -5  One-Way, 2-Inch Duct Bank, Concrete Encased--per linear foot

Item 26 0543 -6 One-Way, 3-Inch Duct Bank, Concrete Encased--per linear foot

Item 26 0543 -7 Two-Way, 3-Inch Duct Bank, Concrete Encased--per linear feet
tem 26 0543 -8  Four-Way, 3-Inch Duct Bank, Concrete Encased--per linear foot

Item 26 0543 -9  Six-Way, 3-Inch Duct Bank, Concrete Encased -- per linear foot

Item 26 05 43 - 10 Four-Way, 4-Inch Duct Bank, Concrete Encased--per linear foot

Item 26 0543 - 11 Six-Way, 2 - 4-Inch and 4-1 Inch Duct Bank, Concrete Encased--
per linear foot

[tem 26 0543 - 12 36 X 36 X 24 Inch Hand Box--per unit

Bid Documents Underground Ducts and Raceways for Electrical Systems
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B.  Costs include all labor, materials, services, testing and equipment necessary fo
complete the work in every respect.

END OF SECTION 260543
Bid Documents Underground Ducts and Raceways for Elecirical Systems
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1.  Identification of power and control cables.
2. Identification for conductors,
3. Underground-line warning tape.
4.  Equipment identification labels.
5. Miscellaneous identification producté.
1.3 SUBMITTALS
A.  Product Data: For each electrical identification product indicated.
1.4 QUALITY ASSURANCE
A.  Comply with ANSI AI13.1.
B.  Comply with NFPA 70.
C.  Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D.  Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969,

Bid Documents Identification for Electrical Systems
November 2008 260553-1

—-293-



Intercounty Connector Contract Ne. IC 2210-000-006/7/R.
West Operations Facility

1.5

A.

COORDINATION

Coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and the Operation and Maintenance
Manual; and with those required by codes, standards, and 29 CFR 1910.145. Use
consistent designations throughout Project.

Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

PART 2 - PRODUCTS

2.1

A.

22

CONDUCTOR IDENTIFICATION MATERIALS

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
thick by 1 to 2 inches wide.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing
ends of legend label.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

Write-On Tags: Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and
cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.

UNDERGROUND-LINE WARNING TAPE
Tape:

1.  Recommended by manufacturer for the method of installation and suitable fo
identify and locate underground electrical and communications utility lines.

2. Printing on tape shall be permanent and shall not be damaged by burial
operations.

Bid Documenis Identification for Electrical Sysiems
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3. Tape material and ink shall be chemically inert, and not subject to degrading

when exposed to acids, alkalis, and other destructive substances commonty found
in soils.

B. Color and Printing:
1. Comply with ANSI Z535.1 through ANSI Z535.5.
2. Inscriptiens for Red-Colored Tapes: ELECTRIC LINE, HIGH VOLTAGE.

3. Inscriptions for Orange-Colored Tapes: TELEPHONE CABLE, OPTICAL
FIBER CABLE.

C. Tag: TypelD:

1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin fiim,
a solid aluminum-foil core, and a clear protective film that allows inspection of
the continuity of the conductive core, bright-colored, continuous-printed on one
side with the inscription of the utility, compounded for direct-burial service.

2. Overall Thickness: 5 mils.

3. Toil Core Thickness: 0.35 mil.

4,  Weight: 28 Ib/1000 sq. ft..

5. 3-Inc;h'TensiIe According to ASTM D 882: 70 1bf, and 4600 psi.
2.3 EQUIPMENT IDENTIFICATION LABELS

A. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw

mounting. White letters on a dark-gray background. Minimum letier height shall be
3/8 inch.

24 CABLE TIES

A.  General-Purpose Cable Ties: Fungus inert, self extinguishing, one piece, self locking,
Type 6/6 nylon.

1. Minimum Width: 3/16 inch.

2. Tensile Sirength at 73 deg ¥, According to ASTM D 638: 12,000 psi.

Bid Documenis Identification for Electrical Systems
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2.5

3.  Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black except where used for color-coding.
MISCELLANEOQOUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in Division 09 painting Sections for paint materials

and application requirements. Select paint system applicable for surface material and
location (exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION

A.  Verify identity of each item before installing identification products.

B. Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

C.  Apply identification devices to surfaces that require finish after completing finish work.

D.  Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners

' appropriate to the location and substrate,

E. System Identification Color-Coding Bands for Raceways and Cables: Each color-
coding band shall completely encircle cable or conduit. Place adjacent bands of two-
color markings in contact, side by side. Locate bands at changes in direction, at
penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at
25-foot maximum intervals in congested areas.

F.  Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of
conductor or cable at a location with high visibility and accessibility.

G. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:

1.  Outdoors: UV-stabilized nylon.

2. In Spaces Handling Environmental Air: Plenum rated.
Bid Documents Identification for Electrical Systems
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H.  Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches below finished prade.

Use multiple tapes where width of multiple lines installed in a common trench exceeds
16 inches overall.

L Painted Identification: Comply with requirements in Division 09 painting Sections for
surface preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A.  Power-Circuit Conductor Identification, 600 V or Less: For conductors in pull and
junction boxes, and handholes, use color-coding conductor tape to identify the phase.

1.

Color-Coding for Phase ldentification, 600 V or Less: Use colors listed below for
ungrounded service feeder and branch-circuit conductors.

Color shall be factory applied or field applied for sizes larger than
No. 8 AWG, 1T authorities having jurisdiction permit.

Colors for 208/120-V Circuits:
1)  Phase A: Black.

2)  Phase B: Red.

3} Phase C: Blue.

Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns
for a minimum distance of 6 inches from terminal points and in boxes
where splices or taps are made. Apply last two turns of tape with no tension
to prevent possible unwinding. Locate bands to avoid obscuring factory
cable markings.

B. Auxiliary Electrical Systems Conductor Identification: Identify ficld-instalied alarm,
control, and signal connections.

