
APPLICABLE CODES & STANDARDS REFERENCES
GOVERNING CODES:

CALIFORNIA CODE OF REGULATIONS TITLE 24 BUILDING STANDARDS CODE:

-PART 1   2016 CALIFORNIA ADMINISTRATIVE CODE

-PART 2   2016 CALIFORNIA BUILDING CODE, VOLUMES 1 AND 2, AND 2016 CALIFORNIA

AMENDMENTS

-PART 3   2016 CALIFORNIA ELECTRICAL CODE

-PART 4   2016 CALIFORNIA MECHANICAL CODE

-PART 5   2016 CALIFORNIA PLUMBING CODE

-PART 6   2016 CALIFORNIA ENERGY CODE

-PART 9   2016 CALIFORNIA FIRE CODE

-PART 11 2016 CALIFORNIA GREEN BUILDING STANDARDS (CAL-GREEN) (EXCEPT FOR SECTIONS

AFFECTED BY DELAYED IMPLEMENTATION OF PART 6)

-PART 12 2016 CALIFORNIA REFERENCED STANDARDS

CALIFORNIA CODE OF REGULATIONS TITLE 19 PUBLIC SAFETY CODE

2010 ADA STANDARDS FOR ACCESSIBILITY DESIGN

STANDARDS AND GUIDES:

NFPA 13 2016 - INSTALLATION OF FIRE SPRINKLER SYSTEMS (CA AMENDED)

NFPA 14 2013 - INSTALLATION OF STANDPIPE, PRIVATE HYDRANT AND HOSE SYSTEMS (CA

AMENDED)

NFPA 17 2009 - DRY CHEMICAL EXTINGUISHING SYSTEMS

NFPA 17A 2009 - WET CHEMICAL FIRE EXTINGUISHING SYSTEMS

NFPA 20 2016 - INSTALLATION OF STATIONARY PUMPS FOR FIRE PROTECTION

NFPA 24 2016 - INSTALLATION OF PRIVATE FIRE SERVICE MAINS AND THEIR APPURTENANCES (CA

AMENDED)

NFPA 25 2013 CALIFORNIA EDITION - TESTING, MAINTENANCE OF WATER-BASED FIRE PROTECTION

SYSTEMS

NFPA 72 2016 - NATIONAL FIRE ALARM CODE (CA AMENDED)

NFPA 110 2016 - EMERGENCY AND STANDBY POWER SYSTEMS

NFPA 170 2015 - STANDARD FOR FIRE SAFETY AND EMERGENCY SYMBOLS

NFPA 2001, 2015 EDITION - CLEAN AGENT FIRE EXTINGUISHING SYSTEMS (CA AMENDED)

ICC 300 2012 BLEACHERS FOLDING AND TELESCOPING SEATING AND GRANDSTANDS ACC/ANSI

300-2002

SECURITY

DC

MS SECURITY MOTION SENSOR:  +84" AFF TO TOP OF SINGLE GANG BOX, 3/4"
CONDUIT STUBBED TO ACCESSIBLE SPACE ABOVE CEILING

SECURITY DOOR CONTACT: 1/2" CONDUIT FROM DOOR FRAME STUBBED TO
ACCESSIBLE SPACE ABOVE CEILING

INTRUSION ALARM KEYPAD: +44" TO TOP OF SINGLE GANG BOX, 3/4" CONDUIT
STUBBED TO ACCESSIBLE SPACE ABOVE CEILINGK

SINGLE GANG BOX FOR SECURITY CAMERA: 3/4" CONDUIT TO ACCESSIBLE
SPACE ABOVE CEILING, MOUNT HIGH ON WALL, VERIFY BOX LOCATIONS AND
HEIGHTS WITH DISTRICT PRIOR TO ROUGH-IN

CCTV

A AMPERES
AC ALTERNATING CURRENT
A.F.F. ABOVE FINISHED FLOOR
AFG ABOVE FINISHED GRADE
AHJ AUTHORITY HAVING JURISDICTION
AHU AIR HANDLING UNIT
AL ALUMINUM
ANN ANNUNCIATOR
APPROX APPROXIMATE
ARF ABOVE RAISED FLOOR
AWG AMERICAN WIRE GAUGE
BAT BATTERY
BFG BELOW FINISH GRADE

CENTERLINE
C, CND CONDUIT
CB CIRCUIT BREAKER
CKT CIRCUIT
CO CONDUIT ONLY
COMM COMMUNICATIONS
CONST CONSTRUCTION
CONT CONTINUED
CP CONTROL PANEL
CPT CONTROL POWER TRANSFORMER
CT CURRENT TRANSFORMER
CU COPPER
DC DIRECT CURRENT
DWG DRAWING
(E) EXISTING
EA EACH
EF EXHAUST FAN
EMT ELECTRICAL METALLIC CONDUIT
ENT ELECTRICAL NON-METALLIC

CONDUIT
EP EXPLOSION PROOF
EQ EQUAL
EVACS EMERGENCY VOICE &

COMMUNICATIONS SYSTEM
(F) FUTURE
FA FIRE ALARM
FACP FIRE ALARM CONTROL PANEL
FC FAN COIL
G, GND GROUND
GFCI GROUND FAULT CIRCUIT

INTERRUPTER
GFI GROUND FAULT INTERRUPTER
HV HIGH VOLTAGE

HVAC HEATING, VENTILATION &
AIR-COND.

