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SCOPE OF WORK 
SECTION 01100 

FRESNO UNIFIED SCHOOL DISTRICT 
Wawona Middle School Chiller Replacement 

A. SCOPE OF WORK

1. Replace existing chiller and pump at Wawona Middle School, with owner provided 
chiller, pump, and buffer tank per contract drawings.

B. RELATED SECTIONS

1. Wawona Middle School Chiller Replacement Contract Drawing
2. Wawona Middle School Technical Specifications
3. WC-1Trane Chiller Submittal
4. P-2 Pump Submittal
5. Buffer Tank Submittal

C. QUALITY ASSURANCE

1. Contractor Qualifications:

a. The contractor must have a current California C20 contractor's license at 
time of bid.

2. Warranty:
a. The contractor must supply a one-year (12 month) guarantee against 

faulty workmanship and materials.

D. CONTRACTOR RESPONSIBILITY

1. Contractor to provide all labor, material, tools, and equipment to install a fully 
functional chiller, buffer tank, and pump, including automation by completion date.

2. Remove and dispose of existing chiller.
3. Facilitate factory start-up of new chiller on owner’s behalf. Coordinate start-up so 

that FUSD personnel will be present.
4. Provide water balance for new chiller per specifications.
5. Provide all necessary wire, conduit, fuses, and breakers of appropriate size for new 

chiller, and pump.
6. Provide conduit, and wiring to reestablish existing BAS inputs, outputs, and sensors 

to accomplish sequence of operations of new chiller and pump. Programming by 
FUSD.

7. Clean and treat all new and existing piping.
8. Provide transport of new owner provided chiller, buffer tank, and pump from 

FUSD Maintenance yard, 4600 N Brawley Ave. Fresno, CA 93722 to site of 
installation
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SCOPE OF WORK 
SECTION 01100 E.         EXECUTION

1. Comply with manufacturer’s installation instructions
2. Verify conditions are acceptable for product installation in 

accordance with manufacturer’s instructions.
3. Protect installed product and other surfaces from damage during 

construction.

F. SITE INFORMATION

1. Installation Location: 
4524 N Thorne Ave 
Fresno, CA 93704

G. SEQUENCE OF OPERATION
Chiller and Pump Control

The new chiller shall be enabled from the existing BAS to the new chiller controller. Once 
enabled, the chiller shall enable P-2. Chiller shall be allowed to operate on its internal controls to 
maintain chilled water temperature. Provide sensors, conduit, wiring, and programming to allow the 
new chillers status and alarms to be monitored through the District’s BAS. 

Scope of Work 2 of 2FRESNO UNIFIED SCHOOL DISTRICT; Prepared  
Informal Bid No. , Wawona Middle School Chiller Replacement



GENERAL MECHANICAL AND PLUMBING 
REV DATE: 04/25/16 
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SECTION 220000 
GENERAL MECHANICAL AND PLUMBING 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. This division requires the furnishing and installation of items specified or indicated on the drawing or
reasonably inferred there from, including every article, device or accessory necessary to facilitate each
system's functioning as a complete and lawful system.

B. General Requirements, Division 01 of the Specifications, pertains to and is hereby made a part of
Divisions 22 and 23. Contractor is to review the conditions and requirements of Division 1, including
Sections on submittals and job site conditions and procedures.

C. Electrical power and control wiring 50 volts and greater, motor starters, and disconnects are included
in FACILITY SERVICES SUBGROUP, unless otherwise noted.

1.2 SCOPE OF WORK: 

A. This work shall consist of, but not be limited to, the following: Furnish and install plumbing fixtures
and piping as shown for a complete and functioning system; and furnish and install chiller, boilers, unit
ventilators, fans, controls, ductwork, grilles, flex duct and dampers as shown for a complete and
functioning system. Prior to fabrication of ductwork, contractor shall verify clearances to determine if
structural or other trades have infringed on the space allotted for mechanical equipment. If
interferences occur, notify the General Contractor, District and the Architect or Mechanical Engineer.

1.3 FEES AND PERMITS: 

A. The contractor shall secure all permits, licenses, and inspections required for this work as outlined in
Division 01.

1.4 CODES AND REGULATIONS: 

A. All work and materials shall be in accordance with the following codes as adopted and amended by
the authority having jurisdiction. Nothing in these drawings or specifications is to be construed to
permit work not conforming to these codes. Should the drawings or specifications call for material or
methods of construction of a higher quality or standard than required by these codes, the
specifications shall govern.
1. California Code of Regulations:

a. Title 8, Industrial Relations.
b. Title 19, Public Safety.
c. Title 20, Building Standards.
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GENERAL MECHANICAL AND PLUMBING 
REV DATE: 04/25/16 
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d. Title 24, Building Standards.
2. California Building Code.
3. California Mechanical Code.
4. California Plumbing Code.
5. Standards and regulations of other agencies or organizations, as listed in this specification

relating to products or procedures. For example, American National Standards Institute,
American Society for Testing and Materials, American Society of Mechanical Engineers, etc.

1.5 GUARANTEE: 

A. Guarantee shall be in accordance with the General Conditions. These specifications may extend the
period of guarantee for certain items. Where such extensions are called for, or where items are
normally provided with guarantee periods in excess of that called for in the General Conditions, the
certificate of guarantee shall be furnished to District per Specification Section – GUARANTEES.

1.6 DRAWINGS: 

A. Layout of equipment and systems is generally diagrammatic, unless specifically dimensioned.
Drawings shall be checked for interferences with structural or other conditions before installing work.
Interferences shall be called to the attention of the District.

1.7 DEFINITIONS: 

A. Piping: The term piping shall mean all pipe, fittings, valves, insulation and accessories as required for a
complete piping system.

B. Agencies and Organizations:
1. AABC - Associated Air Balance Council
2. AAR - Association of American Railroads
3. AGA - American Gas Association
4. AMCA - American Moving and Conditioning Association
5. ANSI - American National Standards Institute
6. ARI - Air Conditioning and Refrigeration Institute
7. ASHRAE - American Society of Heating, Refrigerating and Air Conditioning Engineers.
8. ASME - American Society of Mechanical Engineers
9. ASTM - American Society for Testing and Materials
10. AWWA - American Water Works Association
11. AAPMO - International Association of Plumbing and Mechanical Officials
12. NEMA - National Electrical Manufacturers’ Association
13. NEBB - National Environmental Balancing Bureau
14. NFPA - National Fire Protection Association
15. SMACNA - Sheet Metal and Air Conditioning Contractors National Association
16. UL - Underwriters’ Laboratories
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PART 2 - PRODUCTS: 

2.1 QUALITY STANDARDS OF MATERIALS: 

A. The listing of product manufacturers in the various sections of the specifications and drawings is
intended to establish a standard of quality only. It is not the intent of the Engineer to discriminate
against any material or product that is equivalent, in the opinion of the Engineer, to the standards as
described in the specifications and drawings, nor is it intended to preclude open competitive bidding.

B. Products by other manufacturers will be accepted as outlined in Division 1, Specification Section -
SUBSTITUTIONS. No products will be reviewed less than 10 days prior to bid date.

C. The contractor shall submit to the District copies of complete lists of materials proposed for use,
giving manufacturer's name and catalog numbers. Complete shop drawings shall follow for all
equipment and fixtures. Shop drawings shall include dimensions, capacities, performance curves and
other characteristics as listed in product specifications. Material or equipment shall not be ordered
until a written reply is received from the District indicating review and approval of the submittals.

PART 3 - EXECUTION 

3.1 TESTING AND START-UP: 

A. Refer to Division 01, and individual sections, for requirements for clean-up, testing, balancing and
start-up.

B. The HVAC system shall be balanced by a contractor licensed by a nationally recognized air balance
certification agency to the to the satisfaction of the District’s representative per Specification Section
– TESTING, ADJUSTING AND BALANCING.

C. The piping systems shall be tested in accordance with the California Plumbing Code. Domestic hot and
cold water piping shall be tested at 100 psig air pressure for a period of 2 hours. Gas piping shall be
tested at 60 PSIG air pressure for a period of I hour. Sewer piping shall be tested with al water column
to the height of the highest vent line. There shall be no detectable drop in pressure during the test,
except that associated with temperature change. The gauge used shall have a least count of I PSIG and
a range not greater than 150% of the testing pressure.

D. Maintenance and operations manuals shall be provided at the conclusion to the project. They are to
be loose-leaf vinyl covered binders with the project name displayed on the spline of the book in1/2”
high letters. Indexed tabs shall identify the individual sections. The manuals shall include installation,
repair manuals provided by the equipment manufacturers, parts lists, listing of local supplier which
carries replacement parts, wiring and control diagrams, air balance report, and other pertinent data.
Copies shall be delivered to the Engineer for review prior to submission to the District as outlined in
Division 1.

E. Verbal: The Contractor shall also verbally instruct the District's maintenance staff in the operation and
maintenance of all equipment and systems.
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3.2 WORKMANSHIP: 

A. All work done under this Division shall be the highest quality for the trade. Ductwork and piping shall
be parallel to building lines. Exposed work shall be properly finished to reflect pride in workmanship.

3.3 SITE VISITATION: 

A. Prior to bidding this project, the contractor shall visit the site and become familiar with the site
conditions. The contractor shall verify the work to be performed. Failure to visit the site will not be
accepted as an excuse for extra compensation for visible obstacles.

END OF SECTION 
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SECTION 220529 
PLUMBING AND HVAC SUPPORTS AND ANCHORS 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Pipe, duct and equipment hangers, supports, and associated anchors.

B. Equipment bases and supports.

C. Sleeves and seals.

D. Flashing and sealing equipment and pipe stacks.

E. Seismic bracing.

1.2 WORK FURNISHED BUT INSTALLED UNDER OTHER SECTIONS: 

A. Furnish hanger and support inserts and sleeves to General Contractor for placement into formwork.

1.3 REFERENCES: 

A. ANSI/ASME B31.1 - Power Piping.

B. NFPA 13 - Standard for the Installation of Sprinkler Systems.

C. NFPA 14 - Standard for the Installation of Standpipe and Hose Systems.

D. State of California Seismic Code Requirements, Titles 21, 22, 24, Table 2-23J.

E. Guidelines for Seismic Restraints of Mechanical Systems and Plumbing Piping Systems (SMACNA - Los
Angeles).

1.4 QUALITY ASSURANCE: 

A. Supports for Sprinkler Piping:  In conformance with NAPA 13.

1.5 SUBMITTALS: 

A. Submit shop drawings and product data under provisions of Specification Section - SUBMITTALS.

B. Indicate hanger and support framing and attachment methods.
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PART 2 - PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS: 

A. Hangers for pipe sizes 1/2 to 1 1/2 inch carbon steel, adjustable swivel, split ring.

B. Hangers for pipe sizes two to four inches and cold pipe sizes six inches and over:  Carbon steel,
adjustable, clevis.

C. Hangers for hot pipe sizes 6 inches and over:  Adjustable steel yoke, cast iron roll, double hanger.

D. Multiple or Trapeze Hangers:  Steel channels with welded spacers and hanger rods; cast iron roll and
stand for hot pipe sizes six inches and over.

E. Wall support for pipe sizes to three inches:  Cast iron hook.

F. Wall support for pipe sizes four inches and over:  Welded steel bracket and wrought steel clamp;
adjustable steel yoke and cast iron roll for hot pipe sizes six inches and over.

G. Vertical support:  Steel riser clamp.

H. Floor support for pipe sizes to four inches and all cold pipe sizes:  Cast iron adjustable pipe saddle,
locknut nipple, floor flange, and concrete pier or steel support.

I. Floor support for hot pipe sizes six inches and over adjustable cast iron roll and stand, steel screws,
and concrete pier or steel support.

J. Copper pipe support:  Carbon steel ring, adjustable, copper plated.

K. Shield for insulated piping two inches and smaller:  18 gauge galvanized steel shield over insulation in
180 degree segments, minimum 12 inches long at pipe support.

L. Shield for insulated piping 2 l/2 Inches and larger (except cold water piping):  Pipe covering
protective saddles.

M. Shields for insulated cold water piping 2 1/2 inches and larger:  Hard block non-conducting saddles in
90 degree segments, 12 inch minimum length, block thickness same as insulation thickness.

N. Shields for vertical copper pipe risers:  Sheet lead.

2.2 HANGER RODS: 

A. Steel Hanger Rods:  Threaded both ends, threaded one end, or continuous threaded.

2.3 INSERTS: 

A. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit
threaded hanger rods.
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2.4 FLASHING: 

A. Metal Flashing:  26 gauge galvanized steel.

B. Lead Flashing:  5 Ib./sq. ft. sheet lead for waterproofing; one lb./sq. ft. sheet lead for soundproofing.

C. Flexible Flashing:  47 mil thick sheet butyl; compatible with roofing.

D. Caps:  Steel, 22 gauge minimum; 16 gauge at fire resistant elements.

2.5 EQUIPMENT CURBS: 

A. Fabricate curbs according to drawings and specification section for equipment.

2.6 SLEEVES: 

A. Sleeves for pipes through non-fire rated floors:  Form with 18 gauge galvanized steel.

B. Sleeves for pipes through non-fire rated beams, walls, footings, and potentially wet floors:  Form
with steel pipe or 18 gauge galvanized steel.

C. Sleeves for pipes through fire rated and fire resistive floors and walls, and fireproofing:
Prefabricated fire rated sleeves including seals, UL listed.

D. Sleeves for round ductwork:  Form with galvanized steel.

E. Sleeves for rectangular ductwork:  Form with galvanized steel or wood.

F. Stuffing insulation:  Glass fiber type, non-combustible.

G. Caulk:  Sealant of quality specified in Specification Section -SEALANTS.

2.7 FABRICATION: 

A. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for
continuous insulation wrapping.

B. Design hangers without disengagement of supported pipe.

C. Provide copper plated hangers and supports for copper piping or sheet lead packing between hanger
or support and piping.

2.8 FINISH: 

A. Prime coat exposed steel hangers and supports.  Hangers and supports located in crawl spaces, pipe
shafts, and suspended ceiling spaces are not considered exposed.
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2.9 SEISMIC BRACING FOR DUCTS: 

A. Provide a lateral bracing system as shown on drawings.  A typical vertical support system conforming
to Title 24 must also be used.  However, where bracing occurs, the vertical angle shown may replace
a typical vertical support.  This includes a trapeze vertical supporting system.

B. Brace all rectangular ducts six sq. ft. of area and larger.  Brace all round ducts 28" in diameter and
larger.

C. Transverse bracing shall be installed at each duct turn and at each end of a duct run.  Longitudinal
bracing shall occur at 60' - o.c. maximum.  Transverse bracing for one duct section may also act as
longitudinal bracing for a duct section connected perpendicular to it, if the bracing is installed within
four feet of the intersection of both ducts and bracing is sized for the larger duct.  Duct joints shall
conform to SMACNA duct Construction standard.  All joints in duct sections shall provide a positive
fastening together of the section.

D. No bracing is required if the top of duct is suspended 12" or less from the supporting structural
member and attached to top of duct.

E. A group of ducts may be combined in a larger size frame using the overall dimensions with maximum
weight for selection of the members.

F. Walls (including gyp-board non-bearing partitions), which have ducts running through them may
replace a typical transverse brace except where fire damper is installed.  Provide solid blockings
around duct penetration at stud wall construction.

G. Ducts and pipes not braced shall be installed with a 6" minimum clearance to vertical ceiling hanger
wires.

H. All sheet metal for bracing to be Fy = 33 ksi.

2.10 SEISMIC BRACING FOR PIPES: 

A. Brace all pipes 2 1/2" diameter and larger:
1. EXCEPTIONS:

a. Brace all piping 1 1/4" and larger located in boiler rooms, mechanical equipment rooms
and refrigeration machinery rooms.  Bracing requirements for pipes less than 2 1/2" in
diameter shall be the same as for 2 1/2" pipes in all other locations.

b. Brace all fuel gas and oil piping, medical gas piping and compressed air piping 1" and
larger.

c. Seismic braces may be omitted: (1) when the top of the pipe is suspended 12" or less from
the supporting structure member and the pipe is suspended by an individual hanger and
(2) on all piping 3/4" and smaller.

B. Provide a lateral bracing system as shown on drawings.  A typical vertical support system conforming
to the following Title 24 requirements must also be used.
1. Vertical Piping:
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a. Attachment - Vertical piping shall be secured at sufficiently close intervals to keep the pipe
in alignment and carry the weight of the pipe and contents. Stacks shall be supported at
their bases and if over two stories in height at each floor by approved metal floor clamps.

b. Screwed pipe - Screwed pipe (I.P.S.) or flanged pipe shall be supported at approximately
10-foot intervals.

c. Copper tubing - Copper tubing shall be supported at approximately 6 foot intervals for
tubing 1 1/2" and smaller in diameter and 10-foot intervals for tubing 2" and larger in
diameter.

d. Pipes of other approved materials shall be supported in accordance with their approved
installation standards.

C. Transverse bracings at 40' 0" o.c. maximum, unless otherwise noted.

D. Longitudinal bracings at 80' 0" o.c. maximum, unless otherwise noted. When thermal expansion or
contraction is involved, provide longitudinal bracings at anchor points. The longitudinal braces and the
connections must be capable of resisting the force induced by expansion and contraction.

E. Transverse bracing for one pipe section may also act as longitudinal bracing for the pipe section
connected perpendicular to it, if the bracing is installed within 24" of the elbow or tee of similar size.

F. For threaded piping the flexibility may be provided by the installation of swing joints. In welded or
solder joint piping the flexibility shall be provided by expansion loops or manufactured flexible
connectors.  For piping with manufactured ball joints select length of piping offset using "Seismic
Drift" in place of "Expansion Per Joint Manufacturers" selection table.  Seismic Drift = 0.015 ft. per
foot of height.

G. Do not use branch lines to brace main lines.

H. Trapeze hangers may be used.  Provide flexibility in joints where pipes pass through building seismic
or expansion joints, or where rigidly supported pipes connect to equipment with vibration isolators.

I. A rigid piping system shall not be braced to dissimilar parts of a building or two dissimilar building
systems that may respond in a different mode during an earthquake.  Examples:  Wall and a roof;
solid concrete wall and a metal deck with lightweight concrete fill.

J. Provide large enough pipe sleeves through walls or floors to allow for anticipated differential
movements (minimum 1" clearance per side).

K. At vertical pipe risers, wherever possible, support the weight of the riser at a point or points above the
center of gravity of the riser.  Provide lateral guides at the top and bottom of the riser, and at
intermediate points not to exceed 30' 0" on center.

L. Cast iron pipe of all types, glass pipe and any other pipe joined with a shield and clamp assembly
where the top of the pipe is 12" or more from supporting structure shall be braced on each side of a
change in direction of 90 deg. or more.  Riser joints shall be braced or stabilized between floors.