L.

Bid Documents
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C.  Locations of Underground Lines: Identify with underground-line warning tape for
power, lighting, communication, and control wiring and optical fiber cable.

1. Install underground-line warning tape for both direct-buried conduits and concrete
encased conduits.

2. Provide Magnetic Type Warning Tape for Fiber Optical Conduits.

D.  Operating Instruction Signs: Install instruction signs to facilitate proper operation and
maintenance of electrical systems and items to which they connect. Install instruction

signs with approved legend where instructions are needed for system or equipment
operation.

E.  Emergency Operating Instruction Signs: Install instruction signs with white legend on a
red background with minimum 3/8-inch- high letters for emergency instructions at
equipment used for power transfer AND Standby Generator Operation..

F.  Equipment Identification Labels: Apply labels to disconnect switches and protection
equipment, control panels, control stations, terminal cabinets, and racks of each system.
Systems include power, lighting, control, communication, signal, monitoring, and alarm
systems unless equipment is provided with its own identification.

1. Labeling Instructions:

~a  Indoor Equipment: Engraved, laminated acrylic or melamine label. Unless
otherwise indicated, provide a single line of text with 1/2-inch- high letters
on 1-1/2-inch- high label; where two lines of text are required, use labels 2
inches high,

b.  Outdoor Equipment: Engraved, laminated acrylic or melamine label.

2.  Equipment to Be Labeled:

a.  Panelboards: Typewritten directory of circuits in the location provided by
panclboard manufacturer. Paneclboard identification shall be engraved,
laminated acrylic or melamine label.

b.  Enclosures and electrical cabinets.
c.  Emergency system boxes and enclosures.

d. Enclosed switches,

Bid Documents Identification for Electrical Systems
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e. Enclosed circuit breakers.

f Enclosed controllers.

g.  Variable-speed controllers,

h. Push-button stations.

i Power transfer equipment.

i Contactors.

k. Power-generating units.

L. Monitoring and control equipment.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A,  No separate measurement will be made for work under this section,

PART 5 - PAYMENT

5.1 BASIS OF PAYMENT

A. No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01

Item 011010-02

Item 011010-03

Ttem 011010-04

[tem 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island-per lump sum
Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 260553

Bid Documents
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1

A

1.2

1.3

1.4

Bid Documents

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
Section Includes:
1. Distribution panelboards.

2, Lighting and appliance branch-circuit panelboards.
DEFINITIONS

SVR: Suppressed voltage rating.

TVSS: Transient voltage surge suppressor.

SUBMITTALS

Product Data: For each type of panelboard, switching and overcurrent protective
device, transient voltage suppression device, accessory, and component indicated.
Include dimensions and manufacturers’ technical data on features, performance,
electrical characteristics, ratings, and finishes.

Shop Drawings: For each panelboard and related equipment.

1.  Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.
3. Detail bus configuration, current, and voltage ratings.

4. Short-circuit current rating of panelboards and overcurrent protective devices,

Panelboards
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1.5

D.

Bid Documents

5. Include evidence of NRTL listing for series rating of installed devices.
6.  Include wiring diagrams for power, signal, and control wiring.
Qualification Data: For qualified testing agency.

Field Quality-Control Reports:

1. Test procedures used.

2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve lest results that
comply with requirements.

Panelboard Schedules: For installation in panelboards.

Operation and Maintenance Data: For panelboards and components to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 01 Section "Operation and Maintenance Data," include the following:

1.  Manufacturer's written instructions for festing and adjusting overcurrent
protective devices.

2. Time-current curves, including selectable ranges for each type of overcurrent
protective device that allows adjustments.

QUALITY ASSURANCE
Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

Source Limitations: Obtain panelboards, overcurrent protective devices, components,
and accessories from single source from single manufacturer.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NEMA PB 1.

Panelboards
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E.

1.6

1.7

1.8

1.9

Comply with NFPA 70.

DELIVERY, STORAGE, AND HANDLING

Remove loose packing and flammable materials from inside panelboards; install
temporary electric heating (250 W per panelboard) to prevent condensation.

Handle and prepare panelboards for installation according to NECA 407,

PROJECT CONDITIONS

Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight,
wet work in spaces is complete and dry, work above panelboards is complete, and
temporary HVAC system is operating and maintaining ambient temperature and
humidity conditions at occupancy levels during the remainder of the construction
period.

COORDINATION

Coordinate layout and installation of panelboards and components with other
construction that penetrates walls or is supported by them, including electrical and other
types of equipment, raceways, piping, encumbrances to workspace clearance
requirements, and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

WARRANTY

Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace transient voltage suppression devices that fail in materials or workmanship
within specified warranty period.

1.  Warranty Period: Five years from date of Substantial Completion.

Bid Documents Panelboards
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PART2 - PRODUCTé
2.1 GENERAL REQUIREMENTS FOR PANELBOARDS
A.  Enclosures: Surface-mounted cabinets.
1. Rated for environmental conditions at installed location.
a.  Indoor Dry and Clean Locations: NEMA 250, Type 1.
b.  Outdoor Locations: NEMA 250, Type 4X.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts,
match box dimensions; for flush-mounted fronts, overlap box.

3. Hinged Front Cover: Entire front trim hinged to box and with standard door
-within hinged trim cover.

4.  Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard
front with flanges for attachment to panelboard, wall, and ceiling or floor.

5. Directory Card: Inside panelboard door, mounted in transparent card holder.
B.  Incoming Mains Location: Top and bottom.
C. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.

2. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment
grounding conductors; bonded to box.

D. Conductor Connectors: Suitable for use with conductor material and sizes.
1.  Material: Hard-drawn copper, 98 percent conductivity.
2. Main and Neutral Lugs: Mechanical type.

3.  Ground Lugs and Bus-Configured Terminators: Mechanical type.
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E.

Service Equipment Label: NRTL labeled for use as service equipment for panelboards

or load centers with one or more main service disconmecting and overcurrent protective
devices.