IG ISOLATED GROUND
IMC INTERMEDIATE METAL CONDUIT
JB JUNCTION BOX
KV KILO VOLT
KVA KILO VOLT-AMP
KW KILO WATT
LV LOW VOLTAGE
MAX MAXIMUM
MC METAL-CLAD
MCC MOTOR CONTROL CENTER
MFR, MFGR MANUFACTURER
MIC MICROPHONE
MIN MINIMUM
MDP MAIN DISTRIBUTION BOARD
MSB MAIN SWITCHBOARD
MTD MOUNTED
(N) NEW
N, NEUT NEUTRAL
N/A NOT APPLICABLE
NC NORMALLY CLOSED
NIC NOT IN CONTRACT
NO NORMALLY OPEN
NTS NOT TO SCALE
OC ON CENTER
PNL PANEL
PVC POLYVINYL CHLORIDE
PB PULL BOX, ELECTRICAL
REQD REQUIRED
RGS, RSG RIGID GALVANIZED STEEL
RTU REMOTE TERMINAL UNIT
SP SPACE, SPARE
SS STAINLESS STEEL
SW SWITCH
SWBD SWITCHBOARD
SWGR SWITCHGEAR
TP TAMPER PROOF
TYP TYPICAL
UF UNDER FLOOR
UG UNDER GROUND
U.O.N. UNLESS OTHERWISE NOTED
V VOLT
VA VOLT-AMP
W/0 WITHOUT
WP WEATHER PROOF
XFMR TRANSFORMER
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MAINTENANCE BUILDING

(E) FUEL TANK

(E) POLE

A. LOCATION OF INDICATED (E) U/G UTILITIES IS DIAGRAMMATIC.  THE
CONTRACTOR SHALL LOCATE ALL EXISTING UTILITIES AND LOCATE NEW
EQUIPMENT TO SUIT THE PROJECT CONDITIONS.

SHEET NOTES - SITE ELECTRICAL

X

1. CCTV CAMERA MAST: ATTACH MAST TO THE RIDGE LINE OF THE ROOF
AND EXTEND 6' ABOVE HIGHEST PORTION OF ROOF LINE. MOUNT 2
CAMERAS ON MAST.

2. EXTERIOR WALL CAMERA: SEE 3\E101

3. INTERIOR WALL CAMERA:

4. PROVIDE WALL MOUNTED DVR AND EQUIPMENT RACK MOUNTED ON
STORAGE ROOM WALL.

5. PROVIDE 120V POWER FOR NEW IDF RACK AND CCTV EQUIPMENT.

6. (1) 3/4" CONDUIT WITH (1) CAT-6 CABLE TO EACH CAMERA.

7. MOUNT CAMERA ON (E) POLE
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COMMON WORK RESULTS FOR ELECTRICAL 260500 - 1 

SECTION 260500 - COMMON WORK RESULTS FOR ELECTRICAL 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. Work included in this Section:  “Provide” indicates all materials, labor, equipment, services,

and incidentals necessary to install the Electrical Work indicated on the contract drawings and

these specifications. Work includes, but is not limited to the following:

1. Electrical and telephone services stub-outs and coordination.

2. Distribution feeders, branch circuit wiring, wiring devices and connections to all

equipment requiring electrical service.

3. Interior and exterior building lighting fixtures, controls and connections complete.

4. Coordination with Vendor’s associated with the construction of the project.

5. All necessary incidental work not specifically mentioned herein or shown on the

drawings shall be provided for complete and functioning systems.

B. Work specified in Division 28:

1. Section 280513 - Conductors And Cables For Electronic Safety And Security

2. Section 280528 - Pathways For Electronic Safety And Security

3. Section 282319 - IP Video Recording System

1.2 INCORPORATED DOCUMENTS 

A. Requirements of the General Conditions, Supplementary Conditions, and Division 1 Sections

apply to all work in this Section, unless modified herein.