M. For gas piping, the bracing details, schedules and notes may be used except that transverse bracing
shall be at 20' 0 o.c. maximum and longitudinal bracing at 40'-0" o.c. maximum.  Also 1", 1 1/4", 1
1/2", and 2" diameter pipes shall be braced the same as 2 1/2" diameter pipe in the schedule.  (No
bracing is required for pipes 3/4" diameter and smaller.)
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N. Proprietary bracing systems approved by the OSA may be used in lieu of the braces shown in the 
details.  Written proof of approval must accompany submittals. 

2.11 SEISMIC BRACING OF EQUIPMENT: 

A. Mechanical Equipment Anchorages such as bolts, expansion anchors, screws, etc., shall comply with 
the force level requirements of Title 24, C.C.R., Table No. 2-23-J-Part B. 

B. Restraining Devices shall be designed to conform with the force level requirements of Note 1.  The 
following companies, in the past, have met these requirements on a job-to-job submittal.  The 
names are listed for convenience only with no intention of excluding other companies. 
1. California Dynamics Corporation 
2. Mason Industries, Inc. 
3. M.W. Sausse and Company, Inc. 

C. Restraining Devices must be placed on all sides of the equipment base. 

D. It is the entire responsibility of the Equipment Manufacturer to design his equipment so that the 
strength and anchorage of the internal components of the equipment exceeds the force level used to 
restrain and anchor the unit itself to the supporting structure. 

PART 3 - EXECUTION 

3.1 INSERTS: 

A. Provide inserts to General Contractor for placement in concrete formwork.  

B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams.  

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over four inches. 

D. Where concrete slabs form finished ceiling, provide inserts to be flush with slab surface.  

E. Where inserts are omitted, notify District and get instructions from Structural Engineer. 

3.2 PIPE HANGERS AND SUPPORTS: 

A. Support horizontal piping as follows: 
 PIPE SIZE   MAX. HANGER SPACING           HANGER DIAMETER 

  1/2 to 1 1/4 inches     6' 6" 3/8" 
  1 1/2 to 2 inches   10' 0"    3/8" 
  2 1/2 to 3 inches    10' 0"    1/2" 
  4 to 6 inches     10' 0    5/8" 
  8 to 12 inches    14' 0"    7/8" 
  14 inches and Over    20' 0"    1" 
  PVC (all sizes      6' 0"    3/8" 
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C.l. Bell and Spigot
(or No-Hub) and at Joints   5' 0" 1/2" 

B. Install hangers to provide minimum 1/2 inch space between finished covering and adjacent work.

C. Place a hanger and seismic brace (as required) within 12 inches of each horizontal elbow.

D. Use hangers with 1 1/2 inch minimum vertical adjustment.

E. Support horizontal cast iron pipe adjacent to each hub, with five feet maximum spacing between
hangers.

F. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub.

G. Where several pipes can be installed in parallel and at same elevation, provide multiple or trapeze
hangers.

H. Support riser piping independently of connected horizontal piping.

3.3 EQUIPMENT BASES AND SUPPORTS: 

A. Provide equipment bases of concrete type.

B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.

C. Construct support of steel members.  Brace and fasten with flanges bolted to structure.

D. Provide rigid anchors for pipes after vibration isolation components are installed.

3.4 FLASHING: 

A. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weather or
waterproofed walls, floors, and roofs.

B. Flash vent and soil pipes projecting three inches minimum above finished roof surface with lead
worked one inch minimum into hub, eight inches; minimum clear on sides with 24 x 24 inches sheet
size.  For pipes through outside walls, turn flanges back into wall and caulk, metal counterflash and
seal.

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides with
minimum 36 x 36 inch sheet size.  Fasten flashing to drain clamp device.

D. Seal floor, shower, mop sink drains watertight to adjacent materials.

E. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, installed in
accordance with manufacturer's instructions for sound control.

F. Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface.
Flexible sheet flash and counterflash with sheet metal; seal watertight.
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3.5 SLEEVES: 

A. Set sleeves in position in formwork.  Provide reinforcing around sleeves. 

B. Extend sleeves through floors one inch above finished floor level.  Caulk sleeves full depth and 
provide floor plate. 

C. Where piping or ductwork penetrates floor, ceiling. or wall, close off space between pipe or duct and 
adjacent work with stuffing insulation and calk seal.  Provide close fitting metal collar or escutcheon 
covers at both sides of penetration. 

D. Install chrome plated steel escutcheons at finished surfaces. 

END OF SECTION 
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SECTION 220750 
PIPING INSULATION 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Piping insulation.

B. Jackets and accessories.

C. No asbestos allowed.

1.2 REFERENCES: 

A. Insulation shall comply with California Title 24, Energy Conservation Standards.

1.3 QUALITY ASSURANCE: 

A. Applicator Company specializing in piping insulation application with three years minimum
experience.

B. Materials:  Flame spread/fuel contributed/smoke developed rating of 25/50/50 in accordance with
ASTM E84, NAPA 255, UL 723.

1.4 SUBMITTALS: 

A. Submit product data under provisions of Specification Section - SUBMITTALS.

B. Include product description, list of materials and thickness for each service, and locations.

C. Submit manufacturer's installation instructions under provisions of Specification Section - SUBMITTAL.

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. Knauf.

B. Certainteed.

C. Armstrong.
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D. Substitutions:  Under provisions of Fresno Unified School District Division 01.

2.2 FIBERGLASS INSULATION: 

A. Glass fiber insulation; ANSI/ASTM C 47; 'k' value of 0.24 at 75 degrees F; noncombustible.  Preformed
with all service jacket.

2.3 FOAM INSULATION: 

A. Cellular foam; flexible, plastic; 'k' value of 0.28 at 75 degrees F.  Armaflex FR or equivalent For 3/4"
and smaller pipes or refrigerant piping.

2.4 JACKETS: 

A. Interior Applications:
1. Vapor Barrier Jackets:  Kraft reinforced foil vapor barrier with self-sealing adhesive joints.
2. PVC Jackets:  One-piece, premolded type.  Comply with Paragraph 1.03, B.

B. Exterior Applications:
1. Aluminum Jackets:  ASTM B209; 0.020 inch; smooth finish.
2. Stainless Steel Jackets:  Type 304 stainless steel; 0.010 inch thick; smooth finish.
3. Cellular foam insulation to have manufacturer's approved coating for UV protection.

2.5 ACCESSORIES: 

A. Insulation Bands:  3/4-inch wide; 0.015-inch thick stainless steel, or 0.007-inch thick aluminum
depending on jacket.

B. Metal Jacket Bands:  3/8-inch wide; 0.015-inch thick aluminum. 0.010-inch thick stainless steel.

C. Insulating Cement:  ANSI/ASTM C195; hydraulic setting mineral wool.

D. Adhesives:  Compatible with insulation.

PART 3 - EXECUTION 

3.1 PREPARATION: 

A. Install materials after piping has been tested and approved.

3.2 INSTALLATION: 

A. Install materials in accordance with manufacturer's instructions.

FRESNO UNIFIED SCHOOL DISTRICT; Prepared  
Informal Bid No. , Wawona Middle School Chiller Replacement



PIPING INSULATION 
REV DATE: 02/01/01 

© FRESNO UNIFIED SCHOOL DISTRICT 220750 - Page 3 of 3 

B. Continue insulation with vapor barrier through penetrations.

C. In exposed piping, locate insulation and cover seams in least visible locations.

D. On insulated piping with vapor barrier, insulate fittings, valves, unions, flanges, strainers, flexible
connections, and expansion joints.

E. On insulated piping without vapor barrier and piping conveying fluids 140 degrees F or less, do not
insulate flanges and unions at equipment, but bevel and seal ends of insulation at such locations.

F. Provide an insert, not less than six inches long, of same thickness and contour as adjoining insulation,
between support shield and piping, but under the finish jacket, on piping two inches diameter or
larger, to prevent insulation from sagging at support points.  Inserts shall be cork or other heavy
density insulating material suitable for the planned temperature range.  Kin-Line 463 or 466
insulation rings.

G. Neatly finish insulation at supports, protrusions, and interruptions.

H. Jackets:
1. Indoor, Concealed Applications:  Insulated pipes conveying fluids above ambient temperature

shall have standard jackets.  Insulate fittings, joints, and valves with insulation of like material
and thickness as adjoining pipe.  All service or PVC jackets may be used.

2. Indoor, Concealed Applications:  Insulated dual-temperature pipes or pipes conveying fluids
below ambient temperature shall have vapor barrier jackets. Insulate fittings, joints, and valves
with molded insulation of like material and thickness as adjacent pipe.  All service or PVC
jackets may be used.

3. Indoor, Exposed Applications:  For pipe exposed in mechanical equipment rooms or in finished
spaces, insulate as for concealed applications.  Provide PVC or metal jackets unless metal
jacket is specifically required.

4. Exterior Applications:  Provide vapor barrier jackets.  Cover with aluminum or stainless steel
jacket with seams located on bottom side of horizontal piping. Insulate fittings, joints, and valves
with insulation of like material and thickness as adjoining pipe.  Caulk with silicone (clear or
silver) at all joints.

5. Buried Piping:  Provide factory fabricated assembly with PVC pipe jacket and foam insulation
(equivalent to PermaPipe).

3.3 SCHEDULE: 

A. Comply with California Title 24 Energy Conservation Standards as minimum.

B. Provide 1" minimum on domestic hot water.  Insulate cold water lime to water heater per Code.

C. Provide 1 1/2" minimum for chilled or heating hot water mains and 1" or branches.

D. Provide 1/2” on all cold water exposed to exterior.

END OF SECTION 
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SECTION 220810 
TESTING, ADJUSTING AND BALACING OF SYSTEMS 

PART 1 - GENERAL 

1.1 TESTS AND ADJUSTMENTS 

A. General:  Unless otherwise directed, tests shall be witnessed by a representative of the District.
Work to be concealed shall not be enclosed until prescribed tests are made.  Should any work be
enclosed before such tests, the Contractor shall, at his expense, uncover, test and repair his work and
that of other Contractors to original conditions.  Leaks and defects shown by tests shall be repaired
and entire work retested.

B. Piping Tests:
1. General:  Tests may be made in sections, however, all connections between sections previously

tested and new section must be included in the new test. There shall be no drop in pressure
during test except that due to ambient temperature changes.  All components of system not
rated for test pressure shall be isolated from system before test is made.

2. Water Piping:  Maintain 100 psig water
3. Refrigerant Piping:  Refer to paragraph 3-01, D.

C. Ductwork Tests:  High velocity ductwork shall be tested in accordance with SMACNA Standards using
blower, orifice and manometers.  Leakage shall not exceed 0.5% of design CFM capacity at 150% of
design system pressure.

1.2 PIPING IDENTIFICATION 

A. All exposed piping shall be identified with piping identification markers.  Markers shall be placed at
all equipment connections, at point where pipe enters concealed area, at all legs of tees of 3-way
valves, and at 15' intervals on straight lengths of pipe.  Install markers in accordance with
manufacturer's recommendations.  Vapor barrier on chilled water insulation shall not be penetrated.
Underground piping shall be identified according to Specification Section PLUMBING AND HVAC
IDENTIFICATION.

1.3 SYSTEM ENERGY BALANCE 

A. Scope:  Provide the services of an independent test and balance agency to test, adjust and balance,
retest, and record performance of the system to obtain design quantities as specified.

B. Qualifications:  Prior to commencing work, the agency shall be approved by the District and shall be
certified by the Associated Air Balance Council or shall have submitted adequate documentation to
satisfy the District as to his competence.  The agency shall provide documentation of having
successfully completed at least five projects of similar size and scope.
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C. Instruments:  All instruments shall be accurately calibrated; calibration histories shall be available for 
examination.  Application of instrumentation shall be in accordance with AABC Standards. 

D. Submittals:  Include in shop drawings copies of forms to be used for testing and balancing showing all 
data, which is to be recorded.  Two copies of completed balance report shall be submitted to District 
for review. 

E. Procedure - General Procedure shall be in accordance with the Associated Air Balance Council's 
"National Standards for Field Measurements and Instrumentation - Total System Balance", Volume 
Two, No. 12173.  System shall be in full, continuous operation during test.  Tolerances of balanced 
quantities shall be plus 10%, minus 0% of design quantities.  All nameplate data, manufacturer, 
model, and serial numbers shall be recorded for each item tested. 

F. Extended Warranty:  The test and balance agency shall include an extended warranty of 90 days 
after completion of test and balance work, during which time the District at its discretion may request 
a recheck or resetting of any item or items in test report.  The agency shall provide technicians to 
assist the District in making any tests he may require during this period of time. 

G. Air Balance Procedure (For Each Air Handling System): 
1. Adjust blower CFM to design requirements. 
2. Record motor full load amperes. 
3. Make pitot tube traverse of main supply ducts and obtain design CFM at fans. 
4. Record system static pressures, suction and discharge. 
5. Adjust system for design CFM recirculated air. 
6. Adjust system for design CFM outside air.  Record volume readings.  Check air temperatures 

and record. 
7. Record entering air temperatures (DB heating, DB and WB cooling). 
8. Adjust all main supply and return air ducts to design CFM. 
9. Adjust all zones to design CFM, supply and return. 
10. Adjust all diffusers, grilles and registers to plus 10%, minus 0% of design requirements. 
11. Adjust CFM at all exhaust fans, make-up units, etc. (high and low speed, where applicable).  

Record applicable data from items 1 through 11 above. 
12. Each grille, diffuser, and register shall be identified as to location. 
13. Size, type and manufacture of diffusers, grilles, registers and all tested items shall be identified 

and listed.  Manufacturer's ratings shall be used to make required calculations on all items. 
14. Readings and tests of diffusers, grilles, and registers shall include required FPM velocity and test 

resultant velocity, required CFM an test resultant CFM after adjustments. 
15. In cooperation with the control manufacturer's representative, set adjustments of automatically 

operated dampers to operate as specified.  Testing agency shall check all controls for proper 
calibrations and list all controls requiring adjustment by control installers. 

16. All diffusers, grilles, and registers shall be adjusted for required air patterns and to minimize 
drafts. 

17. As a part of the work of this contract, the air conditioning contractor shall make any changes in 
the pulleys, belts, and dampers or the addition of dampers required for correct balance as 
recommended by air balance agency, at no additional cost to District. 

H. Water Balance Procedure (For Each Pumping System): 
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1. Set valves for maximum coil flow.
2. Remove and clean all strainers.
3. Examine water in system and determine if water has been treated and cleaned.
4. Check expansion tanks to determine that they are properly charged and that the system is

completely full of water.  Bleed air from system.
5. Set operating temperatures of boilers, chillers and cooling towers to design requirements.
6. Air balance must be complete before water balance begins.
7. Adjust pumps to design flow through boilers, chillers, and cooling towers to design flow.
8. Record leaving and return water temperatures at boilers, chillers, and cooling towers.  Reset to

correct design temperature.
9. Record water temperatures at inlet side of coils.  Record rise or drop of temperatures from

source.
10. Balance coils for design flow and mark settings on flow controllers.
11. After coils are balanced, recheck settings at pumps, boilers, chillers and cooling towers and

readjust if required.
12. Record pressure drop through coils, and reset to design flow.  Set pressure drop across bypass

valve to match coil full flow pressure drop.
13. Record the following at each coil:

a. Inlet water temperatures.
b. Leaving water temperatures.
c. Pressure drop across coil.
d. Pressure drop across bypass valve.

14. Record pump suction and discharge pressures at operating condition and also with pump
discharge valve completely closed.

15. Record running amperage of pump motor at operating condition and also with pump discharge
valve completely closed.

16. Record after metering device readings.

1.4 TESTS, ADJUSTMENTS AND BALANCING: 

A. All air conditioning, heating and ventilating systems shall be tested, adjusted and balanced.  Both
heating and cooling functions shall be checked.  Tolerances of balanced quantities shall be plus 10%,
minus 0% of design quantities.  A complete written air balance report shall be submitted to the
District for review.

END OF SECTION 
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SECTION 232113 
HYDRONIC PIPING 

PART 1 - GENERAL 

1.01 WORK INCLUDED: 
A. Pipe and pipe fittings.

B. Valves.

C. Heating water piping system.

D. Chilled water piping system.

E. Chilled/Hot water piping system.

F. Condensate drains.

1.02 REFERENCES: 
A. ANSI/ASME - Boiler and Pressure Vessel Code.

B. ANSI/ASME Sec 9 - Welding and Brazing Qualifications.

C ANSI/ASME B16.3 - Malleable Iron Threaded Fittings Class 150 and 300. 

D. ANSI/ASME B31.9 - Building Services Piping.

E. ANSI/ASTM D2466 - Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40.

F. ANSI/AWS A5.8 - Brazing Filler Metal.

G. ANSI/AWS Dl.1 - Structural Welding Code.

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

I. ASTM A120 - Pipe, Steel, Black and Hot-Dipped Zinc Coated (Galvanized), Welded and
Seamless, for Ordinary Uses.

J. ASTM A234 - Pipe Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and
Elevated Temperatures.

K. ASTM B32 - Solder Metal.
L. ASTM B88 - Seamless Copper Water Tube.

M. ASTM D1785 - Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120.

N. ASTM D2241 - Poly (Vinyl Chloride) (PVC) Plastic Pipe (SDR-PR).

O. ASTM D2310 - Machine-Made Reinforced Thermosetting Resin Pipe.
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P. ASTM D2466 - Socket-Type PVC Plastic Type Fittings, Schedule 40.

Q. ASTM D2467 - Socket-Type PVC Plastic Type Fittings, Schedule 80.

R. ASTM D2855 - Making Solvent-Cemented Joints with PVC Pipe and Fittings.

S. ASTM F477 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe.

1.03 REGULATORY REQUIREMENTS: 
A. Conform to ANSI/ASME B31.9.

1.04 QUALITY ASSURANCE: 
A. Valves:  Manufacturer's name and pressure rating marked on valve body.  Valves shall be

manufactured in the USA.

B. Welding Materials and Procedures:  Conform to ANSI/ASME SEC 9 and applicable state labor
regulations.

C. Welders Certification:  In accordance with ANSI/ASME SEC 9. ANSI/AWS D1.1.

1.05 SUBMITTALS: 
A. Submit product data under provisions of Section 01300.

B. Include data on pipe materials, pipe fittings, valves, and accessories.

C. Include welder’s certification of compliance with ANSI/ASME SEC 9 or ANSI/AWS D1.1.

1.06 DELIVERY, STORAGE AND HANDLING: 
A. Deliver material to job-site in new, dry, unopened, and well-marked containers showing

product and manufacturer’s name.