F.  Future Devices: Mounting brackets, bus connections, filler plates, and necessary
appurtenances required for future installation of devices.

G. Panelboard Short-Circuit Current Rating: Rated for series-connected system with
integral or remote upstream overcurrent protective devices and labeled by an NRTL.
Include size and type of allowable upstream and branch devices, listed and labeled for
series-connected short-circuit rating by an NRTL.

22 DISTRIBUTION PANELBOARDS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

1. Square D; a brand of Schneider Electric.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

B. Panelboards: NEMA PB 1, power and feeder distribution type.

C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.

D. Mains: Circuit breaker.

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and
Smaller: Bolt-on circuit breakers,

F.  Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than
125 A: Bolt-on circuit breakers; plug-in circuit breakers where individual positive-
locking device requires mechanical release for removal.

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A.  Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

1.  Square D; a brand of Schneider Electric.
Bid Documents Panelbeards
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2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.
B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

C. Mains: Circuit breaker.

D.  Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without
disturbing adjacent units.

E. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1.  Square D; a brand of Schneider Electric.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Eaton Electrical Inc.; Cufler-Hammer Business Unit.

B. Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with series-connected
rating to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level
overloads, and instantaneous magnetic trip clement for short circuits. Adjustable
magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. GFCI Circuit Breakers: Single- and two-pole configurations with Class A
ground-fault protection (6-mA trip).

3.  Molded-Case Circuit-Breaker (MCCB) Features and Accessories:
a.  Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and

conductor materials.
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c.  Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-
intensity discharge (HID) lighting circuits.

d.  Ground-Fault Protection: Integrally mounted relay and trip unit with

adjustable pickup and time-delay settings, push-to-test feature, and ground-
fault indicator.

e.  Multipoele units enclosed in a single housing or factory assembled to operate
as a single unit,

f.  Handle Clamp: Loose attachment, for holding circuit-breaker handle in on
position.

PANELBOARD SUPPRESSORS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following :

1. Square Dj; a brand of Schneider Electric.
2. Qeneral Electric Company; GE Consumer & Industrial - Electrical Distribufion.
3. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

Surge Protection Device: IEEE C62.41-compliant, integrally mounted, solid-state,
parallel-connecied, non-modular type, with sine-wave tracking suppression and filtering
modules, UL 1449, second edition, short-circuit cuwrent rating matching or exceeding
the panelboard short-circuit rating, and with the following features and accessories:

1.  Accessories:
a.  LED indicator lights for power and protection status.
b.  Audible alarm, with silencing switch, to indicate when protection has failed.

¢.  Omne set of dry contacts rated at 5 A and 250-V ac, for remote monitoring of
protection status.
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PART 3 - EXECUTION

3.1 EXAMINATION

A.  Receive, inspect, handle, and store panelboards according to NECA 407.

B. Examine panelboards before installation. Reject panelboards that are damaged or rusted
or have been subjected to water saturation.

C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2  INSTALLATION

A. Install panelboards and accessories according to NECA 407.

B.  Mount panelboard cabinet plumb and rigid without distortion of box.

C. Install filler plates in unused spaces.

D. Arrange conductors in gutters into groups and bundle and wrap with wire ties after
completing load balancing.

E. Comply with NECA 1.

33 IDENTIFICATION

A.  Identify field-installed conductors, interconnecting wiring, and components;, provide
warning signs complying with Division 26 Section "Identification for Electrical
Systems."

B. Create a directory to indicate installed circuit loads after balancing panelboard loads;
incorporate Owner's final room designations. Obtain approval before installing. Use a
computer or typewriter to create directory; handwritten directories are not acceptable.

C. Panclboard Nameplates: Label each panelboard with a nameplate complying with
requirements for identification specified in Division 26 Section "lIdentification for
Electrical Systems."

Bid Documenis Panelboards
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D.

3.4

3.5

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Division 26
Section "ldentification for Electrical Systems."

FIELD QUALITY CONTROL

Testing Agency: Engage a qualified testing agency to perform tests and inspections.

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply,
feeder, and control circuit.

2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Panelboards will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports, including a certified report that identifies
panelboards included and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after remedial action.

ADJUSTING

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

Load Balancing: After Substantial Completion, but not more than 60 days after Final
Acceptance, measure load balancing and make circuit changes.

1. Measure as directed during period of normal system loading.

2. Perform load-balancing circuit changes outside normal occupancy/working
schedule of the facility and at time directed. Avoid disrupting critical 24-hour
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services such as fax machines and on-line data processing, computing,
transmitting, and receiving equipment.

3. After circuit changes, recheck loads during normal load period. Record all load
readings before and after changes and submit test records.

4. Tolerance: Difference exceeding 20 percent between phase loads, within a
panelboard, is not acceptable. Rebalance and recheck as necessary to meet this
minimum requirement.

3.6 PROTECTION

A. Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's written instructions.

PART 4 - MEASUREMENT
4.1 METHOD OF MEASUREMENT
A.  No separate measurement will be made for work under this section.
PART 5 - PAYMENT
5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01 Western Facility Operations Building—per lump sum
Ttem 011010-02 Western Facility Police Building—per lump sum
[tem 011010-03 Western Facility Fuel Island—per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 262416
Bid Documents Panelboards
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1

A,

1.2

1.3

Bid Documents

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:

1. Receptacles, receptacles with integral GFCI, and associated device plates.
2, Snap swifches.

3. Communications outlets.

4. Cord and plug sets.

Related Sections inchide the following:

1. Division 27 Section "Communications Horizontal Cabling" for workstation
outlets.
DEFINITIONS

EMI: Electromagnetic interference.

GFCI: Ground-fault circuit interrupter.

Pigtail: Short lead used to connect a device to a branch-circuit conductor.
RFI: Radio-frequency interference.

UTP: Unshielded twisted pair.

Wiring Devices
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1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.