B. Provide equipment and materials which conform to, and perform the installation thereof in

accordance with the following codes and industry standards. The applicable version of each shall

be that in effect as of the date of the Contract:

1. California Electrical Code, latest edition (CEC).

2. California Building Code, latest edition (CBC)

3. Underwriters' Laboratories, Inc. (UL).

4. NFPA 101, Life Safety Code.

5. Titles 8, 19 and 24 of the California Code of Regulations (CCR).

6. American National Standards Institute (ANSI).

7. California State Fire Marshal (CSFM).

8. National Electrical Manufacturers' Association (NEMA).

9. Institute of Electrical and Electronics Engineers (IEEE).

a. National Electrical Safety Code (NESC).

i. Electrical Safety Orders.

ii. Other applicable local codes and ordinances.
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10. All local, State and Municipal Codes and Ordinances.

C. Where the authority-having-jurisdiction makes an interpretation or decision, as is their

prerogative in accordance with the Code, such direction shall be considered a part of these

Contract Documents as if contained herein. With respect to completing the intent of the Contract

Documents, comply with any and all requirements of the authority-having-jurisdiction and utility

company field inspectors, at no additional cost.

D. The above referenced codes and standards are considered to be absolute minimum requirements.

The Drawings and Specifications shall take precedence over the above referenced codes and

standards where materials or workmanship of higher quality or larger size is indicated. Nothing in

these Drawings or Specifications shall be construed to allow work not conforming to the

applicable codes and standards

1.3 REVIEW OF CONTRACT DOCUMENTS 

A. Examine all relevant Contract Documents including Drawings, Specifications, and Shop

Drawings in order to become acquainted with the Work of other installers whose activities will

adjoin or be affected by the Electrical Work.

1.4 PERMITS, LICENSES, AND FEES 

A. Procure and pay for all permits, licenses and fees that are required to carry out and complete the

Electrical Work.

B. Pay for building department imposed inspection fees.

C. Pay utility company charges for normal or after hours shutdowns, service calls, repairs, and

cable locating that are directly related to the installation of the Electrical Work.

1.5 SITE VERIFICATION OF INFORMATION 

A. Visit the project site prior to submitting a bid and verify the condition, location and dimensions

of buildings, equipment, and facilities. The act of submitting a bid shall indicate the Contractor

to have familiarized themselves with all discernible conditions and has no exceptions to the

existing conditions. There shall be no extra payment approved for work required due to existing

conditions, whether specifically mentioned or not.

B. Verify at the project site, the accuracy of information shown on the Drawings regarding existing

equipment, materials, and facilities. This includes but is not limited to: size, type, rating,

quality, age, and serviceability. No allowance will be made on behalf of the Contractor for extra

expenses resulting from the failure to discover conditions affecting the Work.

C. Lines of other services that are damaged as a result of this work shall promptly be repaired

complete to the satisfaction of the Owner at no additional expense to the contract.
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1.6 WORKING SPACE 

A. Maintain adequate work space around, and access to, electrical and mechanical equipment in

strict accordance with the applicable Codes. Verify during the course of construction that

sufficient space will be available for the installation equipment, fixtures, etc.

1.7 QUALITY ASSURANCE 

A. Conformance:

1. The Contractor shall notify the Owner’s Representative, prior to submission of bid, about any

part of the design which fails to comply with abovementioned requirements.

2. If after contract is awarded, minor changes and additions are required by aforementioned

authorities, even though such work is not shown on drawings or covered in the specifications,

they shall be included at Contractor's expense.

B. Coordination:

1. The Contractor shall become familiar with the conditions at the job site, contract drawings

and specifications and plan the installation of the electrical work to conform with the existing

conditions and that shown and specified so as to provide the best possible assembly of the

combined work of all trades.

2. The Contractor shall work out in advance all "tight" conditions, involving all trades and if

found necessary, supplementary drawings shall be prepared by this Contractor, for the

Owner’s Representative approval before work proceeds in these areas.  No additional costs

will be considered for work which must be relocated due to conflicts with the work of other

trades.

1.8 MATERIALS AND SUBSTITUTIONS 

A. Materials shall be new, high quality, free from defects, of standard make, and of the brand or

grade as shown on the Drawings or specified herein. Specific trade names are used in the

Drawings and Specifications in order to establish the standard grade and characteristics of said

items. This does not imply the right upon the part of the Contractor to use other materials or

methods without the approval of the Owner’s Representative.

B. Electrical materials and equipment shall bear the label of, or be listed by, the Underwriters’

Laboratories (UL) wherever standards have been established and label service is regularly

furnished by that agency. Comply with the installation and application requirements of UL as

documented in their published directories.

C. Unless specifically noted, equipment and systems shall be the product of a manufacturer who

has been in the manufacture of, and has nationally distributed catalogs covering the ratings and

specifications of, said equipment or systems, for a period of not less than five (5) years.

D. Maintain uniformity throughout the Project by making use of only one make or brand of

material for each material used.