B. Material handling equipment shall be selected and operated so as not to damage
equipment or existing construction.

C. Deliver material in sufficient quantity to allow continuity of work.

D. No material may be stored uncovered in the open or in contact with the ground.

E. Handle material to prevent damage during transportation and installation.

F. The Contractor shall assume full responsibility for the protection and safekeeping of
products stored on premises.

G. Deliver and store valves in shipping containers with labeling in place.

PART 2 - PRODUCTS 
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2.01 HEATING WATER/CHILLED/HOT WATER PIPING, ABOVE GROUND: 
A. Steel Pipe:  ASTM A53 or A120, Schedule 40, black.

1. Fittings:  ANSI/ASTM B16.3, malleable iron or ASTM A234, forged steel welding type
fittings.

2. Joints:  Screwed, or ANSI/AWS D1.1, welded.

B. Copper Tubing:  ASTM B88, Type L, hard drawn, may be used at unit ventilators and air
handlers; all other shall be steel pipe.

1. Fittings:  ANSI/ASME B 16.23 cast brass of ANSI/ASME B 16.29 solder wrought copper.
2. Joints:  ASTM B32, solder, Grade 95TA. ANSI/AWS A5.8, BCuP silver braze.

2.02 EQUIPMENT DRAINS AND OVERFLOWS: 
A. Steel Pipe:  ASTM A53 or A120, Schedule 40 galvanized.

1. Fittings:  Galvanized cast iron, or ANSI/ASTM B16.3 malleable iron.
2. Joints:  Screwed, or grooved mechanical couplings.

B. Copper Tubing:  ASTM B88, Type M, K hard drawn.
1. Fittings:  ANSI/ASME B16.23 cast brass, or ANSI/ASME B16.29 solder wrought copper.
2. Joints:  ASTM B32, solder, Grade 95TA. ANSI/AWS A5.8, BCuP silver braze.

2.03 FLANGES, UNIONS AND COUPLINGS: 
A. Pipe Size 2 Inches and Under:  150 psig malleable iron unions for threaded ferrous piping;

bronze unions for copper pipe, soldered joints.

B. Pipe Size Over 2 Inches:  150 psig forged steel slip-on flanges for ferrous piping; bronze
flanges for copper piping; 1/16 inch thick preformed neoprene.

C. Grooved and Shouldered Pipe End Couplings:  Malleable iron housing clamps to engage and
lock, designed to permit some angular deflection, contraction, and expansion; C-shape
elastomeric composition sealing gasket for operating temperature range from - 30 degrees F
to 230 degrees F; steel bolts, nuts, and washers; galvanized couplings for galvanized pipe.

2.04 GATE VALVES: 
A. Up to 2” Inches:  Threaded or soldered, lead-free, Bronze body,  non-rising stem, malleable

iron hand wheel w/ stainless steel nut. Nibco T-113 or equal.

B. Over 2” Inches:  Flanged, lead-free, ductile iron body, resilient wedge non rising stem w/ 2”
operating nut below grade or hand wheel above grade.

2.05 GLOBE VALVES: 
A. Up to 2 Inches:  Bronze body, bronze trim, rising stem and handwheel, inside screw,

renewable composition disc, screwed ends, with backseating capacity.

B. Over 2 Inches:  Iron body, bronze trim, rising stem, handwheel OS&Y, plug-type disc, flanged
ends, renewable seat and disc.

2.06 BALL VALVES: 
A. Up to 2 Inches:  Bronze one piece body, stainless steel ball, Teflon seats and stuffing box

ring, lever handle, and balancing stops, threaded ends with union.
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B. Over 2 Inches:  Cast steel body, chrome plated steel ball, Teflon seat and stuffing box seals,
lever handle, or gear drive handwheel for sizes 10 inches and over, ranged.

2.07 PLUG COCKS: 
A. Up to 2 Inches:  Bronze body, bronze tapered plug, non-lubricated, Teflon packing, threaded

ends, with one wrench operator for every ten plug cocks.

B. Over 2 Inches:  Cast iron body and plug, pressure lubricated, Teflon packing, flanged ends,
with wrench operator with set screw.

2.08 BUTTERFLY VALVES: 
A. Iron body, bronze or stainless steel disc, resilient replaceable seat for service to 250 degrees

F wafer or lug ends, extended neck, 10-position Iever handle.

2.09 SPRING LOADED CHECK VALVES: 
A. Iron body, bronze trim, stainless steel spring, renewable composition disc, screwed, wafer or

flanged ends.

2.10 RELIEF VALVES: 
A. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure

actuated, capacities ASME certified and labeled.

PART 3 - EXECUTION 

3.01 PREPARATION: 
A. Ream pipe and tube ends.  Remove burrs.  Bevel plain end ferrous pipe.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

D. After completion, fill, clean, and treat systems.

3.02 INSTALLATION: 
A. Route piping in orderly manner, plumb and parallel to building structure, and maintain

gradient.

B. Install piping to conserve building space, and not interfere with use of space and other work.

C. Group piping whenever practical at common elevations.

D. Install piping to allow for expansion and contraction without stressing pipe, joints, or
connected equipment.  Slip joints for underground piping when certified by pipe
manufacturer shall be acceptable as expansion compensation.  Welded or other mechanical
joints shall require expansion loops or joints as required.

E. Provide clearance for installation of insulation, and access to valves and fittings.
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F. Provide access where valves and fittings are not exposed.

G. Slope piping and arrange systems to drain al low points.  Use eccentric reducers to maintain
top of pipe level.

H. Where pipe support members are welded to structural building framing, scrape, brush
clean, and apply one coat of zinc rich primer to welding.

I. Prepare pipe, fittings, supports, and accessories for finish painting.  Refer to Section 09900.

J. Install valves with stems upright or horizontal, not inverted.

K. PVC material will not be allowed within a building.  Use only for exterior.

3.03 APPLICATION: 
A. Use grooved mechanical couplings and fasteners only in accessible locations.

B. Install unions downstream of valves and at equipment or apparatus connections.

C. Install brass male adapters each side of valves in copper piped system.  Sweat solder
adapters to pipe.

D. Install gate, ball, or butterfly valves for shut-off and to isolate equipment, part of systems, or
vertical risers.

E. Install gate, ball, or butterfly valves for throttling, bypass, or manual flow control services.

F. Provide spring loaded check valves on discharge of condenser water pumps.

G. Use plug cocks for throttling service.  Use non-lubricated plug cocks only when shut-off or
isolating valves are also provided.

H. Use butterfly valves in heating, and chilled water systems interchangeably with gate and
globe valves.

I. Use only butterfly valves in chilled water systems for throttling and isolation service.

J. Use lug end butterfly valves to isolate equipment.

K. Provide 3/4-inch gate or ball drain valves at main shut-off valves, low points of piping, bases
of vertical risers, and at equipment.  Pipe to nearest drain.

L. Use all-electric unions or couplings where dissimilar metals are joined.

END OF SECTION 
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SECTION 232116 
HYDRONIC SPECIALTIES 

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. Expansion tanks.

B. Air vents.

C. Air separators.

D. Strainers.

E. Pump suction fittings.

F. Combination fittings.

G. Flow indicators, controls, meters.

H. Relief valves.

1.2 REFERENCES: 

A. ANSI/ASME - Boilers and Pressure Vessels Code.

1.3 REGULATORY REQUIREMENTS: 

A. Conform to ANSI/ASME Boilers and Pressure Vessels Code Section 8D for manufacture of tanks.

1.4 QUALITY ASSURANCE: 

A. Manufacturer:  For each product specified, provide components by same manufacturer throughout.
Valves shall be manufactured in the USA.

1.5 SUBMITTALS: 

A. Submit shop drawings and product data under provisions of Specification Section-SUBMITTALS.

B. Submit shop drawings and product data for manufactured products and assemblies required for this
project.
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C. Include component sizes, rough-in requirements, service sizes, and finishes.  Include product
description, model and dimensions.

D. Submit inspection certificates for pressure vessels from authority having jurisdiction.

E. Submit manufacturer's installation instructions under provisions of Specification Section-SUBMITTALS.

1.6 OPERATION AND MAINTENANCE DATA: 

A. Submit operation and maintenance data under provisions of Specification Section-PROJECT
CLOSEOUT.

B. Include installation instruction, assembly views, lubrication instructions, and replacement parts list.

1.7 DELIVERY, STORAGE AND HANDLING: 

A. Deliver material to job-site in new, dry, unopened, and well-marked containers showing product and
manufacturer’s name.

B. Material handling equipment shall be selected and operated so as not to damage equipment or
existing construction.

C. Deliver material in sufficient quantity to allow continuity of work.

D. No material may be stored uncovered in the open or in contact with the ground.

E. Handle material to prevent damage during transportation and installation.

F. The Contractor shall assume full responsibility for the protection and safekeeping of products stored
on premises.

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS - DIAPHRAGM-TYPE COMPRESSION TANKS: 

A. Amtrol.

B. A.O. Smith.

C. Substitutions:  Under provisions of Specification Sectin-SUBSTITUTIONS.
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2.2 DIAPHRAGM-TYPE COMPRESSION TANKS: 

A. Construction:  Welded steel, tested and stamped in accordance with Section 8D of ANSI/ASME Code;
supplied with National Board Form U-1, rated for working pressure of 125 psig, with flexible
diaphragm sealed into tank, and steel legs or saddles.

B. Accessories:  Pressure gauge and air-charging fitting, tank drain; precharge to 12 psig.

C. Size:  See Schedule on Drawings.

2.3 ACCEPTABLE MANUFACTURERS - AIR VENTS: 

A. Amtrol.

B. Substitutions:  Under provisions of Specification Section-SUBSTITUTIONS.

2.4 AIR VENTS: 

A. Manual Type:  Short vertical sections of 2 inch diameter pipe to form air chamber, with 1/8-inch
brass needle valve at top of chamber (Amtrol 710).

B. Float Type:  Brass or semi-steel body, copper float, stainless steel valve and valve seat; suitable for
system operating temperature and pressure (Amtrol 720); with isolating valve.

2.5 ACCEPTABLE MANUFACTURERS - AIR SEPARATORS: 

A. Amtrol and #79 Hoffman.

B. Substitutions:  Under provisions of Section 01630.

2.6 AIR SEPARATORS: 

A. Dip Tube Fitting:  For 125 psig operating pressure; to prevent free air collected in boiler from rising
info system.

B. In-line Air Separators:  Cast iron for sizes 1 1/2 inches and smaller, or steel for sizes 2 inches and
larger, tested and stamped in accordance with Section 8D of ANSI/ASME Code; for 125 psig operating
pressure (Amtrol Model AS).

C. Air Elimination Valve:  Bronze, float operated, for 125 psig operating pressure.

D. Combination Air Separators/Strainers:  Steel, tested and stamped in accordance with Section 8D of
ANSI/ASME Code, for 125 psig operating pressure, with galvanized steel integral strainer with
3/16-inch perforations, tangential inlet and outlet connections, and internal stainless steel air collector
tube.
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2.7 STRAINERS: 

A. Size 2 inches and Under:  Screwed brass or iron body for 175 psig working pressure, Y pattern with
1/32-inch stainless steel perforated screen.

B. Size 2 1/2 inch to 4 inch:  Flanged iron body for 175 psig working pressure, Y pattern with 3/64-inch
stainless steel perforated screen.

C. Size 5 inch and Larger:  Flanged iron body for 175 psig working pressure, basket pattern with
1/8-inch stainless steel perforated screen.

2.8 PUMP SUCTION FITTINGS: 

A. Fitting:  Angle pattern, cast-iron body, threaded for 2 inch and smaller, flanged for    2 1/2 inch
and larger, rated for 175 psig working pressure, with inlet vanes, cylinder strainer with 3/16-inch
diameter openings, disposable fine mesh strainer to fit over cylinder strainer, and permanent magnet
located in flow stream and removable for cleaning.

B. Accessories:  Adjustable foot support, blowdown tapping in bottom, gauge tapping in side.

2.9 ACCEPTABLE MANUFACTURERS - COMBINATION PUMP DISCHARGE VALVES: 

A. Amtrol.

B. Substitutions:  Under provisions of Section 01600.

2.10 COMBINATION PUMP DISCHARGE VALVES: 

A. Valve:  Straight or angle pattern, flanged cast-iron valve body with bolt-on bonnet for 175 psig
operating pressure, non-slam check valve with spring-loaded bronze disc and seat, stainless steel
stem, and calibrated adjustment permitting flow regulation.

B. 2.11  RELIEF VALVES:

C. Bronze body, Teflon seat, stainless steel stem and springs, automatic, direct pressure actuated,
capacities ASME certified and labeled.

PART 3 - EXECUTION 

3.1 INSTALLATION AND APPLICATION: 

A. Install specialties in accordance with manufacturer's instructions to permit intended performance.
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B. Support tanks inside building from building structure, in accordance with manufacturer's instructions
and seismic details on drawings.

C. Where large air quantities can accumulate, provide enlarged air collection standpipes.

D. Provide manual air vents at system high points and as indicated.

E. For automatic air vents in ceiling spaces or other concealed locations, provide vent tubing to nearest
drain.

F. Provide air separator on suction side of system circulation pump and connect to expansion tank.

G. Provide valved drain and hose connection on strainer blow down connection.

H. Support pump fittings with floor mounted pipe and flange supports.

I. Provide relief valves on pressure tanks, low pressure side of reducing valves, heat exchangers, and
expansion tanks.

J. Select system relief valve capacity so that it is greater than make-up pressure reducing valve capacity.
Select equipment relief valve capacity to exceed rating of connected equipment.

K. Pipe relief valve outlet to nearest floor drain.

L. Where one line vents several relief valves, make cross sectional area equal to sum of individual vent
areas.

END OF SECTION 
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SECTION 232123 
HVAC PUMPS  

PART 1 - GENERAL 

1.1 WORK INCLUDED: 

A. In-line circulators.

1.2 REFERENCES: 

A. ANSI/UL 778 - Motor Operated Water Pumps.

1.3 QUALITY ASSURANCE: 

A. Manufacturer Company specializing in manufacture, assembly, and field performance of pumps with
minimum three years experience.

B. Alignment Base mounted pumps shall be aligned by qualified millwright and alignment certified.

1.4 SUBMITTALS: 

A. Submit shop drawings and product data under provisions of Specification Section-SUBMITTALS.

B. Submit certified pump curves showing performance characteristics with pump and system operating
point plotted. Include NPSH curve when applicable.

C. Submit manufacturer's installation instructions under provisions of Specification Section-SUBMITTALS.

1.5 OPERATION AND MAINTENANCE DATA: 

A. Submit operation and maintenance data under provisions of Specification Section-PROJECT
CLOSEOUT.

B. Include installation instructions, assembly views, lubrication instructions, and replacement parts list.

1.6 DELIVERY, STORAGE AND HANDLING: 

A. Deliver material to job-site in new, dry, unopened, and well-marked containers showing product and
manufacturer’s name.
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B. Material handling equipment shall be selected and operated so as not to damage equipment or
existing construction.

C. Deliver material in sufficient quantity to allow continuity of work.

D. No material may be stored uncovered in the open or in contact with the ground.

E. Handle material to prevent damage during transportation and installation.

F. The Contractor shall assume full responsibility for the protection and safekeeping of products stored
on premises.

1.7 EXTRA PARTS: 

A. Provide one extra set of mechanical seals for pumps.

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS: 

A. Armstrong.

B. Grundfos.

C. B & G.

D. Substitutions:  Under provisions of Specification Section-SUBSTITUTIONS.

2.2 GENERAL CONSTRUCTION REQUIREMENTS: 

A. Balance:  Rotating parts, statically and dynamically.

B. Construction:  To permit servicing without breaking piping or motor connections.

C. Pump Motors:  Operate at 1750 rpm, unless specified otherwise.

D. Pump Connections:  Flanged.

2.3 VERTICAL IN-LINE PUMPS: 

A. Type:  Vertical, single stage, close coupled, radially or horizontally split casing, for in-line mounting,
for 175 psig working pressure.

B. Casing:  Cast iron, with suction and discharge gauge port, casing wear ring, seal flush connection,
drain plug, flanged suction and discharge.
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C. Impeller bronze, fully enclosed, keyed directly to motor shaft or extension.

D. Shaft stainless steel.

E. Seal:  Carbon rotating against a stationary ceramic seat, viton fitted, 225 degrees F maximum
continuous operating temperature.

PART 3 - EXECUTION 

3.1 INSTALLATION: 

A. Install pumps in accordance with manufacturer's instructions.

B. Provide access space around pumps for service.  Provide no less than minimum as recommended by
manufacturer.

C. Ensure pumps operate at specified system fluid temperatures without vapor binding and cavitation,
are non-overloading in parallel or individual operation, and operate within 25 percent of midpoint of
published maximum efficiency curve.

D. Decrease from line size with long radius reducing elbows or reducers.  Support piping adjacent to
pump such that no weight is carried on pump casings.  For close coupled or base mounted pumps,
provide supports under elbows on pump suction and discharge line sizes four inches and over.

E. Provide line sized shut-off valve and strainer on pump suction, and line sized soft seat check valve and
balancing valve or combination pump discharge valve on pump discharge.

F. Provide air cock and drain connection on horizontal pump casings.

G. Provide drains for bases and seals, piped to and discharging into floor drains.

H. Lubricate pumps before start-up.

I. Install close coupled and base mounted pumps on concrete base, with anchor bolts, set and level, and
grout in place.

END OF SECTION 
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SECTION 232500 
CHEMICAL WATER TREATMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES: 

A. Cleaning of piping systems.

B. Chemical feeder equipment.

C. Treatment for closed systems.

1.2 SUBMITTALS: 

A. Submit shop drawings under provisions of Specification Section-SUBMITTALS.

B. Submit shop drawings indicating system schematics, equipment locations, and controls schematics.

C. Submit product data under provisions of Specification Section-SUBMITTALS.

D. Submit product data indicating chemical treatment materials, chemicals, and equipment.

E. Submit manufacturer's installation instructions under provisions of Specification Section-SUBMITTALS.

F. Submit manufacturer's field reports.

G. Submit reports indicating start-up of treatment systems is completed and operating properly.

H. Submit reports indicating analysis of system water after cleaning and after treatment.

1.3 OPERATION AND MAINTENANCE DATA: 

A. Submit operation and maintenance data under provisions of Specification Section-PROJECT
CLOSEOUT.

B. Include data on chemical feed pumps, agitators, and other equipment including spare parts lists,
procedures, and treatment programs.

C. Include step by step instructions on test procedures including target concentrations.
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1.4 QUALIFICATIONS: 

A. Manufacturer:  Company specializing in manufacturing the products specified in this Section with
minimum three years documented experience.  Company shall have local representatives with water
analysis laboratories and full time service personnel

1.5 REGULATORY REQUIREMENTS: 

A. Conform to applicable EPA code for addition of non-potable chemicals to building mechanical systems
and for delivery to public sewage systems.