B.  Operation and Maintenance Data: For wiring devices to include in all manufacturers'
packing label warnings and instruction manuals that include labeling conditions.

1.5 QUALITY ASSURANCE

A, Source Limitations: Obtain each type of wiring device and associated wall plate
through one source from a single manufacturer. Insofar as they are available, obtain all
wiring devices and associated wall plates from a single manufacturer and one source.

B.  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.

C. Comply with NFPA 70.
1.6 COORDINATION
A.  Receptacles for Owner-Furnished Equipment: Match plug configurations.
1. Cord and Plug Sets: Match equipment requirements.
PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1.  Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).
3.  Leviton Mfg. Company Inc. (Leviton).

4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

Bid Documents Wiring Devices
November 2008 262726-2

-312~



Intercounty Connector Contract No. 1C 2210-000-006/7/R

West Operations Facility
2.2 STRAIGHT BLADE RECEPTACLES
A. Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 1, NEMA WD 6
configuration 5-20R, and UL 498.
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Cooper; 5351 (single), 5352 (duplex).
b.  Hubbell; HBL5351 (single), CR5352 (duplex).
c.  Leviton; 5891 (single), 5352 (duplex).
d.  Pass & Seymour; 5381 (single), 5352 (duplex).
2.3 GEFCI RECEPTACLES
A.  General Description: Straight blade, feed-through type. Comply with NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted
-when device 15 tripped.
- B.  Duplex GFCI Convenience Receptacles, 125V, 20 A:
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Cooper; GF20.
b.  Pass & Seymour; 2084.
2.4 CORD AND PLUG SETS
A.  Description: Match voltage and current ratings and number of conductors to
requirements of equipment being connected.
1.  Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket;
with green-insulated grounding conductor and equipment-rating ampacity plus a
minimum of 30 percent.
2. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle
type for connection.
Bid Documents Wiring Devices
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2.5 SNAP SWITCHES
A.  Comply with NEMA WD 1 and UL 20,
B.  Switches, 120/277 V, 20 A:
1. Available Products: Subject to compliance with requirements, products that may
be incorporated into the Work include, but are not limited to, the following:
a.  Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four
way).
b.  Hubbell; CS1221 (single pole), C81222 (two pole), CS1223 (three way),
(CS1224 (four way).
c.  Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-
2 (four way).
d.  Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three
way), 20AC4 (four way).
2.6 COMMUNICATIONS OUTLETS
A.  Telephone Outlet:
1.  Available Products: Subject to compliance with requirements, products that rhay
be incorporated into the Work include, but are not limited to, the following:
a.  Cooper; 3560-6.
b.  Leviton; 40649,
2. Description: Single RJ-45 jack for terminating 100-ohm, balanced, four-pair
UTP; TIA/EIA-568-B.1; complying with Category Se. Comply with UL 1863.
2.7 WALL PLATES
A.  Single and combination types to match corresponding wiring devices.
1.  Plate-Securing Screws: Metal with head color to match plate finish.
Bid Documents Wiring Devices
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2. Material for Finished Spaces: 0.035-inch thick, satin-finished stainless steel.
3. Material for Unfinished Spaces: Galvanized steel.
4.

Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and
listed and labeled for use in "wet locations."

B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with type 3R
weather-resistant, die-cast aluminum with lockable cover.

2.8 FINISHES

A. Color: Wiring device catalog numbers in Section Text do not designate device color.

1.

Wiring Devices Connected to Normal Power System: White unless otherwise
indicated or required by NFPA 70 or device listing.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

B. Coordination with Other Trades:

Bid Documents
November 2008

Take steps to insure that devices and their boxes are protected. Do not place wall
finish materials over device boxes and do not cut holes for boxes with routers that
are guided by riding against outside of the boxes.

Keep outlet boxes free of plaster, drywall joint compound, mortar, cement,
concrete, dust, paint, and other material that may contaminate the raceway
system, conductors, and cables.

Install device boxes in brick or block walls so that the cover plate does not cross a
joint unless the joint is troweled flush with the face of the wall.

Install wiring devices after all wall preparation, including painting, 1s complete.

Wiring Devices
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C. Conductors:

Do not strip insulation from conductors until just before they arc spliced or
terminated on devices.

Strip insulation evenly around the conductor using tools designed for the purpose.
Avoid scoring or nicking of solid wire or cutting strands from stranded wire.

The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

D. Device Installation:

Bid Documents
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Replace all devices that have been in temporary use during construction or that

show signs that they were installed before building finishing operations were
complete.

Keep each wiring device in its package or otherwise protected until it is time to
connect conductors.

Do not remove surface protection, such as plastic film and smudge covers, until
the last possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches
(152 mm) in length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.,

Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits,
splice No. 12 AW pigtails for device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold
device mounting screws in yokes, allowing metal-to-metal contact.

Wiring Devices
262726-6
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E.

32

Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles down, and on horizontally
mounted receptacles to the right.

Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and
remount outlet boxes when standard device plates do not fit flush or do not cover rough
wall opening.

FIELD QUALITY CONTROL
Perform tests and inspections and prepare test reports.
1. Test Instruments: Use instruments that comply with UL 1436.

2. Test Instrument for Convenience Receptacles: Digital wiring analyzer with
digital readout or illuminated LED indicators of measurement.

Tests for Convenience Receptacles:
1. Line Voltage: Acceptable range is 105 to0 132 V.

2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is not

acceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trp: Test for tripping values specified in UL 1436 and UL 943,
5.

Using the test plug, verify that the device and its outlet box are seciwrely mounted.