1.6 MAINTENANCE SERVICE: 

A. Furnish service and maintenance of treatment systems for one year from date of substantial
completion.

B. Provide semiannual technical service visits to perform field inspections and make water analysis on
site.  Detail findings in writing on proper practices, chemical treating requirements, and corrective
actions needed.  Submit two copies of field service report after each visit.

C. Provide laboratory and technical assistance services for warranty period.

D. Include two-hour training course for operating personnel, instructing them on installation, care,
maintenance, testing, and operation of water treatment systems. Arrange course at start-up of
systems.

E. Provide on-site inspections of equipment during scheduled or emergency shutdown to properly
evaluate success of water treatment program, and make recommendations in writing based upon
these inspections.

1.7 MAINTENANCE MATERIALS: 

A. Submit maintenance materials under provisions of Specification Section-PROJECT CLOSEOUT.

B. Provide sufficient chemicals for treatment and testing during warranty period.

PART 2 - PRODUCTS 

2.1 MANUFACTURERS: 

A. San Joaquin Chemicals.

B. Substitutions:  Under provisions of Specification Section-SUBSTITUTIONS.
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2.2 MATERIALS: 

A. System Cleaner:
1. Liquid alkaline compound with emulsifying agents and detergents to remove grease and

petroleum products.
2. Algaecide, chlorine release agents such as sodium hypochlorite or calcium hypochlorite, or

microbiocides such as quarternary ammonia compounds, tributyl tin oxide, methylene bis
(thiocyanate) or isothiazolones.

B. Closed System Treatment (Water):
1. Sequestering agent to reduce deposits and adjust ph.
2. Corrosion inhibitors.
3. Conductivity enhancers.

2.3 EQUIPMENT: 

A. Bypass (Pot) Feeder 5.0 gal. quick opening cap for working pressure of 175 psig

PART 3 - EXECUTION 

3.1 PREPARATION: 

A. Systems shall be operational, filled, started, and vented prior to cleaning.  Use water meter to record
capacity in each system.

B. Place terminal control valves in open position during cleaning.

3.2 CLEANING SEQUENCE: 

A. Add cleaner to closed systems at concentration as recommended by manufacturer.

B. Hot Water Heating Systems:  Apply heat while circulating, slowly raising temperature to 160 degrees
F and maintain for 12 hours minimum.  Remove heat and circulate to 100 degrees F or less; drain
systems as quickly as possible and refill with clean water.  Circulate for six hours at design
temperatures, then drain.  Refill with clean water and repeat until system cleaner is removed.

C. Chilled Water Systems:  Circulate for 48 hours, then drain systems as quickly as possible.  Refill with
clean water, circulate for 24 hours, then drain.  Refill with clean water and repeat until system
cleaner is removed.

D. Use neutralizer agents on recommendation of system cleaner supplier and review of

E. District/Engineer.

F. Remove, clean, and replace strainer screens.
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G. Inspect, remove sludge, and flush low points with clean water after cleaning process is completed.
Include disassembly of components as required.

3.3 INSTALLATION: 

A. Install in accordance with manufacturer's instructions.

3.4 CLOSED SYSTEM TREATMENT: 

A. Provide one bypass feeder on each system.  Install isolating and drain valves and necessary piping.
Install around globe valve downstream of circulating pumps unless indicated otherwise.

B. Introduce closed system treatment through bypass feeder when required or indicated by test.

END OF SECTION 
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SECTION 260000 
BASIC ELECTRICAL REQUIREMENTS 

PART 1 ‐ GENERAL 

1.01 DESCRIPTION: 

A. This Section provides the Basic Electrical and Material Requirements, which supplement the
General Requirements of Division 1 and apply to all Facility Services.

B. Related Work:
1. Excavating, Backfilling and Compacting for Utilities.
2. Steel Reinforcement.
3. Cast‐in‐Place Concrete.

1.02 BASIC ELECTRICAL REQUIREMENTS: 

A. Drawings and Specifications coordination:
1. For  purposes  of  clearness  and  legibility,  the  electrical  drawings  are  essentially

diagrammatic. The size and location of equipment is shown to scale whenever possible. The
Contractor shall verify all conditions, data and information as indicated on the drawings and
in Specifications Sections where electrical work is required prior to installation.

2. The Electrical Drawings show size and points of termination of the conduits, the number
and size of wires, and suggest the proper route for the conduit.  It shall be the responsibility
of the Contractor to install the conduits with minimum number of bends to conform to the
structure, avoid obstructions, preserve headroom, keep openings and passageways clear,
and meet all applicable Code requirements. The routing of conduits may be changed, if
approved by the District Electrical Inspector.
If  the  length of a conduit  run  is  increased more than 10% of  the  length shown on the
drawings, the Contractor shall consider worst case voltage drop and adjust wire and conduit
size accordingly in compliance with Code. If the length of a conduit run is decreased more
than 10% of the length shown on the drawings, the Contractor shall offer a credit to the
District for the length and size of the conduit and wire deleted.

3. It  is  intended  that  outlets  be  located  symmetrical  with  Architectural  elements
notwithstanding the fact that locations shown on the drawings may be distorted for clarity.

4. The Architectural and Structural Drawings take precedence over the electrical drawings in
the representation of the general construction work. The drawings of the various trades
take precedence in the representation of the work of those trades. The Contractor shall
refer to all drawings to coordinate the electrical work with the work of other trades to
eliminate all conflicts.

B. Terminology:
1.  The term “signal system” shall apply to the clock, bell, fire alarm, annunciator, sound, public

address, buzzer, public telephone, television, inter‐communication, and security systems.
2. The term “low voltage” shall apply to systems operating at 600 volts and under.
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3. The  term “provide” used on  the drawings and elsewhere  in  the Specifications shall be
considered to mean furnish and install.

4. The term “U.L.” means Underwriters Laboratories, Inc.

C. Ordinances and Regulations:
1. Electrical work shall meet requirements of local authorities having jurisdiction, including

municipal ordinances, City and/or County Building Codes,  the California Administrative
Code Title 24, the Safety Orders of the State Division of Industrial Safety, and the Fire and
Panic Safety Standards of the State Fire Marshal. Material and labor shall conform to the
Regulations of the National Board of Fire Underwriters for Electrical Wiring and Apparatus.
All new material shall be U.L listed.  The latest Electrical Ordinance of the local jurisdiction,
including amendments thereto, effective on the date of opening bids for the work, is hereby
made a part of this Specification, and shall apply to all work, except for those portions
which conflict with the requirements of the local authorities.

2. Meet  the  requirements  of  the  latest  National  Electrical  Code  adopted  by  the  local
jurisdiction.

3. Electrical work shall comply with the American National Standards Institute (ANSI), which
includes the National Electrical Installation Standards (NEIS).

D. Structural Considerations for Conduit Routing:
1. Where conduits are to pass through or will interfere with any structural member, or where

notching, boring or cutting of the structure is necessary, or where special openings are
required through walls, floors, footings, or other building elements to accommodate the
electrical work, such work shall conform to State Building Code, Title 24, for conduits and
pipes embedded in concrete and for notches and bored holes in wood; for steel and when
detailed on the Structural Drawings.

2. Where  a  concrete  encasement  for  underground  conduit  abuts  a  foundation  wall  or
underground structure which the conduits enter, the encasement shall rest on a haunch
integral with the wall or structure, or shall extend down to the footing projection, if any, or
shall be doweled into the structures unless otherwise indicated. Underground structures
shall include manholes, pull boxes, vaults or buildings.

E. Electrically Operated Equipment and Appliances:
1. Equipment and appliances furnished by the Contractor:

a. The electrical work shall include furnishing and installing wiring enclosures for and the
complete connection of all electrically operated equipment and appliances and any
electrical control devices which are specified to be furnished and installed in this or
other  electrical  Sections  of  the  Specifications,  except  electrical  work  specified  or
indicated,  to  be  in  the Mechanical Work.    All  wiring  enclosures  shall  be  installed
concealed, except where exposed work is indicated on the electrical drawings.

b. Connections shall be made as necessary to completely install the equipment ready for
use. The equipment shall be tested for proper operation and, if motorized, for proper
rotation. If outlets of incorrect electrical characteristics or if any equipment fails to
operate properly, the Contractor shall report to the District's Inspector in writing, listing
the buildings and rooms in which located, the name, make and serial number of the
equipment, and a description of the defect.

2. Equipment and appliances furnished by others:
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a. Equipment and appliances shown on the drawings as Not in Contract, Furnished by
Others, or Furnished by the District, will be delivered to the Site. Required electrical
connections shall be made for all such equipment and appliances in accordance with
accepted trade practices under the direction of the District Inspector. All motorized
equipment will be furnished factory wired to a motor starter or junction box, unless
otherwise indicated. Appliances will be furnished equipped with portable cord and cap.
Provide disconnect switches where required.

b. Connections to equipment furnished under other Sections shall be part of the electrical
Work.  Work shall include internal wiring, installation, connection and adjustment of
bolted drive motors in which the motor is supplied as a separate unit and connections
only for equipment furnished with factory installed internal wiring, except as further
limited by the drawings and other portions of the Specifications. Work shall include
furnishing and installing suitable outlets, disconnecting devices, starters, push‐button
stations,  selector switches, conduit,  junction boxes, and the wiring necessary  for a
complete electrical installation.  The work shall also include furnishing and installing the
conduit and outlet box, if needed for the control system, furnished under Mechanical.
Devices and equipment furnished shall be of the same type used elsewhere on the job
or as specified.

c. Electrical equipment furnished under other Sections for installation and connection
under  work  of  this  Section  shall  be  delivered  to  the  installation  location  by  the
Contractor furnishing the equipment.

d. Mechanical  equipment  furnished  under  other  Sections  and  requiring  electrical
connection  under  this  Section,  will  be  set  in  place  by  Contractor  furnishing  the
equipment.

e. Suitability and condition of equipment furnished by other Sections shall be determined
in advance of installation.  Immediate notice shall be given to the District of damage,
unsuitability or lack of parts.

F. Protection of materials:
1. Provide  for  the  safety  and  good  condition  of  all  materials  and  equipment  until  final

acceptance of the project by the District.  Protect all materials and equipment from damage
and provide adequate and proper storage facilities during the progress of the work.  All
damaged and defective work shall be replaced prior to final inspection.

GROUNDING SYSTEM REQUIREMENTS: 

A. Grounding shall be as approved by the State of California, Division of Industrial Safety.

B. Electrical continuity to ground for metal raceways and enclosures, which are isolated from the
equipment ground by use of non‐metallic conduit or fittings, shall be provided with a Code sized
green insulated grounding conductor within each raceway connected to the isolated metallic
raceways  or  enclosures  at  each  end.  Each  flexible  conduit  shall  be  provided with  a  green
insulated grounding conductor of Code approved size.

C. Cold water or other utility piping systems shall not be used as the main system grounding
electrodes  due  to  the  possible  use  of  insulating  couplings  and  nonmetallic  pipe  in  such
installations.  All grounding electrodes shall be made electrodes as indicated on the drawings.
Within every building the panels shall be bonded to a 1" or larger underground cold water
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service line with minimum 1" conduit, and one No. 6 wire.  All metallic piping systems (gas, fire 
sprinkler) shall be bonded to the cold water line with 3/4" conduit with one No. 8 wire. 

D. Non‐current  carrying metal parts of  all  high voltage,  light  and/or power,  communications,
control,  and  signal  conduit  systems,  supports,  cabinets,  switchboards,  enclosures,  fixed
equipment, portable equipment and motor frames
shall be permanently and effectively grounded.

E. Service neutral conductors of light and/or power alternating current systems shall be grounded
as indicated on the drawings and as required by the Utility Company.

F. Secondary neutral conductors of all light, power and signal alternating current systems shall be
grounded.

G. Provide a “made electrode” bonded to the equipment enclosure at each separate building,
including  portable  buildings,  for  each  light  and/or  power  system.    Grounded  (neutral)
conductors shall be terminated at the neutral bus of the first panel or switchboard encountered
within the building, and the neutral bus, equipment enclosure and "made electrode” shall be
bonded together.

G. Cleaning:
1. Exposed parts of the electrical work shall be left in a neat, clean, usable condition.  Finished

painted surfaces shall be un‐blemished and metal surfaces shall be polished.
2. Thoroughly clean all parts of the apparatus and equipment.  Exposed parts, which are to be

painted,  shall  be  thoroughly  cleaned of  cement, plaster and other materials.   Remove
grease and oil spots with solvent.  Such surfaces shall be wiped and all corners and cracks
scraped out.  Exposed rough metal work shall be smooth, free of sharp edges, carefully steel 
brushed  to  remove  rust and other  spots, and  left  in proper condition  to receive  finish
painting.

3. The  Contractor  shall  remove  from  the  Site  all  debris  and  rubbish  occasioned  by  the
electrical work.  He shall thoroughly clean the building of dirt, debris, rubbish, and marks
caused by the performance of the work.

1.03   SUBMITTALS: 

Submit a material list in accordance with Section 01300. 

PART 2 ‐ PRODUCTS ‐ Not used. 

2.01   GROUNDING MATERIALS: 

A.  Yard boxes for "made electrodes" shall be precast concrete as detailed on the drawings.  Boxes 
shall be equipped with bolted down, checkered, cast iron covers and a cast iron frame cast into 
the box.  Yard boxes shall be Brooks 36 or approved manufacturer.
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B. "Made electrodes” shall be approved copper clad steel ground rods, minimum 3/4” diameter
10'  0"  long  or  a  copper  ''Ufer�  conductor  encased  in  the  concrete  building  foundation  as
indicated on the drawings.

2.01   RACEWAYS, FITTINGS AND SUPPORTS: 

A. Conduit Materials:
1. Metallic conduit and tubing shall be manufactured under the supervision of Underwriters'

Laboratory, Factory Inspection and Label Service Program.  Each 10' length of conduit and
tubing shall bear the Underwriters' Laboratory label and manufacturer's name.

2. Rigid steel conduit shall be heavy wall, mild steel, zinc coated, with an inside and outside
protective coating.  Couplings, elbows, bends and other fittings shall be the same materials
and finish as the rigid steel conduit.  Fittings, connectors, and couplings shall be threaded
type.

3. Electrical metallic tubing shall be steel tubing, zinc coated with a protective enamel coating
inside.    Fittings,  couplings  and  connectors  shall  be  gland  compression  type.    Electrical
metallic tubing is designated herein after as ''EMT”.

4. Flexible  steel  conduit  shall  be  of  flexible  interlocking  steel  strip  construction  with
continuous zinc coating on the strips.  Connectors and couplings shall be approved fittings
of the type which thread into the convolutions of the flexible conduit or clamp type.

5. Liquid‐tight flexible metal conduit shall be galvanized, heavy wall, flexible locked steel strip
construction with a smooth moisture and oil proof, abrasion‐resistant, extruded plastic
jacket.  Connectors shall be approved for use with liquid‐tight flexible conduit and shall be
installed to provide a liquid‐tight connection.

6. Acceptable Manufacturers:  Crouse Hinds or Appleton.
7. No metal clad (MC) cable allowed as alternate.

B. Sleeves for Conduits:
Sleeves shall be adjustable type, of 26 gauge galvanized iron, Adjusto Crete
Company, Adjusto‐Crete, or Jet Line Products Inc., Jet‐Line.

C. Expansion Joints:
Where conduits embedded in masonry or concrete cross seismic separations between buildings,
expansion joints or at locations indicated, the Contractor shall provide sliding or a sliding and
deflecting fitting, as conditions require in each conduit.  Sliding fittings shall be O‐Z Electrical
Manufacturer Company, Inc., Type AX, with bonding strap and clamps.  At exterior locations use 
O‐Z Electrical Manufacturer Company Inc., Type EX.

D. Penetration in Fire Rated Structures:
Provide  Dow  Corning  No.  3‐6548,  RTV  silicone  foam  for  making  fire  rated  seals  around
penetrations through floors or walls.

2.02   WIRES, CABLES AND CONNECTOR: 

A. Pull Wires:    A  1/8"  polypropylene  cord  shall  be  installed  in  each  empty  conduit.    A  1/8"
polypropylene cord shall be installed in each underground service conduit unless otherwise
required by the utility company.
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B. 600 Volts or Less Wires:
1. Wire shall be NEC type THHN or THWN in sizes No. 4 and smaller and NEC type THWN in

sizes No. 2 and larger, unless otherwise indicated.  All wire shall have copper conductors.
Wires No. 14 and larger shall be stranded. Wires smaller than 12 gauge shall not be used in
the light and power systems.

2. Wire adjacent to ovens and boilers, in range hoods, and at other dry locations where the
operating temperature of the wire may be expected to exceed 60� C, but not to exceed 90�
C, shall be National Electric Code Standard Type THHN. Where the temperature may be
expected to exceed 90� C, wire shall be a type approved by Underwriters' Laboratory for
the temperature and installed conditions involved, silicone type wire 200��C or equivalent.

C. Color Code, Signal and Communications Systems:
All wires for signal and communication systems shall be color coded per District standards and
shall be installed under the direction of the District's Electrical Inspector.  Request a copy of the 
District Standards for color coding prior to ordering wiring—black, red, blue, white – 208‐240;
brown, orange, yellow – 480/277.

2.03   BOXES, ENCLOSURES, KEYS AND LOCKS: 

A. Outlet Boxes and Fittings:
1. Outlet boxes used in concealed work shall be galvanized or sherardized steel, pressed or

welded type, with knockouts.
2. In exposed work, outlet boxes and conduit fittings required and where conduit runs change

direction or size, shall be cast metal with threaded cast hubs cast integral with the box or
fitting. Boxes and fittings shall not have unused spare hubs, except as otherwise indicated
or approved manufacturer.

3. Fittings shall be cast metal and non‐corrosive.  Ferrous metal fittings shall be cadmium
plated or zinc galvanized.  The castings shall be true to pattern, smooth, straight, with even
edges and corners, of uniform thickness of metal and shall be free of cracks, gas holes,
flaws, excessive shrinkage and burnt out sand.

4. Covers  for  fittings  shall  be  galvanized  steel  or  non‐corrosive  aluminum  and  shall  be
designed for the fitting with which used.

5. Light fixture outlets shall be 4" octagon, 4” square, or larger, depending upon the number of
wires or conduits therein, and shall be equipped with 3/8” malleable iron fixture studs, and
plaster rings.  Plaster rings shall have round opening with two ears drilled 2 23/32” center to
center.

6. For local switch outlets use 4" square boxes for single gang, 4 11/16” square boxes for
two‐gang, and special solid gang boxes with gang plaster ring for more than two switches.