6.  The tests shall be diagnostic, indicating damaged conductors, high resistance at
the circuit breaker, poor connections, inadequate fault current path, defective
devices, or similar problems. Correct circuit conditions, remove malfunctioning
units and replace with new ones, and retest as specified above,

PART 4 - MEASUREMENT

41 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
Bid Documents Wiring Devices
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PART 5 -PAYMENT

Contract No. I1C 2210-000-006/7/R

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Ttem 011010-01

Item 011010-02

Item 011010-03

Ttem 011010-04

Item 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island—per lump sum

Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B. Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 262726

Bid Documents
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SECTION 262816 - ENCLOSED SWITCHES
PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A.  Section Includes:
1.  Fusible switches.
2. Nonfusible switches.
3. Enclosures.
1.3 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.
C. SPDT: Single pole, double throw.

1.4 SUBMITTALS

A.  Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated. Include dimensioned elevations, sections, weighfs, and
manufacturers' technical data on features, performance, electrical characteristics,
ratings, accessories, and finishes.

1. Enclosure types and details for types other than NEMA. 250, Type 1.
2. Current and voltage ratings.

3. Short-circuit current ratings (interrupting and withstand, as appropriate).

Bid Documents Enclosed Switches
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1.5

4.  Include evidence of NRTL listing for series rating of installed devices.

5. Detail features, characteristics, ratings, and factory settings of individual
overcurrent protective devices, accessories, and auxiliary components.

Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations,
sections, details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.
Qualification Data: For qualified testing agency.
Field quality-control reports.

1. Test procedures used.

+ 2. Test results that comply with requirements.

3. Results of failed tests and corrective action taken to achieve test results that
comply with requirements.

Manufacturer's field service report.

Operation and Maintenance Data: For enclosed switches and circuit breakers to include
in emergency, operation, and maintenance manuals. In addition to items specified in
Division 01 Section "Operation and Maintenance Data," include the following:

1.  Manufacturer's written instructions for testing and adjusting enclosed switches
and circuit breakers.

QUALITY ASSURANCE
Testing Agency Qualifications: Member company of NETA or an NRTL.

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

Source Limitations: Obtain enclosed swiiches and circuit breakers, overcurrent

protective devices, components, and accessories, within same product category, from
single source from single manufacturer.

Bid Documents Enclosed Switches
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C.

1.6

Electrical Components, Devices, and Accessories: Listed and labeled as defined in

NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Comply with NFPA 70.

COORDINATION

Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

PART 2 - PRODUCTS

2.1 FUSIBLE SWITCHES

A.  Manufacturers: Subject to compliance with requirements, provide products by one of

the following:

1.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.

2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3.  Square D; a brand of Schneider Electric,

B.  Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower raied, with clips or bolt pads to accommodate indicated fuses,
lockable handle with capability to accept three padlocks, and interlocked with cover in
closed position.

C.  Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors,
2. Neutral Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.
3. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.
4,  Lugs: Mechanical type, suitable for number, size, and conductor material.
Bid Documents Enclosed Switches
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22

A,

B.

C.

5. Service-Rated Switches: Labeled for use as service equipment

NONFUSIBLE SWITCHES

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Eaton Electrical Inc.; Cutler-Hammer Business Unit.
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution.
3. Square Dj; a brand of Schneider Electric.

Type HD, Heavy Duty, Single Throw, 240-V ac, 1200 A and Smaller; UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three
padlocks, and interlocked with cover in closed position.

Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

2. Neufral Kit: Internally mounted; insulated, capable of being grounded and
bonded; labeled for copper and aluminum neutral conductors.

3.  Lugs: Mechanical type, suitable for number, size, and conductor material.

PART 3 - EXECUTION

3.1 EXAMINATION
A. Examine elements and surfaces to receive enclosed switches for compliance with
installation tolerances and other conditions affecting performance of the Work.
B.  Proceed with installation only after unsatisfactory conditions have been corrected.
32 INSTALLATION
A, Install individual wall-mounted switches with tops at uniform height unless otherwise
indicated.
Bid Documents Enclosed Switches
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B. Install fuses in fusible devices.
C. Comply with NECA 1.

33 IDENTIFICATION

A, Comply with requirements in Division26 Section "Identification for Electrical
Systems."

1. Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.
3.4 FIELD QUALITY CONTROL
A.  Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Mamufacturer's Field Service: Engape a factory-authorized service representative to

inspect, test, and adjust components, assemblies, and equipment installations, including
connections.

C.  Perform tests and inspections,

1. Manufaciurer's Field Service: Engage a factory-authorized service representative
to inspect components, assemblies, and equipment installations, including
connections, and to assist in testing.

D.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed switch, component, connecting
supply, feeder, and control circuit.

2. Test continuity of each circuit.

E. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

Bid Documents Enclosed Switches
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3. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

F.  Enclosed switches will be considered defective if they do not pass tests and inspections.

3.5 ADJUSTING

A.  Adjust moving parts and operable components to function smoothly, and lubricate as
recommended by manufacturer.

PART 4 - MEASUREMENT
41  METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
PART 5 -PAYMENT

5.1 BASIS OF PAYMENT

A.  No separate payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Ttem 011010-01 Western Facility Operations Building—per lump sum
ftem 011010-02 Western Facility Police Building—per lump sum
Item 011010-03 Western Facility Fuel Island—per lump sum

Item 011010-04 Western Facility Salt Dome—per lump sum

Item 011010-05 Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and equipment necessary to
complete the work in every respect.

END OF SECTION 262816

Bid Documents Enclosed Switches
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SECTION 262913 - ENCLOSED CONTROLLERS

PART 1 - GENERAL

1.1

A.

1.2

1.3

14

RELATED DOCUMENTS

Drawings and General Provisions of the Contract, including General and

Supplementary Conditions and Division 01 Specification Sections, apply to this
Section.

SUMMARY

Section includes the following enclosed controllers rated 600 V and less:
1.  Full-voltage manual.

2. Full-voltage magnetic,

DEFINITIONS

MCP: Motor circuit protector.

N.C.: Normally closed.

N.O.: Normally open.

OCPD: Overcurrent protective device.

SUBMITTALS

Product Data: For each type of enclosed controller. Include manufacturer's technical

data on features, performance, electrical characteristics, ratings, and enclosure types and
finishes.

Shop Drawings: For each enclosed controller. Include dimensioned plans, elevations,

sections, details, and required clearances and service spaces around controller
enclosures.

1.  Show tabulations of the following:

a.  Each installed unit's type and details.

Bid Docoments Enclosed Controllers
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b.  Factory-installed devices.
¢.  Nameplate legends.
d.  Short-circuit current rating of integrated unit.

e.  Listed and labeled for integrated short-circuit current (withstand) rating of

OCPDs in combination controllers by an NRTL acceptable to authorities
having jurisdiction.

f Features, characteristics, ratings, and factory settings of individual OCPDs
in combination controllers,

2. Wiring Diagrams: For power, signal, and control wiring.
C.  Qualification Data: For qualified testing agency.

D.  Field quality-control reports.

E.  Operation and Maintenance Data: For enclosed controllers to include in emergency,
operation, and maintenance manuals. In addition to items specified in Division 01
Section "Operation and Maintenance Data," include the following:

1. Routine maintenance requirements for enclosed controliers and installed
components.

2. Manufacturer's written instructions for setting field-adjustable overload relays.

¥.  Load-Current and Overload-Relay Heater List: Compile after motors have been

installed, and arrange to demonstrate that selection of heaters suits actual motor
nameplate full-load currents.

1.5 QUALITY ASSURANCE
A. Testing Agency Qualifications: Member company of NETA or an NRTL,

1.  Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-
site testing.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and

application.
Bid Documents Enclosed Controllers
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C.  Comply with NFPA 70.
1.6 DELIVERY, STORAGE, AND HANDLING

A.  Store enclosed controllers indoors in clean, dry space with uniform temperature to

prevent condensation. Protect enclosed controllers from exposure to dirt, fumes, water,
corrosive substances, and physical damage.

B. If stored in arcas subject to weather, cover enclosed controllers to protect them from
weather, dirt, dust, corrosive substances, and physical damage.

1.7 PROJECT CONDITIONS

A, Environmental Limitations: Rate equipment for continuous operation under the
following conditions unless otherwise indicated:

1.  Ambient Temperature: Not less than minus 22 deg F and not exceeding 104
deg F.

2. Aliitude: Not exceeding 6600 feet.

1.8 COORDINATION

A. Coordinate layout and installation of enclosed controllers with other construction
including conduit, piping, equipment, and adjacent surfaces, Maintain required
workspace clearances and required clearances for equipment access doors and panels,

B.  Coordinate installation of roof curbs, equipment supports, and roof penetrations.

PART 2 - PRODUCTS
2.1 FULL-VOLTAGE CONTROLLERS

A. General Requirements for Full-Voltage Controllers: Comply with NEMA ICS 2,
general purpose, Class A.

B. Motor-Starting Switches: "Quick-make, quick-break" toggle or push-bufton action;
marked to show whether unit is off or on.

1. Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Bid Documents Enclosed Controllers
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3.

a.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.

b.  General Electric Company; GE Consumer & Industrial - Electrical
Distribution.

c.  Rockwell Automation, Inc.; Allen-Bradley brand.
d.  Siemens Energy & Automation, Inc.

e.  Square Dj; a brand of Schneider Electric.
Configuration: Nonreversing.

Surface mounting.

C.  Fractional Horsepower Manual Controllers: "Quick-make, quick-break" toggle or push-
button action; marked to show whether unit is off, on, or tripped.

4.

Bid Documents
November 2008

Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.  Eaton Electrical Inc.; Cutler-Hammer Business Unit.

b. General Electric Company; GE Consumer & Industrial - Electrical
Distribution.

c.  Rockwell Automation, Inc.; Allen-Bradley brand,
d.  Siemens Energy & Automation, Inc.

e.  Square Dj; a brand of Schneider Electric.
Configuration: Nonreversing.

Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10
tripping characteristics; heaters matched to nameplate full-load current of actual
protected motor; external reset push button; bimetallic type.

Surface mounting.

Enclosed Controllers
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D. Integral Horsepower Manual Controllers: "Quick-make, quick-break" toggle or push-
button action; marked to show whether unit is off, on, or tripped.

1.

4.

Manufacturers: Subject to compliance with requirements, available

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit,

b.  General Electric Company; GE Consumer & Industrial - FElectrical
Distribution.

¢.  Rockwell Automation, Inc.; Allen-Bradley brand.

d.  Siemens Energy & Automation, Inc.

¢

Square D; a brand of Schneider Electric.

Configuration: Nonreversing.

Overload Relays: Inverse-time-current characteristics; NEMA ICS 2, Class 10
tripping characteristics; heaters and sensors in each phase, matched to nameplate
full-load current of actual protected motor and having appropriate adjustment for
duty cycle; external reset push button; bimetallic type.

Surface mounting,.

E.  Magnetic Controllers: Full voliage, across the line, electrically held.

Bid Documents
November 2008

Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited o, the following:

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

b.  General Electric Company, GE Consumer & Industrial - Electrical
Distribution.

C. Rockwell Automation, Inc.; Allen-Bradley brand.

d.  Siemens Energy & Automation, Inc.

Enclosed Controllers
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e.  Square D; a brand of Schneider Electric.
2. Configuration: Nonreversing.

3.  Contactor Coils: Pressure-encapsulated type.

a.  Operating Voltage: Depending on contactor NEMA size and line-voltage
rating, manufacturer's standard matching control power or line voltage.

4,  Power Contacts: Totally enclosed, double-break, silver-cadmium oxide;

assembled to allow inspection and replacement without disturbing line or load
wiring.

3. Control Circuits: 120-V ac; obtained from, with of sufficient capacity to operate
integral devices and remotely located pilot, indicating, and control devices.

6.  Bimetallic Overload Relays:
a.  Inverse-time-current characteristic.
b.  Class 10 tripping characteristic.

c.  Heaters in each phase matched to nameplate full-load current of actual
protected motor and with appropriate adjustment for duty cycle.

d.  Ambient compensated.
e.  Automatic resetting.
7. External overload reset push button.