7. For all receptacle, clock, bell, fire station, speaker, security and telephone outlets, use 4”
square boxes or larger with single gang plaster rings.  For television outlets, use 4‐gang deep
boxes and 4‐gang plaster rings.  For communication switch, use 4" square boxes with single
gang or larger plaster rings.

8. Plaster rings shall be provided on all flush mounted outlet boxes, except where otherwise
indicated or specified.  All plaster rings shall be same depth as the finished surface.

9. Factory made knock‐out seals shall be installed to seal all box knock‐outs, which are not
intact.
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10. At each location where flexible conduit is extended from a flush outlet box, provide and
install a weatherproof universal box extension adapter by Bell Electric Company.

11. No more than one box extension or cuffs used anywhere.

B. Junction and Pull Boxes:
1. Junction and pull boxes, in addition to those indicated, shall only be used where absolutely

necessary with the specific approval of the District's Electrical Inspector in each case.
2. Interior and non‐weatherproof boxes shall be constructed of blue or galvanized steel with

ample laps, spot welded and shall be rigid under torsional and deflecting forces.  Boxes shall 
have  auxiliary  angle  iron  framing where  necessary  to  ensure  rigidity.    Covers  shall  be
fastened to the box with a sufficient number of brass or stainless steel machine screws to
ensure continuous contact all around. Flush type boxes shall be drilled and tapped for cover
screws at the site if the boxes are not installed plumb.  All surfaces of pull and junction
boxes and covers shall be given one coat of metal primer, and one coat of aluminum paint,
and shall have permanent labels with box designation or system or circuit numbers.

3. Weatherproof pull and junction boxes shall conform to the foregoing for interior boxes with
the following modifications:  The cover of flush mounting boxes shall have a weather‐tight 
gasket cemented to and trimmed even with the cover all around.  Surface or semi‐flush
mounting pull and junction boxes shall be Underwriters' Laboratory approved as rain‐tight
and shall be complete with threaded conduit hubs.  All exposed portions of boxes shall be
galvanized and finished with a prime coat and standard coat of baked‐on enamel.   For
underground pull‐boxes, the cast iron cover shall be permanently marked Electrical, Power,
Signal, Telephone or Ground.

4. All junction and pull‐boxes shall be rigidly fastened to the structure and shall not depend on
the conduits for support.

C. Floor Outlets:
1. All flush floor outlet boxes shall be adjustable, cast iron, set flush with the finished floor

material, Hubble No. B‐2503.
2. Telephone, microphone and similar floor outlets shall be equipped with a brass cover plate

with 2 1 /8” flush cap, Hubble No. S‐3061.
3. Receptacle floor outlets shall be equipped with a flush brass cover plate with screw‐in caps,

appropriate for the type of receptacle shown on the drawings.

D. Floor Pockets:
1. Single Gang: Receptacle floor pockets shall be single gang, flush floor type, with cast iron

floor  plate,  hinged  cast  iron  door  notched  for  cable  and  cast  iron  box,  C.W.  Cole No.
TLS‐362‐1‐FE. Equip each pocket with a standard single grounding type receptacle, unless
otherwise indicated.  Use C.W. Cole No.
TLA‐362‐1 in wood floors.

2. Microphone, speaker or projector sound floor pockets shall be single gang flush floor type
with cast iron floor plate, hinged cast iron door, notched for cable and cast iron box, C. W.
Cole No. TLA‐362‐3‐FE.  Use C. W. Cole No. TLS‐362‐3 in wood floors.

2.04   RECEPTACLES AND SWITCHES: 
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A. Receptacle shall be industrial Specifications grade, back and side wired with binding screws and
plaster ears with captive mounting screws.   Receptacle bodies shall be phenolic, plastic or
bakelite with ivory colored faces, unless otherwise indicated. Receptacles shall have heavy duty,
current carrying contacts and double wipe flat ground contacts. Receptacles shall be Hubbell,
Arrow‐Hart, Bryant or Leviton.
1. Duplex receptacles shall be 20 amps (NEMA 5‐20R), 125 volts, two‐pole, three‐wire with

parallel slots, U‐ground.
2. Single receptacles shall be of the voltage, rating and configuration shown on the drawings.
3. Ground fault interrupting type receptacles shall consist of a duplex receptacle with a test

and a reset device manufactured in a standard configuration for use with a duplex cover
plate.  Receptacles shall be 20 amps (NEMA 5‐20R) or as indicated on the drawings.  Exterior
receptacles shall be weatherproof.

4. Weatherproof receptacles, except where otherwise indicated or specified, shall consist of a
duplex  receptacle,  as  specified  herein,  and  a metal  plate with  die  cast  hinged  lid  and
weatherproof mat.

B. Switches:
1. Local Switches:

a. Local switches shall be tumbler type, industrial specification grade, rated 20 amps at
120‐277 volts AC only, with plaster ears, binding screws for back and side wiring and
standard size composition cups which fully enclose the mechanism.  Switches shall be
approved  for use  at  currents up  to  the  full  rating on  resistive,  inductive,  tungsten
filament lamp and fluorescent lamp loads, and for up to 80% of the rating for motor
loads.  Switches shall be single pole, double pole, three‐way, four‐way, non‐lock type,
(or lock type when indicated).  Non‐lock type switches shall have ivory handles.  Switch
shall be Hubbell 1221I or approved manufacturer specified by the District.

b. All lock type switches shall have metal or nylon key guides with ON/OFF indication, and
shall be operable by the same key.  Keys for lock type switches shall be forked type, cut
from 1/16" stock.  Fork dimensions shall be:  External 1/4", Internal 5/32”, depth 3/16"
and  radius  5/64".    Key  switches  shall  be  Hubbell  1221L  only. Where  pilot  light  is
required for key switch see paragraph on Pilot Lights.  Provide minimum ten keys to
District.

c. Pilot light switches shall be rated 20 amps and shall conform to the Specifications for
local switches.  The switches shall have red, rugged lexan handles that are lighted by
long lasting neon lamps. Pilot light shall light when load is on.  Single pole, 120 volts
witches shall be Hubbell 1221‐PL

d. Remote control switches for mechanically held contractors arranged for three‐wire
control  shall be  tumbler  type, momentary contact,  single pole,  three‐position with
center "OFF� rated 20 amps at 120/277 volts AC only, with plaster ears, binding screws 
for side wiring, standard size composition cups which fully enclose the mechanism and
ivory handles.  Lock type switches shall be Hubbell 1557L.

2. Time Switches and Photo Electric Controls:
a. Time switches shall be 7‐day Intermatic or approved manufacturer specified by the

District.
b.  Photo electric Control:  Photo electric control shall be rated 2000 watts with single pole,

single  throw,  normally  closed  contact,  enclosed  in  a  die  cast  aluminum  gasket
enclosure, Tork Series, Intermatic or approved manufacturer by the District.
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2.05   IDENTIFICATION AND SIGNS:  

A. Name Plates:
1. The following equipment shall be provided with name plates unless otherwise specified:

Switchboards, motor control centers, control panels, push button stations, time switches,
contractors, motor starters, motor switches, relays, panel boards and terminal cabinets.

2. Name  plates  shall  give  equipment  designation  and  adequately  describe  the  function,
voltage and phase of the particular equipment involved. For panel boards, the nameplates 
shall indicate the panel designation, voltage and phase of the panel.  For terminal cabinets,
the nameplates shall indicate the system housed therein.

3. Nameplates  shall  be  black  and white  nameplate  stock  of  bakelite with  characters  cut
through the black exposing the white. Plates shall have beveled edges and shall be securely
fastened  in  place with No.  4  Phillips  head,  cadmium plated  steel,  self  tapping  screws.
Characters shall be 3/16" high, unless otherwise indicated.

B. Markings:
The following equipment and controls shall have markings: Pull and junction boxes, and other
devices controlling motors and appliances. Abbreviations acceptable to the District's Electrical
Inspector, along with an identifying number, shall be used. Markings shall be done with locking
type stencils using paint of a contrasting color. Figures shall be 3/8" high unless otherwise
indicated.

C. Warning Signs:
1. Provide a warning sign firmly secured to the outside of each door or gate to enclosures

containing high voltage equipment over 600 volts A.C. The signs shall read: "Danger High
Voltage Keep Out  ".  Signs  shall be 7" x 14" with all  lettering 1" high, except  the word
"Danger", which shall have 1 1/2" high letters.

2. Signs shall be of standard manufacturer 18 gauge steel, with porcelain enamel finish. Letters
shall be red on white background.

RACEWAY AND CABLE LABELS 

A. Manufacturer’s Standard Products:   Where more than one type is listed for a specified
application,  selection  is  Installer’s  option,  but  provide  single  type  for  each  application
category.    Use  colors  prescribed  by  ANSI  A13.1,  California  Electrical  Code,  and  these
Specifications.

B. Conform to ANSI A13.1, Table 3, for minimum size of letters for legend and minimum length of
color field for each raceway or cable size.
1. Color:  Black legend on orange field.
2. Legend:  Indicates voltage and services.

C. Adhesive Labels:  Preprinted, flexible, self‐adhesive vinyl.  Legend is over‐laminated with a clear,
weather‐ and chemical‐resistant coating.

D. Pretensioned, Wraparound Plastic Sleeves:  Flexible, preprinted, color‐coded, acrylic bands sized
to suit  the diameter of  the  line  it  identifies and arranged to stay  in place by pretensioned
gripping action when placed in position.
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E. Colored Adhesive Tape:  Self‐adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide
(0.08 mm thick by 25 to 51 mm wide).

F. Underground Line Warning Tape:  Permanent, bright‐colored, continuous‐printed, vinyl tape
with the following features:
1. Size:  Not less than 6 inches wide by 4 mils thick (152 mm wide by 0.102 mm thick).
2. Compounded for permanent direct‐burial service.
3. Embedded continuous metallic strip or core.
4. Printed Legend:  Indicates type of underground line.

G. Tape Markers:  Vinyl or vinyl‐cloth, self‐adhesive, wraparound type with preprinted numbers
and letters.

H. Aluminum, Wraparound Marker Bands:  Bands cut from 0.0140‐inch (0.4 mm) thick aluminum
sheet, with stamped or embossed legend, and fitted with slots or ears for permanently securing 
around wire or cable jacket or around groups of conductors.

I. Plasticized Card‐Stock Tags:   Vinyl cloth with preprinted and field‐printed legends.   Orange
background, except as otherwise indicated, with eyelet for fastener.

J. Aluminum‐Faced Card‐Stock Tags:  Weather‐resistant, 18‐point minimum card stock faced on
both  sides with  embossable  aluminum  sheet,  0.002  inch  (0.05 mm)  thick,  laminated with
moisture‐resistant acrylic adhesive, and punched for the fastener.  Preprinted legends suit each
application.

K. Brass or Aluminum Tags:  Metal tags with stamped legend, punched for fastener.  Dimensions:
2 x 2 inches (51 x 51 mm) x 0.05 inch (1.3 mm).

ENGRAVED NAMEPLATES AND SIGNS: 

A. Manufacturer’s  Standard  Products:    Where  more  than  one  type  is  listed  for  a  specified
application, selection is Installer’s option, but provide single type for each application category.
Use colors prescribed by ANSI A13.1, California Electrical Code, and these Specifications.

B. Engraving stock, melamine plastic laminate, 1/16‐inch (1.6 mm) minimum thick for signs up to
20 sq. in. (129 sq. cm), 1/8‐inch (3.2 mm) thick for larger sizes.
1. Engraved Legend:  Black letters on white face.
2. Punched for mechanical fasteners.

C. Baked‐Enamel Signs for Interior Use:  Preprinted aluminum signs, punched for fasteners, with
colors, legend, and size as indicated or as otherwise required for the application.  1/4‐inch (6.4
mm) grommets in corners for mounting.

D. Exterior, Metal‐Backed, Butyrate Signs:  Weather‐resistant, nonfading, preprinted, cellulose
acetate butyrate signs with 0.0396 inch (1 mm) galvanized steel backing, with colors, legend,
and size appropriate to the application.  1/4‐inch (6.4 mm) grommets in corners for mounting.
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E. Fasteners for Plastic‐Laminated and Metal Signs:   Self‐tapping stainless‐steel screws or No.
10/32 stainless‐steel machine screws with nuts and flat and lock washers.

2.04  MISCELLANEOUS IDENTIFICATION PRODUCTS: 

A. Cable Ties:  Fungus‐inert, self‐extinguishing, 1‐piece, self‐locking, Type 6/6 nylon cable ties with
the following features:
1. Minimum Width:  3/16 inch (5 mm).
2. Tensile Strength:  50‐lb. (22.3 kg) minimum.
3. Temperature Range: Minimum 40 to 185 degrees F (minimum 4 to 85 degrees C).
4. Color:  As indicated where used for color‐coding.

B. Paint: Alkyd‐urethane enamel over primer as recommended by enamel manufacturer.

PART 3 ‐ EXECUTION 

3.01   INSTALLATION OF EQUIPMENT AND APPLIANCES: 

A. Conduit stubs for equipment shall be terminated in a coupling flush with the finished floor and
shall be extended with minimum 6" high rigid conduit to a motor starter, receptacle, or junction
box.  Flexible conduit as applicable shall be installed from the rigid conduit to motors and other
vibrating equipment.

B. If the connection is from a flush wall‐mounted junction box, install a weatherproof universal box
extension and adaptor by Bell Electric Company, and extend with rigid steel conduit to the
motor starter or junction box on the equipment.

C. All exposed final connections to equipment shall be by a water tight flexible metal conduit,
unless otherwise indicated.  A maximum of 36" of flexible metal conduit may be used except
that all extensions from the flush floor couplings shall be rigid conduit to a distance not less than
6" above the floor.

D. Flexible  conduit  for all motors,  cafeteria equipment and other equipment,  including HVAC
equipment, shall be liquid‐tight flexible metal conduit and shall contain a Code size insulated
green bond wire.

E. All exposed conduit shall be run vertically and horizontally following the general configuration
of the equipment, using cast threaded hub conduit fittings where required and shall be clamped
to the equipment with suitable iron brackets and one‐hole pipe straps.
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F. Connectors for flexible steel conduit shall be the type, which threads into the convolutions of
the conduit or clamp type.  Connectors for water‐tight flexible metal conduit shall be approved
for such use and shall be installed to make a watertight connection.

3.01   INSTALLATION OF GROUNDING EQUIPMENT: 

A. Grounding "made electrode” rods shall be located in the nearest usable planting area, where
not otherwise indicated on the drawings, and each electrode shall terminate within a concrete
yard box installed flush with finish grade.  In planting areas, concrete yard box shall be 2" above 
planting surfaces.

B. Rods shall be driven to a depth of not less than 8' 0".  Electrodes shall have a resistance to
ground of not more than 25 ohms if practicable. If the resistance exceeds 25 ohms, two or more
electrodes connected in parallel shall be provided. The minimum number and size of ground
rods shall be as required by State Electrical Safety Orders.  Electrodes shall be separated from
one  another  by  not  less  than  6'  0".    Parallel  electrodes  shall  be  connected  together with
approved fittings and approved grounding conductors in galvanized rigid steel conduit, buried
not less than 12” below finish grade.

The grounding resistance shall be tested by an approved independent testing laboratory in the presence of 
the District Inspector, District Electrical Maintenance Supervisor and the District Engineer.  The 
test results shall be submitted to the District Maintenance Supervisor on an official form for file 
with copies distributed to the District Inspector and Electrical  Consulting  Engineer 

3.01   CONDUIT INSTALLATION: 

A. General Requirements:
1. Provide complete and continuous systems of rigid steel conduit, outlet boxes,  junction

boxes, fittings and cabinets for all systems of electrical wiring including lighting, power,
communications, control and signal systems, except as otherwise specified.
a. Site electrical distribution conduit sizes shall be:

1.)   Electrical power and lighting, and control systems distribution ‐ 1" minimum.
2.)  Signal and communications distribution ‐ 2" minimum and separate conduit for

each system. 
b. Site underground pullboxes minimum – Christy N30.

2. Within  buildings  EMT may  be  used  in  lieu  of  rigid  steel  conduit  where  permitted  by
ordinance.  EMT shall not be used in the following cases:  exposed below 8 feet elevations;
in concrete; underground.

3. Within buildings  flexible steel conduit may be used  in  lieu of rigid steel conduit where
permitted by ordinance, but no metal clad (MC) cable.  Flexible steel conduit shall not be
used for runs longer than 6 feet or for exposed conduits.

4. Flexible steel conduit shall be used, except where otherwise specified, for final connection
of all motor terminal boxes and shall be of sufficient length (not to exceed 36") to allow full
travel or adjustment of the motor on its base.
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5. Underground feeder distribution conduits  for all systems may be nonmetallic polyvinyl
chloride (PVC) Schedule 40 conduit in lieu of rigid steel conduit, except where otherwise
specified or indicated.

6. Conduit shall be concealed, unless otherwise indicated. Conduits exposed to view (except
those in attic spaces and under buildings) shall be installed parallel or at right angles to
structural members, walls, or lines of the building. Conduits shall be routed to clear access
openings.

7. Bends or offsets will not be permitted, unless absolutely necessary. The radius of each
conduit bend or offset shall be as required by ordinance, except for underground conduits,
for public  telephone conduits, and where otherwise  indicated or specified.   Bends and
offsets shall be made with standard tools and equipment made especially for the purpose
or may be factory made bends or elbows complying with the requirements for radius of
bend specified herein. Public telephone conduit bends and offsets shall have a radius, which
is not less than ten times the trade size of the conduit, unless otherwise approved by the
telephone company.  Refer to "Underground Conduit Installation" for the radius of bends
and offsets required for underground installations.

8. Running threads will not be permitted.  Provide approved conduit unions where union joints are

necessary.  Conduits shall be kept at least 6" from the coverings on hot water and steam pipes and 18" 

from flues and breechings. The open ends of conduits shall be kept closed with approved conduit seals 

during construction of the buildings and during the installation of underground systems. 

9. The  joints  in  conduits  installed  in  concrete, wet  locations,  exposed  to  the weather  or
underground shall be made liquid tight.

10. Conduits run exposed on roofs shall be rigid conduit (no EMT).
11. Where auxiliary supports, saddles and brackets are required to meet special conditions,

they shall be made rigid and secure before the conduit is attached thereto.
12. Conduit in ceiling spaces, in stud walls and under floors, shall be supported with factory

made pipe straps or shall be suspended with pipe hangers or pipe racks. The pipe straps
shall be attached to and shall hold the conduit tight at the point of support against the
ceiling, floor joists, rafters, wall studs or 2" x 4" headers fitted between the joists or wall
studs.

13. Conduits installed on exposed steel trusses and rafters shall be fastened with factory made
conduit straps or clamps, which shall hold the conduit tight against the supporting member
at the point of support.