F.  Combination Magnetic Controller:  Factory-assembled combination of magnpetic
controller, OCPD, and disconnecting means.

1.  Manufacturers: Subject to compliance with requirements, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a. Eaton Electrical Inc.; Cutler-Hammer Business Unit.

b.  General Electric Company, GE Consumer & Industrial - Electrical
Distribution.

Bid Documents Enclosed Conirollers
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c.  Rockwell Automation, Inc.; Allen-Bradley brand.
d.  Siemens Energy & Automation, Inc.
e.  Square D; a brand of Schneider Electric.
2. Fusible Disconnecting Means:
a. NEMAKS 1, heavy-duty, horsepower-rated, fusible switch with clips or
bolt pads to accommeodate Class R fuses.
b.  Lockable Handle: Accepts three padlocks and interlocks with cover in
closed position.
c.  Auxiliary Contacts: N.OJ/N.C., arranged to activate before switch blades
open.
3.  Nonfusible Disconnecting Means:

NEMA KS 1, heavy-duty, horsepower-rated, nonfusible switch.

Lockable Handle: Accepts three padlocks and interlocks with cover in
closed position.

Auxiliary Contacts: N.O./N.C,, arranged to activate before switch blades
open.

2.2 ENCLOSURES

A. Enclosed Controllers: NEMA ICS 6, to comply with environmental conditions at
installed location.

i.

2.

Bid Documents
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Dry and Clean Indoor Locations: Type 1.

Outdoor Locations: Type 4X.
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PART 3 - EXECUTION
3.1 EXAMINATION

A. Examine areas and surfaces to receive enclosed controllers, with Installer present, for
compliance with requirements and other conditions affecting performance of the Work.

B. Examine enclosed controllers before installation. Reject enclosed controllers that are
wet, moisture damaged, or mold damaged.

C.  Proceed with installation only after unsatisfactory conditions have been corrected.

32 INSTALLATION

A.  Wall-Mounted Controllers: Install enclosed controllers on walls with tops at uniform
height unless otherwise indicated, and by bolting units to wall or mounting on
lightweight structural-steel channels bolted to wall. For controllers not at walls, provide

freestanding racks complying with Division 26 Section "Hangers and Supports for
Electrical Systems."

B. Install fuses in each fusible-switch enclosed conftroller.

C.  Install heaters in thermal overload relays. Select heaters based on actual nameplate full-
load amperes after motors have been installed.

D. Comply with NECA 1.

33 IDENTIFICATION

A. Identify enclosed controllers, components, and control wiring. Comply with
requirements for identification specified in Division 26 Section "Identification for
Electrical Systems."

1.  Identify field-installed conductors, interconnecting wiring, and components;
provide warning signs.

2. Label each enclosure with engraved nameplate.

3.  Label each enclosure-mounted control and pilot device.

Bid Documents Enclosed Controllers
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3.4 CONTROL WIRING INSTALLATION
A. Install wiring between enclosed controllers and remote devices.
B.  Bundle, train, and support wiring in enclosures.

3.5 FIELD QUALITY CONTROL

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.

B.  Acceptance Testing Preparation:

1. Test insulation resistance for each enclosed controller, component, connecting
supply, feeder, and control circuit.
2. Test continuity of cach circuit.

C.  Prepare test and inspection reports including a certified report that identifies enclosed
controllers and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

3.6 PROTECTION

A. Temporary Heating: Apply temporary heat to maintain temperature according to
manufacturer's wriften instructions until enclosed controllers are ready to be energized
and placed info service.

B.

Replace confrollers whose interiors have been exposed to water or other liquids prior to
Substantial Completion.

PART 4 - MEASUREMENT

4.1 METHOD OF MEASUREMENT

A.  No separate measurement will be made for work under this section.
Bid Documents Enclosed Controllers
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PART 5-PAYMENT

Contract No. IC 2210-000-006/7/R

5.1 BASIS OF PAYMENT

A, No separaie payment will be made for work under this section. The cost of the work
described in this section shall be included in the respective Lump Sum Bids under:

Item 011010-01

Item 011010-02

Item 011010-03

Item 011010-04

Item 011010-05

Western Facility Operations Building—per lump sum
Western Facility Police Building—per lump sum
Western Facility Fuel Island-per lump sum
Western Facility Salt Dome—per lump sum

Western Facility Storage Building—per lump sum

B.  Costs include all labor, materials, services, testing and egquipment necessary to
complete the work in every respect.

END OF SECTION 262913
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SECTION 263213 - ENGINE GENERATORS

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A.  This Section includes packaged engine-generator sets for standby power supply with the
following features:

1.  Diescl engine.
2. Unit-mounted cooling system.
3. Unit-mounted control and monitoring.
4. Outdoor enclosure.
B. Related Sections include the following:

1. Division 26 Section "Transfer Switches" for transfer switches including sensors

and relays to initiate automatic-starting and -stopping signals for engine-generator
sets.

1.3 DEFINITIONS

A.  Operational Bandwidth: The total variation from the lowest to highest value of a

parameter over the range of conditions indicated, expressed as a percentage of the
nominal value of the parameter.

1.4 SUBMITTALS

A.  Product Data: For each type of packaged engine generator indicated. Include rated

capacities, operating characteristics, and furnished specialties and accessories. In
addition, include the following:

1. Thermal damage curve for generator.

Bid Documents Engine Generators
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1.5

Bid Documents

2. Time-current characteristic curves for generator protective device.

Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads,

required clearances, method of field assembly, components, and location and size of
each field connection,

1. Dimensioned outline plan and elevation drawings of engine-generator set and
other components specified.

2. Wiring Diagrams: Power, signal, and control wiring.
Qualification Data: For installer, manufacturer and testing agency.
Source quality-control test reports.

1. Certified summary of prototype-unit test report.

2. Certified Test Reporis: For components and accessories that are equivalent, but
not identical, to those tested on prototype unit.

3. Report of sound generation.

Field quality-control test reports.

Operation and Maintenance Data: For packaged engine generators to include in
emergency, operation, and maintenance manuals. In addition to items specified in
Division 01 Section "Operation and Maintenance Data," include the following:

1. List of tools and replacement items recommended to be stored at Project for ready
access. Include part and drawing numbers, current unit prices, and source of
supply.

Warranty: Special warranty specified in this Section.
QUALITY ASSURANCE

Installer Qualifications: Manufacturer's authorized representative who is frained and
approved for installation of units required for this Project.

I.  Maintenance Proximity: Not more than four hours' normal travel time from
Installer's place of business to Project site.

Engine Generators
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2. Engineering Responsibility: Preparation of data for vibration isolators of engine
skid mounts, including Shop Drawings, based on testing and engineering analysis

of manufacturer's standard units in assemblies similar to those indicated for this
Project.

B. Manufacturer Qualifications: A qualified manufacturer. Maintain, within 200 miles of

Project site, a service center capable of providing training, parts, and emergency
maintenance repairs.

C. Testing Agency Qualifications: An independent agency, with the experience and
capability to conduct the testing indicated, that is a member company of the
InterNational Elecirical Testing Association or is a nationally recognized testing
laboratory (NRTL), and that is acceptable to authorities having jurisdiction.

1. Testing Agency's Field Supervisor.  Person curently certified by the
InterNational Electrical Testing Association or the National Institute for

Certification in Engineering Technologies to supervise on-site testing specified in
Part 3.

D. Source Limitations: Obtain packaged generator sets and auxiliary components through
one source from a single manufacturer.

E.  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.

F. Comply with ASME BlS.i.

G. Comply with NFPA 37.

H. Comply with NFPA 70.

L Comply with NFPA 99.

J.  Comply with NFPA 110 requirements for Level 2 emergency power supply system.

K. Comply with UL 2200.

L. Engine Exhaust Emissions: Comply with applicable state and local government

requirements.
Bid Docuaments Engine Generators
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1.6 PROJECT CONDITIONS

A. Environmental Conditions: Engine-generator system shall withstand the following
environmental conditions without mechanical or electrical damage or degradation of
performance capability:

1. Ambient Temperature: 5 to 40 deg C.
2. Relative Humidity: 0 to 95 percent.
3. Altitude: Sealevel to 1000 feet.

1.7 COORDINATION

A. Coordinate size and location of concrete bases for package engine generators. Cast

anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified in Division 03.

1.8 WARRANTY

A.  Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair
or replace components of packaged engine generators and associated auxiliary
components that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Two years from date of Substantial Completion.

1.9 MAINTENANCE SERVICE

A. Initial Maintenance Service: Beginning at Substantial Completion, provide 24 months'
full maintenance by skilled employees of manufacturer's desipnated service
organization. Include quarterly exercising to check for proper starting, load transfer,
and running under load. Include routine preventive maintenance as recommended by
manufacturer and adjusting as required for proper operation. Provide parts and supplies
same as those used in the manufacture and installation of original equipment.

1.10 EXTRA MATERIALS

A. Furmish extra materials described below that match products installed and that are
packaged with protective covering for storage and identified with labels describing

contents,

1.  Filters: One sct each of lubricating oil, fuel, and combustion-air filters.
Bid Documents Engine Generators
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PART 2 - PRODUCTS

2.1

A.

2.2

MANUFACTURERS

Manufacturers: Subject to compliance with requirements, provide products by one of
the following:

1. Caterpillar; Engine Div.

2. Generac Power Systems, Inc.

3. Kohler Co.; Generator Division.

4. Onan/Cummins Power Generation; Industrial Business Group.
ENGINE-GENERATOR SET

Factory-assembled and -tested, engine-generator set.

Mounting Frame: Maintain alignment of mounted components without depending on
concrete foundation; and have lifiing attachments,

1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting
frame to indicate location and Lifting capacity of each lifting attachment and
generator-set center of gravity.

Capacities and Characteristics:

1.  Power Output Ratings: Nominal ratings as indicated, with capacity as required fo
operate as a unit as evidenced by records of prototype testing.

2. QOufput Connections: Three-phase, four wire.

3. Nameplaies: For each major system component to identify manufacturer's name
and address, and model and serial number of component.

Generator-Set Performance:

1.  Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage
from no load to full load.

Bid Documents Engine Generators
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2.

Transient Voltage Performance: WNot more than 20 percent variation for 50
percent step-load increase or decrease. Voltage shall recover and remain within
the steady-state operating band within three seconds.

Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency
from no load to full load.

Steady-State Frequency Stability: When system is operating at any constant load
within the rated load, there shall be no random speed variations outside the
steady-state operational band and no hunting or surging of speed.

Transient Frequency Performance: Less than 5 percent variation for 50 percent
step-load increase or decrease. Frequency shall recover and remain within the

- steady-state operating band within five seconds.

Sustained Short-Circuit Current: For a 3-phase, bolted short circuit at system
output terminals, system shall supply a miniommum of 250 percent of rated full-load
current for not less than 10 seconds and then clear the fault automatically, without
damage to generator system components.

Start Time: Comply with NFPA 110, Type 10, system requirements.

E.  Generator-Set Performance for Sensitive Loads:

Bid Documents
November 2008

Oversizing generator compared with the rated power output of the engine is
permissible to meet specified performance.

a.  Nameplate Data for Oversized Generator: Show ratings required by the
Contract Documents rather than ratings that would normally be applied to
generator size installed.

Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage
from no load to full load.

Transient Voltage Performance: WNot more than 10 percent variation for 50

percent step-load increase or decrease. Voltage shall recover and remain within
the steady-state operating band within 0.5 second.

Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of
rated frequency from no load to full load.
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