14. Conduits under buildings shall be buried below the surface of the ground.
15. Pipe hangers for individual conduits shall be factory made, consisting of a pipe ring and

threaded suspension rod. The pipe ring shall be malleable iron, split and hinged, and shall
securely hold the conduit, or shall be springable wrought steel. Rings shall be bolted to or
interlocked with the suspension rod socket.  Rods shall be 3/8" for 2" conduit hangers and
smaller and shall be 1/2” for 2 1/2" conduit hangers and larger.

16. Pipe racks for groups of parallel conduits and for supporting total weights not exceeding
500 pounds shall be trapezed type and shall consist of a cross channel, Steel City Kindorf No.
B‐900 or Unistrut No. P‐1000 suspended with a 3/8" minimum diameter steel rod at each
end. Each rod shall be fastened with nuts, top and bottom to the cross channel and with a
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square washer on top of the channel.  Each conduit shall be clamped to the top for the cross 
channel with conduit clamps, Steel City Kindorf No. C‐105 or Unistrut Nos. P‐1111 through 
P‐1124.  Conduits shall not be stacked one on top of the other, but a maximum of two tiers 
may be on the same rack by providing an additional cross channel. Where a pipe rack is to 
be longer than 18" or if the weight it is to support exceeds 500 pounds, submit details of the 
installation to the Architect for approval. 

17. Conduits, which are suspended on rods more than 2' long, shall be rigidly braced per State
Seismic Regulations to prevent horizontal motion or swaying.

18. Factory made pipe straps shall be one‐ or two‐hole formed galvanized clamps, heavy duty
type, except as otherwise specified.

19. Hangers, straps, rods or pipe supports under concrete shall be attached to inserts set at the
time the concrete is poured.  Under wood, use bolts, lag bolts or lag screws; under steel
joists or trusses, use beam clamps.

20. Conduits shall be supported at intervals required by ordinance, but not to exceed 10'.  One
inch and smaller conduits installed exposed shall be fastened with 2‐hole straps. Perforated
strap and plumber's tape shall not be used in the support of conduits.

21. Each conduit stubbed up through a roof or an arcade shall be flashed with a waterproof
flashing.   The base of  the  flashing shall extend on the roof not  less  than 10"  from the
conduit.  Flashing shall extend up the conduit not less than 6" and shall be in contact with
the conduit for minimum 1" at the top.  Refer to Division 7, Sections 07310, 07510, and
07541.

22. Bushings for all sizes of rigid steel conduits shall be threaded insulating type. Set screw
bushings are not acceptable.

23. All flex conduits shall be cut square and not at an angle.
24. It  shall  be  the  responsibility of  the Contractor  to  install  the  conduits with  a minimum

number of bends in such a manner as to conform to the structure and meet all applicable
code requirements.

25. The routing of conduits may be changed if approved by the District Inspector, providing the
length of any conduit run is not decreased more than 10% of the length shown on the
drawings.

26. Minimum size conduit for all signal and communication systems shall be 3/4”.
27. A minimum of two 1" conduits shall be installed (stubbed) into nearest accessible ceiling

space  from  each  panelboard,  terminal  cabinet,  distribution  panelboard,  backboard  or
switchboard. Cap conduits with appropriate conduit caps.

28. Conduits installed vertically on the outside surface of buildings shall be strapped tight to the
building surface with no space behind.

B. Underground Requirements:
1. All conduits installed underground shall be entirely encased in concrete 3" thick on all sides 

with multiple  conduits  spaced  not  less  than  1  1/2"  apart,  unless  otherwise  specified.
Provide approved conduit spacers as required to prevent any deflection of the conduits
when concrete is poured and to preserve the position and alignment of the conduits in the
concrete.   Conduits  shall be  tied  to  the spacers.   Anchors shall be  installed  to prevent
floating of conduits during pouring of concrete.   Red colored concrete shall be used to
encase conduits of systems operating above 600 volts.

2. All underground conduits shall be buried to a depth of not less than 24" below finished
grade to the top of the concrete envelope, unless otherwise specified.
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3. Assemble the sections of conduit with approved fittings and stagger all joints.  Cut ends of
conduit shall be reamed to remove all rough edges. The joints in all conduits shall be made
liquid tight.  All bends at risers shall be completely below the surface where possible.

4. Two or more conduit runs in a common trench shall be separated by at least 1 1/2" of
concrete.  Electric conduit runs installed in a common trench with other utility lines shall be
separated from such lines by at least 12" horizontally.  Public telephone conduits shall be
separated from electric conduits or other utility lines by not less than 3" of concrete, 2'
horizontally and 1' vertically.

5. The District’s Electrical Inspector shall be called to the site for approval of all underground
installations before and during concrete pour.  Where considered necessary by the District’s
Electrical Inspector, a mandrel shall be drawn through each run of conduit in the presence
of the Inspector, before and after pouring concrete.   The mandrel shall be 6" in length
minimum and have a diameter which is within 1/4" of the diameter of the conduit to be
tested.

6. Nonmetallic conduit installations shall comply with the following additional requirements:
All  joints  in  PVC  conduit  shall  be  sealed  by means  of  approved  solvent‐weld  cement
supplied by the conduit manufacturer.  All nonmetallic conduit bends and deflections shall
comply with the requirements of the applicable Electrical Code, except that the minimum
radius of any bend or offset for conduits sized from 1/2” to 1 1/2" inclusive shall not be less
than 24". All 90o Ell’s, 1” and larger, shall be rigid conduit.  All 90 degree bends, bends at
risers, and the risers shall be rigid steel conduit and shall comply with the requirements
specified herein for underground rigid steel conduit installations. The radius of the curve of 
any bend or offset in non‐metallic conduit for the Public Telephone System shall be not less
than ten times the trade size of the conduit, unless otherwise specifically approved by the
Public Telephone Utility Company.

7. Rigid steel conduit installations shall comply with the following additional requirements:
Where sweeps are specified or indicated, the radius shall be not less than 10'. The radius of
the curve of the inner edge of any bend or offset shall be not less than is permitted in the
Conduit Bend Radii table for rigid steel conduit field bends in the applicable Electrical Code,
unmodified by any exemptions, bulletins, or amendments. The radius of the curve of bends
or offsets for the Public Telephone System shall be not less than ten times the trade size of 
the conduit, unless otherwise specifically approved by the Telephone Utility Company.
Rigid conduit underground to be double wrapped with 10 mill tape.

C. In Slabs on Grade:
1. Unless specifically approved by the Office of the State Architect, conduits 1 1/4 size and

larger shall not be installed in structural concrete slabs.  Where conduits are permitted, and
are installed in concrete slabs on grade, the slabs shall be thickened at the bottom where
conduits occur to provide 3" of concrete between the conduit and earth.  Conduits shall
clear all rebar.  The required excavation shall be part of the work of this Section.

2.  If the concrete slab is 5" or more in thickness with a moisture barrier plastic sheet between 
the earth and the slab, the 1" and smaller conduits shall be installed in the slab with a
minimum of 1" concrete between earth and conduit.

D. Penetration  in  Concrete Walls,  Beams  and  Floors:    Provide  sleeves where  conduits  pierce
concrete walls, beams and floors, except floor slabs on earth.  Sleeves shall have 1/2" clearance
around conduits.  Sleeves shall not extend beyond the exposed surfaces of the concrete and
shall be securely fastened to the forms.  Where conduits pass through walls below grade, calk
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with District approved sealant and provide backer materials between the conduit and the sleeve 
to obtain a water tight joint. 

3.02   STUBS: 

A. Floor:  At each point where floor stubs are indicated in open floor areas for connections to
equipment, the conduits shall be terminated with couplings, the tops flush with the finished
floor.  Stubs shall extend above the couplings the indicated distance, but in no case less than 6"
high.  Where capped stubs are called for, the couplings shall be closed with cast iron plugs with
screw drive slots.

B. Underground:
1. Underground conduit stubs shall be terminated at the locations indicated, but minimum 5'

beyond building foundations, steps, arcades, concrete walks and paving, unless otherwise
noted.  Rigid steel conduit stubs and nonmetallic conduit stubs shall be capped by installing
a coupling flush in the end wall of the concrete encasement and plugging with an approved
plug or terminated stub in a concrete box (Christy).  The As‐Built Record drawings shall
show  the  location  of  the  ends  of  underground  conduit  stubs  fully  dimensioned  with
reference to the buildings or permanent landmarks.  These dimensions, including depth
below finished grade, shall be marked on the "As‐Built" Record Drawings in the presence of
the District's Inspector before backfilling in the trench.

3.03   WIRE INSTALLATION: 

A. Wire shall not be installed until all plastering throughout the building is completed, and all
debris and moisture removed from the conduits, boxes, and cabinets.

B. Wire‐pulling compounds used as lubricants in installing conductors in raceways shall only be
compounds approved and  listed by Underwriters'  Laboratory.   No oil,  grease, graphite, or
similar substances may be used. Pulling of No. 1/0 or larger conductors shall be done only with
an approved cable pulling machine.

C. The District's Inspector shall be called to the site and shall supervise the installation of all feeder
cables.  The District shall be notified not less than two working days in advance of the proposed
time of installation.

D. At all outlets for light, power, communications, control, and signal equipment, pigtail splices
with 8" circuit conductor leads shall be provided for connection to fixtures, equipment and
devices.

E. Pressure  cable  connectors,  pre‐insulated  "Scotchlok"  Type  "'Y",  "R",  or  "B"  spring  loaded
twist‐on  type, may be used  for  splicing 8 gauge or  smaller  conductors,  in  lieu of  soldered
connectors for all wiring systems, except the public address, District owned telephone system,
or system clocks.

F. All joints, splices, taps and connections for cables 6 gauge and larger, shall be made with high‐
pressure cable connectors approved for use with copper conductors.
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G. Wire in switchboards, panels, terminal cabinets, pull boxes and other cabinets (except public
address) shall be neatly grouped and tied in bundles with nylon ties at 10" maximum intervals.
At switchboards, panels and terminal blocks, wires shall be fanned out to the terminals.

H. Each neutral conductor larger than 6 gauge which is not color identified throughout its entire
length shall be painted white or taped white wherever it appears in a switchboard, cabinet,
gutter or box. Neutral conductors 6 gauge and smaller shall be white color identified throughout
their entire length.

I. All systems of wiring shall be so installed that when completed, the systems will be free from
short circuits and from grounds, other than required grounds.  The Contractor shall provide all
instruments  for  testing  and  shall  demonstrate  in  the  presence  of  the  District's  Electrical
Inspector that each system of wiring meets the following minimum requirements for insulation
resistance:
1. For circuits of No. 12 AWG wiring or smaller: 1,000,000 ohms.
2. For circuits of No. 10 or larger conductors, a resistance shall be based on the following

allowable current‐carrying capacities of conductors:

25 to 50 amperes inclusive    250,000 ohms 
51 to 100 amperes inclusive   100,000 ohms 
101 to 200 amperes inclusive  50,000 ohms 
201 to 400 amperes inclusive  25,000 ohms 
401 to 800 amperes inclusive  12,000 ohms 
Over 800 amperes inclusive   5,000 ohms 

3. The  above  values  shall  be  obtained with  all  switchboards,  panel  boards,  fuse  holder,
switches, and overcurrent devices in place and connected, and with all switches closed.

4. If lamp holders, receptacles, fixtures and appliances for a system are also connected, the
minimum insulation resistance permitted shall be one‐half the values specified above.

J. The Contractor shall provide a "Meager" insulation tester, which will apply a minimum of 500
volts direct current for these tests when requested by the District’s Inspector.

K. 120 volts and 277 volts circuits shall be routed in separate conduits, raceways and enclosures.

L. Other conductors in raceway or cable:  Conductors, other than service conductors, shall not be
installed in the same service raceway or service cable.

All low voltage wiring regardless of insulation voltage rating shall be in a separate raceway. It
shall not be in the same raceway or pullbox with systems 100 volt or more.

3.04   FEEDER IDENTIFICATION: 

Lighting,  power,  and  low  voltage  feeder wires  and  cables  shall  be  identified  at  each  point  of 
termination and at each point the conduit run is broken by a cabinet, box and gutter. Identification 
shall be by means of wrap around type markers, E‐Z Code or Brady Perma‐Code, and shall include 
the feeder designation, size and description. 
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3.05   TAPE: 

Splices, joints and connectors joining conductors shall be covered with insulation equivalent to that 
on the conductors.  Free ends of conductors connected to an energized source shall be taped.  The 
voids in irregular connectors shall be filled with insulating compound before taping.  Thermo plastic 
insulating tape approved by Underwriters' Laboratory for use as the sole insulation of splices shall 
be used and shall be applied according to the manufacturer's printed specifications.  Heat shrink 
tubing may be used as per manufacturer’s specifications. 

3.06   BOXES INSTALLATION AND SUPPORT: 

A. Outlet boxes shall be flush with finished surface of wall or ceiling.  They shall be plumb and
securely  fastened  to  the  structure  independent  of  the  conduit.    Except  where  otherwise
indicated, factory made bar hangers shall be used to support outlet boxes.

B. Outlet boxes installed in ceilings suspended or furred with steel runner and/or furring channels
shall  be  supported  (except  where  otherwise  indicated)  by  a  Unistrut  No.  P‐4000  channel
spanning the main ceiling runner channels.  Each box shall be supported from its channel by a
3/8" 16 threaded steel rod with a Unistrut No. P‐4008 nut and a Tomic No. 711‐B Adapta‐Stud.
The rod shall be tightened to a jamb fit with the channel and its nut. The box shall be locked to
the rod by means of a 1/2” locknut on the stud and a 3/8" 16 hex nut locking the stud to the
rod.

C. The heights of outlets and equipment indicated on the drawings shall govern, but in
the absence of  such  indications,  the  following heights  shall  be maintained. Heights are  to
centerline from finished floor surface, unless otherwise noted:
1. Communication switch, pushbutton, light switch, other switches, and fire station outlets:

48".
2. Bell and/or horn outlets in corridors:  12" below ceiling.
3. Clock, speaker, and bell outlets in classrooms and offices:  8' 0".
4. Outside bell and yard light outlets:  12" below the top plate level for one‐story buildings

without covered porch or arcade, and 12” below covered porch and arcade ceilings.
5. Desk public telephone, television, desk interphones, and receptacle outlets 12".
6. Panel boards and terminal cabinets: 6' 6" to top.

D. Receptacle outlet boxes shall not be located within 6' of water sinks, except where a ground
fault interrupter circuit breaker or ground fault type receptacle is provided to protect receptacle 
outlets located within 6' of water sinks.

3.07   PLATES: 

A. Provide an appropriate plate on each outlet. Plates shall be of stainless steel, unless otherwise
specified.  Public telephone plates shall have single bushed openings.  Sectional plates will not
be accepted.

B. Flush wiring device and signal system outlets indicated to be blank covered, shall be covered
with blank stainless steel plates.  Flush lighting outlets to be capped shall be covered with Wire
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mold No. 5736 steel covers, painted to match the surrounding finish. Surface‐mounted outlets 
indicated to be capped shall be covered with blank stainless steel covers.  

C. Switch and receptacle plates shall be provided with engraved designations under any one of the
following:
1. Pilot Switches.
2. Switches so located that the operator cannot see one of the fixtures or items for equipment 

controlled with his hand on the switch.
3. Switches not in the same room with the fixtures or items of all unit heaters, air curtains, fly

fans, and exhaust fans.
4. Receptacles operating at other than 120 volts.
5. Where so indicated on the drawings.

D. The designations shall be as indicated on the drawings or as specified and shall be engraved in
the plates with 3/16" high block type letters filled with black enamel. Where designations are
not indicated or specified they shall be requested from the Engineer.  For estimating purposes,
they may be assumed 12", not to exceed more than ten letters per gang.

 3.08   IDENTIFICATION OF CIRCUITS AND EQUIPMENT: 

A. Switchboards,  motor  control  centers,  transformers,  panel  boards,  circuit  breakers,
disconnectinq switches, starters, pushbutton control stations and other apparatus used for the
operation or control of circuits, appliances or equipment, shall be properly identified by means
of descriptive nameplates or tags permanently attached to the apparatus or wiring.

B. Nameplates shall be engraved laminated bakelite. Shop Drawings with dimensions and format
shall be submitted to the District or Architect for approval before installation. Attachment to
equipment shall be with self‐tapping screws. Self‐adhering or adhesive backed nameplates shall
not be used.

C. Tags shall be attached to feeder wiring in conduits at every point where runs are broken or
terminated,  including  pull  wires  in  empty  conduits.    Circuit,  phase  and  function  shall  be
indicated.   Branch circuits  shall be  tagged  in distribution boards, panel boards, and motor
control centers. Tags shall be made of pressure sensitive plastic or embossed self‐attached
stainless steel or brass ribbon.

D. Cardholders and cards shall be provided for circuit identification in panel boards. Cardholders
shall consist of metal frame retaining a clear plastic cover permanently attached to the inside of
panel door. List of circuits shall be typewritten on a card. Circuit description shall include name
or number of circuit, area and connected load.

E. Junction  and pull  boxes  shall  have  covers  stenciled with box number when  shown on  the
drawings,  or  circuit  numbers  according  to  panel  schedules.  Data  shall  be  lettered  in  a
conspicuous manner with a color contrasting with finish.

F. Name as described in part 2A shall be correctly engraved with a legend showing function or
areas when required by Codes or shown on the drawings.
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G. Provide  identity  tags  as  to  source  and  destination  of  all  underground  feeder  cables  in
underground boxes.

H. Underground feeder cables not to exceed 200 feet without a pull box.

3.08   ELECTRICAL IDENTIFICATION INSTALLATION: 

A. Install identification devices according to manufacturer’s written instructions.

B. Install  labels where indicated and at  locations for best convenience of viewing without
interference with operation and maintenance of equipment.

C. Lettering,  Colors,  and  Graphics:    Coordinate  names,  abbreviations,  colors,  and  other
designations used for electrical identification with corresponding designations used in the
Contract Documents or  required by codes and standards.   Use consistent designations
throughout the Project.

D. Sequence of Work:  Where identification is to be applied to surfaces that require finish,
install identification after completion of finish work.

E. Self‐Adhesive Identification Products:  Clean surfaces of dust, loose material, and oily films
before applying.

F. Install painted identification as follows:
1. Clean surfaces of dust, loose material, and oily films before painting.

2. Prime  Surfaces:    For  galvanized  metal,  use  single‐component,  acrylic  vehicle  coating
formulated for galvanized surfaces.  For concrete masonry units, use heavy‐duty, acrylic‐
resin block filler.  For concrete surfaces, use clear, alkali‐resistant, alkyd binder‐type sealer.

3. Apply one intermediate and one finish coat of silicone alkyd enamel.
4. Apply primer and finish materials according to manufacturer’s instructions.

G. Identify  Raceways  and  Exposed  Cables  of  Certain  Systems with  Color  Banding:    Band
exposed and accessible raceways of the systems listed below for identification.

1. Bands:  Pretensioned, snap‐around, colored plastic sleeves; colored adhesive tape; or a
combination of both.  Make each color band 2 inches (51 mm) wide, complete encircling
conduit, and place adjacent bands of two‐color markings in contact, side by side.

2. Locate bands at changes in direction, at penetrations of walls and floors, at 50‐foot (15 m)
maximum intervals in straight runs, and at 25 feet (7.6 m) in congested areas.
3. Colors—as follows:

a. Fire‐Alarm System:  Red.
b. Fire‐Suppression Supervisory and Control System:  Red and yellow.
c. Combined Fire‐Alarm and Security System:  Red and blue.
d. Security System:  Blue and yellow.
e. Mechanical and Electrical Supervisory System:  Green and blue.
f. Telecommunications System:  Green and yellow.

H. Install Circuit Identification Labels on Boxes:  Label externally as follows:
1. Exposed Boxes:  Pressure‐sensitive, self‐adhesive plastic label on cover.
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2. Concealed Boxes:  Plasticized card‐stock tags.
3. Labeling Legend:  Permanent, waterproof listing of panel and circuit number or equivalent.

I. Identify  Paths  of  Underground  Electrical  Lines:    During  trench  backfilling,  for  exterior
underground  power,  control,  signal,  and  communications  lines,  install  continuous
underground plastic line marker located directly above line at 6 to 8 inches (150 to 200 mm)
below  finished grade.   Where multiple  lines  installed  in a common trench or concrete
envelop, do not exceed an overall width of 16 inches (400 mm); use a single line marker.
1. Limit use of line markers to direct‐buried cables.
2. Install line marker for underground wiring, both direct buried and in raceway.

J. Color‐Code  Conductors:    Secondary  service,  feeder,  and  branch  circuit  conductors
throughout the secondary electrical system.

1. 208/120‐V System‐‐as follows:
a. Phase A:  Black.
b. Phase B:  Red.
c. Phase C:  Blue.
d. Neutral:  White.
e. Ground:  Green.

2. 480/277‐V System‐‐as follows:
a. Phase A:  Brown.
b. Phase B:  Orange.
c. Phase C:  Yellow.
d. Neutral:  Grey.
e. Ground:  Green.

3. Factory‐apply color the entire length of the conductors, except the following field‐applied,
color‐coding methods may be used in lieu of factory‐coded wire for sizes larger than No. 10
AWG.
a. Colored, pressure‐sensitive plastic tape in half‐lapped turns for a distance of 6 inches

(150 mm) from terminal points and in boxes where splices or taps or made.  Apply the
last two turns of tape with no tension to prevent possible unwinding.  Use 1‐inch (25
mm) wide  tape  in  colors as  specified.   Adjust  tape bands  to avoid obscuring cable
identification markings.

b. Colored cable ties applied in groups of 3 ties of specified color to each wire at each
terminal or splice point starting 3  inches  (76 mm)  from the terminal and spaced 3
inches (76 mm) apart.  Apply with a special tool or pliers, tighten to a snug fit, and cut
off excess length.

4. For all system voltages:
a. Isolated ground conductors:  Green with yellow stripe.
b. Mark with a 1” band of green tape, followed by a 1” band of yellow tape, followed by a

1” band of green tape.

K. Power Circuit Identification:  Use metal tags or aluminum wraparound marker bands for
cables, feeders, and power circuits in vaults, pull boxes, junction boxes, manholes, and
switchboard rooms.

1. Legend:    1/4  inch  (6.4 mm)  steel  letter  and  number  stamping  embossing with  legend
corresponding to indicated circuit designations.
2. Fasten tags with nylon cable ties; fasten bands using integral ears.
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L. Apply identification to conductors as follows:
1. Conductors to be extended in the future:  Indicate source and circuit numbers.
2. Multiple power or lighting circuits in the same enclosure:  Identify each conductor with

source,  voltage,  circuit  number,  and  phase.    Use  color‐coding  for  voltage  and  phase
indication of secondary circuit.

3. Multiple control communications circuits in the same enclosure:  Identify each conductor by
its system and circuit designation.  Use a consistent system of tags, color‐coding, or cable
marking tape.

M. Apply warning, caution, and instruction signs and stencils as follows:
1. Install warning, caution, and instruction signs where indicated or required to ensure safe

operation and maintenance of electrical systems and of items to which they connect.  Install
engraved, plastic‐laminated instruction signs with approved legend where instructions or
explanations are needed for system or equipment operation.  Install butyrate signs with
metal backing for outdoor items.

2. Emergency‐Operating Signs:    Install  engraved  laminate  signs with white  legend on  red
background with minimum 3/8 inch (9 mm) high lettering for emergency instructions on
power transfer, load shedding, and other emergency operations.

N. Install Identification as follows:
1. Apply equipment identification labels of engraved plastic laminate on each major unit of

equipment, including central or master unit of each system.  This includes communication,
signal,  and  alarm  systems,  unless  units  are  specified  with  their  own  self‐explanatory
identification.  Except as otherwise indicated, provide a single line of text with 1/2 inch (13
mm) high lettering on a 1 1/2 inch (38 mm) high label; where two lines of text are required,
use lettering 2 inches (51 mm) high.  Use white lettering on black field.  Apply labels for
each unit of the following categories of equipment.
a. Panel boards, electrical cabinets, and enclosures.
b. Access doors and panels for concealed electrical items.
c. Electrical switchgear and switchboards.
e. Motor control centers.
f. Motor starters.
g. Push‐button stations.
h. Contactors.
i. Remote‐controlled switches.
j. Dimmers.
k. Control devices.
l. Transformers.
m. Telephone switching equipment.
n. Clock/program master equipment.
o. TV/audio monitoring master station.
p. Fire‐alarm master station or control panel.
q. Security‐monitoring master station or control panel.
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2. Apply designation labels of engraved plastic laminate for disconnect switches, breakers,
push‐buttons, pilot lights, motor control centers, and similar items for power
distribution and control components above, except panel boards and alarm/signal
components where labeling is specified elsewhere.  For panel boards, provide framed,
typed circuit schedules with explicit description and identification of items controlled by
each individual breaker.

END OF SECTION 
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SECTION 262000 
ELECTRICAL EQUIPMENT 

PART 1 ‐ GENERAL 

1.01 DESCRIPTION: 

A. Work Included:
1. Provide all underground service conduits from the Utility Company's service point to the

projects service equipment as indicated on the drawings and herein specified.

2. The Contractor shall consult the Utility Company before submitting bid to determine the
exact location of the serving point and the work and material.  The Contractor is required to
leave the service installation complete and ready for cable installation without additional
cost to the District.  The service cable will be provided by the Utility Company and will be
paid for by the District.

3. All work shall comply with the requirements of the Utility Company.  Where required and
indicated on the drawings, install outdoor transformer enclosure, pad and slab box, pull
boxes or other equipment related to the service.

4. Transformers:
a. Transformers as specified and as indicated.
b. Provide  mounting  and  seismic  anchorage  for  all  transformers  complying  with

regulations of the State of California.
B. Switchboards and Protection Devices work Included:

1. Furnish, install and connect the switchboard, including metering facilities as required by
the Power Utility Company.

2. All switchboards shall be complete with pull, service and distribution sections.
3. All protective devices shall have a minimum symmetrical short circuit interrupting rating,

as described by the Utility and as indicated on the drawings complying with regulations
of the State of California.

4. Provide mounting and seismic anchorage for all switchboards.
C. Panelboards Work Included:  Lighting and power distribution facilities, including panel boards.

D. Motor Control and Control Devices Work included:
1. The connection to the terminals of motors, the furnishing and installation of disconnect
switches, motor starters and control devices for motors.

D. Related Work:
1. Basic Electrical Requirements and Materials.
3. Excavating, Backfilling and Compacting.
4. Concrete.

1.02 REQUIREMENTS: 
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A. Comply with the requirements of the Utility Company having jurisdiction.

B. The interrupting capacity of the main circuit breaker and distribution circuit breakers shall be
equal to or greater than the available short circuit current at the point as obtained by the Utility 
Company or computed by the Engineer.  Selective coordination between main and all other
feeder  circuit  breakers  throughout  the  distribution  system  is  required  by  the  approved
manufacturer of electrical power distribution equipment.

1.02   TRANSFORMER REQUIREMENTS: 

A. Transformers,  Dry  Type:    Distribution  transformers  shall  be  constructed  and  tested  in
accordance with  ASA  and NEMA  Standards,  and  shall  be wound with  copper  conductors.
Performance of transformers shall be equal to or exceed ASA and NEMA published criteria.

B. Transformers  shall  be  self‐cooled  type  with  Class  H,  NEMA,  Group  111  insulation  and  a
temperature rise of 150 o C under continuous full load conditions with an ambient of 400o C.

Transformers supplying voltage to wave altering devices (computers, electronic ballasts, etc.)
shall be K rated.

C. Transformers shall be equipped with four 2 1/2% taps (2 above and 2 below normal voltage).
Windings shall be of the fire‐resistant type, designed for natural convection cooling through
normal air circulation.

D. Core mounting frames and enclosures shall be of welded and bolted construction with sufficient
mechanical strength and rigidity to withstand shipping, erection and short circuit stresses.

E. Enclosure  cover  plates  shall  be  Code  gauge  sheet  steel,  captive  bolted  to  the  enclosure
framework.    Enclosure  shall  have  suitable  ventilating  openings with  rodent‐proof  screens.
Enclosure shall be provided with lifting lugs and jacking plates as required.

F. Transformers shall be furnished complete with mounting channels and mounting bolts. Metal
parts, except cores and core mounting frames, shall be cleaned, rust‐proofed and given a heavy
coating of an inert primer.

G. Transformers used indoors shall be “low noise.”  They shall be provided with vibration dampers.
Size  and  number  of  shock  mounts  shall  be  in  accordance  with  manufacturer's
recommendations.

1.03 MOTOR CONTROL AND DEVICES REQUIREMENTS: 
Motor running protection of the manual reset type, as a separate device or as part of a motor 
starter and set at not to exceed 125% of the motor full load current rating, shall be provided for 
each  motor  exceeding  1/8  HP  in  size,  except  where  indicated  otherwise  and  except  for  the 
following:  Motors of sufficient impedance to prevent overheating or failure to start (such as clock 
motors), and motors provided with an approved built in manual reset type device, responsive to 
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motor current and set at not  to exceed 125% of  the motor  full  load current  rating, which will 
interrupt all current to the motor. 

1.04 SUBMITTALS: 

A. All submittals shall be made in accordance with Section 01300.
B. Product  Data:    Submit  catalogs  indicating  make,  capacity,  size  and  catalog  number  for

disconnect switches, motor starters and control devices.
C. Shop Drawings:  Include make, catalog number, dimensions, finish, type, insulation, class design

temperature and taps provided. Include regulation at 80% and 100% of full load, no load loss,
full load loss, percent efficiency, percent impedance, noise level and continuous capacity rating.
Provide a connection schematic.

D. Test Reports:
1. No‐Load Losses.
2. Total Losses.
3. Applied Voltage.
4. Temperature Rise.
5. Induced Voltage.
6. Sound Level.
7. Impulse Test.

E. Transformer Submittals:
1. Include a front elevation showing the dimensions and the locations of the equipment on

the switchboard, the make, kind and size or capacity of all equipment and bussing, the
location of each service conduit entering the switchboard, all barriers, nameplate
inscriptions, finish, total weight, size of switchboard, and locations and sizes of anchor
bolts.

2. Coordination curves shall be provided by the manufacturer for the main circuit breaker
and all distribution circuit breakers in the power and lighting electrical distribution
systems.

F. Record Drawings:
a. Provide a single reproducible drawing of the project as installed, showing all

circuit numbers. 
G. Panelboards Shop Drawings:  Include a front elevation, indicate circuit numbers, devices and

ratings, cabinet dimensions, make, ratings, nameplate, location and capacity of equipment, size
of gutters, type of mounting, finish and catalog number of locks.

1.04 DESIGN REQUIREMENTS: 

A. Lighting and Appliances Panel boards:
1. Lighting and appliance panel boards shall be wall‐mounted, enclosed, safety type with

277/480  volts,  4‐wire  or  120/208  volts,  4‐wire  surface  or  flush  mounting,  neutral
mechanical equipment ground and main as indicated on the drawings or specified.  First
panel boards of each separate building shall be provided with main and/or sub‐feeder
circuit breakers where so indicated or specified.

2. Single‐pole  branches  for  120/208  volt  panels  shall  be  molded  case,  bolt  on,  thermal
magnetic  circuit  breakers  with  inverse  time  delay,  trip‐free,  quick‐make,  quick‐break
mechanism and silver alloy contacts.  Circuit breakers shall be rated 20 amps, 120 volts,
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except where otherwise indicated on the drawings, and the amp rating shall be marked on 
the  handle  and  indicate  "ON  ‐  OFF"  and  tripped  positions.    Single‐pole  branches  for 
277/480‐volt panels shall be the same as for 120/208‐volt panels, except they shall be 
thermal magnetic circuit breakers only with higher voltage rating.  Ground fault interrupters 
shall  be  incorporated  into  circuit  breakers  where  indicated  and  shall  be  listed  by 
Underwriters' Laboratory as a ground fault device. 

3. Two‐ and three‐pole branch circuit shall be enclosed and shall be bolt‐on, thermal magnetic
with inverse time delay, non‐tamperable, ambient compensated, single handle with no
tie‐bar, common‐trip, quick‐make and quick‐break mechanism with silver alloy contacts.
Circuit breakers shall be rated as indicated on the drawings.

4. Main and subfeeder circuit breakers shall be enclosed, bolt‐on thermal magnetic type with
inverse  time  delay,  single‐handle  common‐trip,  quick‐make,  quick‐break  mechanism,
corrosion resistant bearings and silver alloy contacts. Amp frame size and trip rating shall be 
as indicated on the drawings.  Breakers over 225 amperes shall have interchangeable trip
units.  The handles of main and subfeeder circuit breakers shall be under the cabinet door.
Voltage rating shall be as indicated on the drawings.

5. All  circuit  breakers  shall  be  one‐piece,  bolt‐on  type  and  shall  meet  the  short  circuit
interrupting capacity requirements shown on the drawings.  All one‐pole, two‐pole, three‐
pole circuit breakers shall be rated for minimum 10,000 amps interrupt capacity, unless
otherwise indicated on the drawings.

6. All internal connections shall be made with plated copper bus bars, and the busses shall
extend for the full length of the space available for branch circuit breakers.  Feeder cable
connectors shall be installed at point of feeder entrance. All terminals shall have copper
conductors.  Panel boards fed by conductors having over‐current protection greater than
200 amps shall be protected on the supply side by over‐current devices having a rating not
greater than that of the panel board.

7. Except where otherwise indicated, circuit breakers shall be in two vertical rows connected
to the bus bars in a distributed phase arrangement.  Two‐pole branches shall be balanced
on the busses.  Each single‐pole branch shall be numbered adjacent to its circuit breaker
with odd numbers on the left and even numbers on the right.

8. All specified circuit breaker spaces shall include necessary hardware required for future
installation of the circuit breakers.

B. Panel board Cabinets:
1. Panel board cabinets shall be Code gauge galvanized steel or blue steel; fronts, doors, and

trims shall be code gauge furniture steel.  The width of the cabinets shall be 20".
2. Doors shall be cut true, shall accurately fit opening and finish smooth across the joints.

Rabbets shall be inside.  The hinges shall be entirely concealed, except for barrels and pins.
Hinge flanges shall be welded to the door and trim.  Each door shall be equipped with flush
type lock, spring latching, Corbin lock for metal door, keyed to Yale LL 803 or LL 134.

3. Where  contactors,  time  switches  and  control  devices  are  specified  or  indicated  to  be
installed within panel board cabinets, a separate compartment and lockable door shall be
provided at the top of the cabinet for such devices.  The door shall be sized as required to
permit removal of the contactor and other devices intact. Gutters shall be provided at the
sides and top of the compartment.

C. Panel Board Schedule:
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The Contractor shall prepare a neatly type written schedule with the number or name of the 
room or area of the equipment served by each panel board circuit. The room numbers or names 
used shall match those as determined at the site and shall not necessarily be those used on the 
drawings.    The  schedule  shall  also  indicate  the  panel  designation,  voltage  and  phase,  the 
building and distribution panel or switchboard from which  it  is  fed.   The schedule shall be 
mounted in a frame under transparent plastic 1/32” thick on the inside of each panel board 
cabinet door. 

D. Signal and Communication Terminal Cabinets:
1. All terminal cabinets shall conform in every respect to the Specifications for Panel board

Cabinets, except as modified herein.
2. All terminal cabinets shall be flush type, unless otherwise noted, with 2" trim and separate 

door with lock over each section, unless otherwise indicated or specified.  Cabinets shall be 
provided  with  barriers  to  separate  each  system.  Cabinets  over  24"  in  width  shall  be
provided with double door and lock.  Each terminal cabinet, or section of a terminal housing
a separate system, shall measure 12" wide x 18" high x 5 3/4" deep, unless otherwise
indicated on the drawings.  Trims for sectional cabinets shall be of one‐piece construction.

3. All  terminal cabinets shall be equipped with 1/2” thick plywood backboards within the
cabinets, and fastened in place with machine screws.  Backboards shall be the largest size
the cabinet and conduit terminations will permit.

4. Flush mounting terminal cabinets shall be finished as specified for flush mounting panel
board cabinets.  Surface mounted terminal cabinets shall be finished as specified for surface
mounting panel board cabinets.

PART 2 ‐ PRODUCTS 

2.01   MATERIALS: 

A. Transformer Pads:  Concrete transformer pads shall be provided as indicated on the drawings
and as specified under the Concrete Section of the Specifications.

B. Service Conduits:  As described under Section 16050 for utility wiring and must comply with all
Utility Company's requirements.

2.02   TRANSFORMER EQUIPMENT: 

A. Transformers shall be by Square D, General Electric, or equal dry type (interior) all‐ copper windings.

2.03   SWITCHBOARDS: 
A. General Description:  Switchboards shall be the products of Square D, General Electric or

equal, unless otherwise specified (600 amp minimum, all copper components), and shall
conform to the following requirements:
1. All switchboards shall be floor standing, dead front, dead rear, line bussed, front

operated and connected, circuit breaker type, unless otherwise indicated, and shall
contain the equipment indicated and specified.  Switchboard shall be complete with
pull, service and distribution sections.
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2. The required equipment shall be enclosed in fully interchangeable die formed steel
sectional cabinets with top and bottom plates and required braces and gussets all
welded together in such a manner that the cabinets will be absolutely rigid, plumb and
uniform in size.  Each cabinet shall be a separate and independent unit with all assembly
holes die stamped or jig drilled and openings for interconnections so placed that any
cabinet can be located at any position in the assembly without drilling or cutting holes
on the job.  Deliver the switchboard to the site in completely assembled sections and
provide all required assembly bolts and blanking plates.  The front plates and doors shall
be die formed steel, of not less than 12 gauge furniture steel, completely removable,
secured to the cabinet with oval head machine screws with cup washers, uniformly and
symmetrically spaced.

3. Breakers shall be automatic, one‐piece molded‐case, trip‐free, common‐trip,
quick‐make, quick‐break, thermal‐magnetic type bolted to the bus with handles clearly
indicating rating in amps and tripped position.  Breakers shall have a single handle with
no tie‐bar.  Voltage, amperage and number of poles shall be as indicated on drawings.
Breakers shall have lock‐out provisions approved by the State for padlocking and shall
have a minimum symmetrical short circuit interrupting rating, as determined by the
Utility Company and as indicated on the drawings.

4. The meter panel or plate shall meet all requirements of the respective serving Utility and
shall be equipped with the fittings required by the serving Utility.

5. Provide silver plated copper bus bars of the capacity as indicated on the drawings
between the current transformer and the main section and the distribution sections;
also, the full height of the available breaker space in the distribution portions.  Bus bar
bracing shall be designed to withstand maximum available short circuit current. Provide
service cable lugs as required by the Utility Company.  Copper bus bars shall be rated at
a minimum of 1000 amps per square inch of cross‐sectional area. Heat test rating on the
bus bars are not acceptable in lieu of the required cross‐sectional area.

6. Provide a nameplate for each component on the switchboard.  Plates shall indicate the
designation of the service, or feeders controlled and the fuse size. Provide a similar
nameplate for meters and transformer compartments.

7. Paint the cabinets, framework and all plates inside and out with one coat of rust
resisting metal primer and one coat of grey enamel, baked on, or lacquer sprayed on.

8. Manufacture the boards according to standardized drawings and Specifications, which
are available for checking, and prepare Shop Drawings and submit for approval.  The
switchboard shall meet the requirements of all legally constituted authorities having
jurisdiction and the respective serving Utility.

9. For the grounded electrical wye service switchboard, provide ground fault protection for
the main device.  The ground fault protection shall be listed and approved by U.L. and
shall consist of a ground sensor encircling all phase conductors and neutral connected to
a solid state ground relay which initiates tripping of the circuit interrupting device.  The
manufacturer shall provide all necessary testing equipment at the site and perform a
certified test on the ground protection system in the presence of the District Inspector,
Electrical Engineer, and State of California Inspectors during a scheduled "pre‐final"
observation visit by the Electrical Engineer.  All ground fault settings shall not exceed
10% of the main circuit board rating at .2 seconds, unless otherwise indicated.

B. Building Main Switchboard:
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1. Building main switchboard shall be of the floor standing metal clad dead front type.
Arrangement and construction shall be as indicated and specified.  Design, construction
and testing shall comply with all Code requirements and applicable ASA, AIEE and NEMA
Standards.  Structural elements of cubicles shall consist of standard rolled shapes or
formed sheet steel members with a 12 gauge minimum thickness.  Construction shall be
of the bolted or welded type with sufficient mechanical strength to maintain rigidity
under shipping, erection, or short circuit stresses.  Cubicles shall be insulated and
enclosed with captive bolted P & O Mill prime or cold rolled sheet steel covers.  End
cubicles shall be provided with blanking plates for future additions. Switchboard shall
not exceed 91" in height, including wiring gutters or pull spaces.  All steel work shall be
sanded, cleaned, rustproofed and primed.  Finish coating shall be factory standard.
Construction marks or damaged surfaces shall be refinished at the job site to match
original finish.

2. Bus work and connections shall be hard drawn copper bars having a minimum
conductivity of 98%.  Current density for copper shall not exceed 1,000 amps per square
inch for connections.  Continuous full load temperature rise shall not exceed Code and
NEMA requirements. Bus structure shall be free fitted, and shall have sufficient strength
and rigidity to withstand short circuits of the magnitude shown on the drawings, without
damage or permanent distortion. Connections shall be silver plated and securely bolted
together. Fastening bolts shall be nonmagnetic corrosion resistant plated steel or
electrical bronze, secured with constant pressure type locking devices.  Insulating
supports shall be made of high strength impact resistant, flame retardant material.
Connections for incoming and outgoing cables shall be supplied with heavy duty
pressure type terminal lugs.  Cables and internal wiring shall be supported with suitable
bolted cleats.  Arrangement of incoming and outgoing feeder cables shall be as shown
on the drawings or as required.  Neutral bus shall have terminals for all active, spare or
inactive circuits.

3. Current transformer mounting facilities and metering mounting facilities shall be
provided in accordance with Utility Company requirements.

4. Main fusible switch shall be quick‐make, quick‐break type and shall be equipped with
current limiting fuses of the size and capacity indicated on the drawings. Main switch
shall have a minimum short circuit interrupting rating of not less than the available
symmetrical amperes determined by the Utility Company as indicated on the drawings.

5. Feeder branch circuit breakers shall be bolt‐on molded case type, quick‐make,
quick‐break, minimum 480 volts rated, with thermal magnetic trips of frame size and
trip rating indicated on drawings.  Feeder breakers shall have a minimum short circuit
interrupting rating in symmetrical amperes as indicated on the drawings.

6. Nameplates shall be furnished for each device.  A large nameplate identifying the
switchboard, showing service voltage, function and current rating shall be supplied.

7. Provide a minimum of 1" grout under switchboards.

C. 120/208 volts Distribution Switchboards:
1. 120/208 volts Distribution Switchboards shall be of the convertible floor‐standing metal

clad dead front type for three‐phase, four‐wire service.  Arrangement and location,
including the number of circuit breakers, active and inactive spares, bussing and other
details shall be as shown on the drawings or schedules. Circuit breakers shall be of the
bolted‐on molded case type, with thermal magnetic trips and shall be rated at 250 volts
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with frame sizes, number of poles and trip settings shown on the drawings or schedules. 
 Minimum interrupting capacity shall be as indicated on the drawings. 

2. Temperature rise and current‐carrying capacity of busses and parts shall be in
accordance with NEMA Standards and NEC requirements.  Components shall possess
sufficient strength and rigidity to safely withstand any stresses imposed by shipping,
erection or short circuits. Identification nameplates and cardholders shall be provided in
accordance with the paragraph entitled “Identification of Circuits and Equipment.”
Neutral bar shall have terminals for all active, spare or inactive circuits.

3,  Lock‐off provisions shall be included for all circuit breakers.  Padlocking device shall be 
permanently secured to the panel deadfront plate. 

4. Provide a minimum of 1" grout under all switchboards.
D. Multi‐pole Circuit Breakers:  Multi‐pole circuit breakers shall have a common operating handle.

Construction shall be in accordance with Paragraph 2.01 B5. Phase sequence and circuit
numbering shall be uniform.  Temperature rise and current carrying capacity of parts shall be in
accordance with NEMA Standards and NEC requirements. Components shall possess sufficient
mechanical strength and rigidity to safely withstand any stresses imposed by shipping, erection
or short circuits.  Lock‐off provisions shall be included for all circuit breakers.

2.04   CIRCUIT BREAKER ENCLOSURES: 
Circuit breaker enclosures shall be U.L. listed, suitable for use as service entrance equipment.  
The short circuit current rating of an enclosed circuit breaker shall equal the interrupting rating 
of the supply components’ upstream of the unit. 

2.05   PANELBOARDS EQUIPMENT: 

All panel boards shall be manufactured by Square D, General Electric or equal, unless otherwise 
specified by the District. 

2.06  MOTOR CONTROLS AND CONTROL DEVICES EQUIPMENT:  

A. Disconnect Switches:
1. Switches shall be 480 volts or 600 volts, totally enclosed, externally operated, with

quick-make, quick-break operating mechanism, interlocked cover with provisions for locking
the cover in the closed position and locking the switch in ON and OFF positions.  Switches
shall be single throw, unless otherwise indicated or specified.

2. Switch enclosure shall be general purpose NEMA Type 1 for indoor locations, and rain tight
NEMA Type 3R for outdoor locations, except where otherwise specified. Switches shall be
fusible or non-fusible as indicated on the drawings. Fusible switches shall accept cartridge
fuses. Current rating of switches, number of poles, solid neutral facilities, and the current
rating of fuses shall be as indicated on the drawings.  Switches shall have the proper
horsepower rating equal to or greater than the horsepower of the motor controlled.  Only the
lower horsepower rating of dual rated switches will be accepted as a switch rating.

3. A padlocking device shall lock the operating handle and cover with one padlock in both the
ON or OFF positions.  Switches shall be heavy-duty type, manufactured by General Electric,
Westinghouse or Square D. Furnish one padlock and two keys with each switch.  Padlock
shall be keyed to Master 611 or M-20.

4. Motors 1/3 HP and less: Switches shall be of the toggle type, quick-make, quick-break, rated
2 HP, 250 volts, AC with the number of poles required, provided with wall plate for flush
mounting, or in Code approved surface mounting NEMA enclosures.  Switches and
enclosures shall be weatherproof NEMA 3R when mounted outdoors.
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B. Motor Starters:
1. Motor starters shall be AC magnetic across line starters, unless otherwise indicated on the

drawings.
2. AC magnetic across the line starters shall have manual reset thermal overload protective

devices, including heating elements and, unless otherwise indicated or specified, shall be
housed in general purpose enclosures with start-stop-reset device or H.O.A. switch as
indicated on drawings, built-in and operable from the front and low voltage protection.  The
NEMA size, voltage rating, number of poles, and special features shall be as indicated on the
drawings.  The horsepower rating of each starter shall be equal to or greater than the motor
horsepower.  Starters for motor circuits rated above 240 volts and which are controlled at
locations other than the starter, shall be provided with a control circuit transformer having a
120 volts secondary as required. Combination magnetic starters are acceptable.  Three-
phase starters shall have three-element protection.

3. Thermal switch starters shall be tumbler type with plaster ears, binding screws for wiring,
standard size composition cups which fully enclose the mechanism, and shall be designed to
fit standard outlet boxes.  Thermal switches shall be fractional horsepower motor starters with
thermal overload protective devices including heating elements and with handle providing
ON-OFF-RESET control. The horsepower rating, voltage rating, and number of poles shall be
determined from the motor horsepower and the voltage indicated on the drawings. Switches
shall be key-operated where so indicated on the drawings.  Furnish one key with each key
type switch.  The horsepower rating of each switch shall be equal to or greater than the motor
horsepower.

4. Relays used for directly controlling motors shall have general purpose enclosures, unless
otherwise indicated or specified and shall be horsepower rated. The relay size, voltage rating
and number of poles shall be determined from the motor horsepower and voltage indicated
on the drawings.

PART 3 ‐ EXECUTION 

3.01   INSTALLATION: 

A. The service conduits shall terminate at the service point as indicated on the drawings and shall
extend underground to the main service terminating pull section as indicated.  All bends in the
conduits shall be long radius type and all sweeps shall have a radius of not less than ten times
the conduit trade size.  Underground conduits shall be encased in concrete with a minimum 3”
thick cover on all sides with multiple conduits spaced not less than 1 1/2” apart.

B. The  service  cable  shall  be  connected  to  the  service  terminating pull  section by  the Utility
Company.

3.02   CONDUITS CROSSING PUBLIC DEDICATED PROPERTY: 

Where service or other conduits cross any public dedicated property, the Contractor shall make the 
necessary arrangements to open and close the public property and shall pay all costs in connection 
with the required licenses, permits, fees and deposits.  The conduits shall be installed in a manner 
required by the authorities having jurisdiction. 
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3.03   STRUCTURAL CONDITIONS: 

A. Where  conduits  are  to  pass  through  or  interfere  with  any  structural  member,  or  where
notching, boring or cutting of the structure is necessary, or where special openings are required
through walls, floors, footings, or other building elements to accommodate the electrical work,
all such work shall be done as directed and approved by the Architect or designated District
representative.

B. The placement of conduits in concrete slabs and structural members shall comply with the
requirements of the applicable Section of CCR Title 21, Public Works and shall be as approved by
the Architect.

C. Where  a  concrete  encasement  for  underground  conduits  abuts  a  foundation  wall  or
underground  structure  which  the  conduits  enter,  the  encasement  shall  be maintained  in
position in relation to the structure as indicated on the drawings, or rest on a haunch integral
with the wall or structure, or shall extend down to the footing projection, or shall be doweled
into the structure.  Underground structures shall include pull boxes and buildings.

D. All cutting and patching of the rough and finish construction work shall be done as required for
the  installation  of  the work  under  this  Section.    Patching  shall  be  of  the  same materials,
workmanship and finish as, and shall accurately match the surrounding work.  The work shall be
done under the instruction of the Architect.

3.04   TRANSFORMER INSTALLATION: 

A. Transformer core frame shall be installed level on shock absorbing pads within the enclosure.

B. Mounting bolts on floor‐mounted transformers shall be extended into pads only and shall not
be in direct contact with building structural members.

C. Flexible jumpers shall be installed for grounding continuity from enclosure to conduits.

3.05   TRANSFORMER VOLTAGE CHECK: 

A. The Contractor shall  set  the  taps on all  transformers  (which are a part of  this contract) as
necessary to provide satisfactory operating voltages with all present loads energized.  A check
shall be made in the presence of the District Inspector at a panel fed from each transformer and
which is the farthest from the transformer. Voltages at the transformers ranging from 118 to
122 volts  inclusive,  for 120‐volt  systems and proportionately equivalent  for higher voltage
systems, are acceptable.

B. The Contractor shall provide all instruments and accessories required to perform the checks.
Volt meters shall be accurate within 1% and shall have scales permitting the voltage readings to
be made on the upper half of the scale.  Calibration of the meters shall be satisfactory to the
District.

3.06  SWITCHBOARD AND PROTECTION DEVICES INSTALLATION: 
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Torque valves for tightening of wire lugs or any wire/cable connections shall be the minimum as 
recommended by the manufacturer. 

3.07   SWITCHBOARD AND PROTECTION DEVICES PADS AND ANCHORING: 
Where free standing equipment is installed, concrete pads shall be provided as described under 
Division 3, Concrete, and as detailed on the drawings.  Where a utility meter is housed in a 
switchboard, the pad shall extend 3' from the face of the switchboard door or board, whichever 
is greater.  Anchor bolts for free standing equipment shall be designed to meet State Seismic 
requirements.  Equipment shall be anchored to new slab with expansion bolts as indicated on 
the drawings.  All anchor bolts shall be tested to withstand minimum torque as indicated on the 
drawings. 

3.08   SWITCHBOARD AND PROTECTION DEVICES TESTING: 
A. All systems of wiring shall be so installed that when completed, the systems will be free from

short circuits and from grounds, other than required grounds.  The Contractor shall provide
all instruments for testing and shall demonstrate in the presence of the District Electrical
Inspector that each system of wiring meets the following minimum requirements for
insulation resistance;
1. For circuits of No. 12 AWG or smaller ‐ 1,000,000 ohms.
2. For circuits of No. 10 AWG or larger conductors, a resistance shall be based on the

following allowable current‐carrying capacity of conductors:
25 to 50 amperes inclusive  250,000 ohms 
51 to 100 amperes inclusive  100,000 ohms 
101 to 200 amperes inclusive  50,000 ohms 
201 to 400 amperes inclusive  25,000 ohms 
401 to 800 amperes inclusive  12,000 ohms 
Over 800 amperes inclusive  5,000 ohms 

3. The above values shall be obtained with all switchboards, fuse holders, switches, and
over current devices in place and connected and all switches closed.

B. The Contractor shall provide a Meager insulation tester which applies a minimum of 500
volts direct current for the tests when requested by the District Inspector.

3.09   PANELBOARDS INSTALLATION: 

A. Fronts shall be flush type, unless otherwise indicated and shall be fastened to the cabinets with
1/4" No. 20, nickel plated oval headed machine screws and cup washers.  Sufficient screws shall 
be installed to prevent buckling or warping of the panel front.  Flush type fronts shall be aligned
plumb  and  square  and  cabinet  shall  be  drilled  and  tapped  for  cover  screws  at  the  site  to
accomplish this if necessary.

B. All surfaces of flush mounted panel board cabinets shall be galvanized.  The fronts shall be given 
two coats of metal primer, and a finish coat of baked on gray enamel and shall not be installed
on the cabinets until after the finish coats of paint have been applied to the wall and cabinet
fronts and they are thoroughly dry.  Screws and cup washers shall not be painted.
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C. All surfaces of surface mounted cabinets and fronts shall be given one coat of metal primer and
a finish coat of baked on gray enamel.

D. Panel board cabinets shall be rigidly supported in place independent of the conduits.

3.10   PANELBOARDS, MODIFICTION OF EXISTING SURFACE MOUNTED PANELS: 

A. When an existing flush mounted panel is to be abandoned. Remove existing bussing, breakers
and covers. Install new panel with one of the following methods:
1. Provide new weatherproof surface mounted cabinet over existing flush panel    cabinet.

New cabinet shall be sized to fit over existing panel with hinged padlock  able door. Back
cover of new cabinet shall be cut to fit the existing panel’s opening.  Make sure old panel
has clean surface for a sufficient ground. All cut edges shall be grounded smooth. Drill edge
of new cabinets back cover and existing panel front and secure with ¼ 20 nuts and bolts,
lockwashers, new cabinet shall be used as a pull box.  See detail E‐1.

2. Provide new weatherproof surface mounted panel on wall, new panel shall have breakers
per panel schedule. Secure to existing wall next to new surface cabinet. Run between new
panel and new cabinet: one 2” C with new feeders to new panel: two 2” c with new wiring
as required to connect existing and new branch wiring. See detail E‐3.

3. Remove existing panel front, buss assembly, circuit breakers and ground bar, provide a new
solid cover with a continuous gasket around parameter to blank off existing enclosure. New
cover shall be manufactured of 12 ga. Sheet metal and shall be primer coated for final finish
coat by the painting contractor. Attach new solid cover to existing panel enclosure with
galv.  Tamperproof  screws.  Contractor  shall  field  verify  exact  dimensions  of  existing
enclosure. Provide four 2‐1/2” conduit nipples between existing panel. Pick up and extend
existing feeders and all branch circuits to the new panel and reconnect to matching circuit
breakers. Provide power distribution / terminal blocks as required. Bond and ground new
panel per N.E.C. article 250.

END OF SECTION 
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