E. Substitutions of materials or methods will only be allowed if such items are approved in writing

by the Owner’s Representative as equal in quality and utility to the specified items. Submit a list
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of proposed substitutions within thirty (30) days of the award of the Contract. Include on the list 

the original manufacturer’s name and model number, the proposed manufacturer’s name and 

model number, catalog cut sheets, ratings, sizes, performance curves, shop drawings, and other 

data as may be required to demonstrate equality to the specified item. 

F. The approval of a substitution does not authorize any deviation from the utility, size, function,

or durability of the specified item unless specifically pointed out and requested in the proposed

substitution list, and said deviation is approved in writing by the Owner’s Representative.

Responsibility of the Contractor for dimensional considerations or space conflicts is not relieved

by the approval of a substitution.

G. If requested by the Owner’s Representative, submit samples of materials and equipment for

approval prior to installation.

H. Any and all additional costs incurred by the substitution of electrical material or equipment, or

installation thereof, whether Owner’s Representative, structural, plumbing, mechanical or

electrical, shall be borne by the Contractor under this Section.

I. Burden of proof of equality of any substitution for a specified product is the responsibility of

this Contractor.

J. Where required by Owner’s Representative to ascertain equality of substitute product,

Contractor may be requested to provide the specified item and the submitted substitution for

comparison, at no additional cost to the Owner.

1.9 ELECTRICAL SUBMITTALS 

A. See the General Conditions for conditions of submittal approval and general requirements for

submission of shop drawings.

B. Submit electrical shop drawings and manufacturer's cut sheets for equipment and materials as

noted in each Division 26 specification section. Bind the submittals as complete volumes

according to classification of equipment such as power, lighting, etc. When possible, make all

electrical submittals at the same time.

C. Submit shop drawings and supporting data as instruments of the Contractor. Stamp each item in

the submittal documents with the Contractor’s stamp, thereby stating that the equipment meets

all requirements and conditions of the Drawings and Specifications. In particular, certify that

the items shown on the shop drawings conform to the dimensional, environmental, and space

restrictions as pertains to all work under this Contract and the work of other parties in

conjunction with this Project.

D. Provide a blank space on the title page of each submittal classification for the Owner’s

Representative’s or Engineers approval stamp and comment field. The minimum size of such

space shall be eight inches wide by five inches high.

E. Arrange panelboard submittals to show bussing, circuit numbering, and branch circuit

protective devices similar the schedules on the Drawings. Show elevations of switchboards,

motor control centers, and distribution centers indicating the layout of devices, meters, handles,

etc. Provide device ratings, circuit numbers, and nameplate descriptions in table form. Include

terminal strip mounting arrangements on elevations for terminal cabinets.
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1.10 DRAWINGS AND SPECIFICATIONS 

A. The data and information contained on the Drawings is as accurate as was reasonably possible

at the time they were produced, but absolute accuracy is not guaranteed. Exact locations,

distances, elevations, etc., will be dictated by the actual building and the conditions at the site.

B. The layout of electrical equipment, wiring, and accessories is shown in a diagrammatic fashion

(not pictorially) in order to achieve clarity and legibility. Although the size and location of

electrical equipment is drawn to scale wherever possible, refer to all data in the Contract

Documents and field verify this information as the project progresses. Examine Owner’s

Representative, structural, mechanical, and other drawings to determine the exact location of

conduits, outlets, fixtures, and equipment and to note any conditions which may affect the

electrical work.

C. The Drawings and Specifications may be superseded by later detail drawings and specifications

prepared by the Owner’s Representative. Conform to such detail drawings, specifications,

addenda, change orders, other reasonable changes as if they are contained herein. See the

General Conditions for change order cost considerations.

D. Because the Electrical Drawings may be distorted for clarity of representation, it may be

necessary to field verify the exact location of electrical outlets, lights, switches, etc. in order to

conform to the architectural elements. The Owner’s Representative reserves the right to make

minor changes to the locations of equipment, devices, and wiring shown on the Drawings, at no

additional cost, providing the changes are ordered before the rough-in of conduit, boxes, or

related items is completed, and no extra material are required.

E. For dimensional and locational purposes, the Architectural Drawings take precedence over the

Electrical Drawings. Determine the appropriate location of lighting fixtures, outlets, wall-

mounted devices, etc. by studying the reflected ceiling plans, building sections, and interior

elevations. Report conflicting conditions to the Owner’s Representative before rough-in for

adjustments to the locations.

F. Conduit quantities, sizes, termination points, and wiring are depicted on the Electrical

Drawings. However, not all conduit bends or routing details are necessarily shown. Route

conduit so as to conform to the structural conditions, avoid obstructing other trades, maintain

space restrictions and keep circulation areas and access openings clear.

G. Thoroughly examine the Contract Documents prior to submitting a bid in order to determine

electrical requirements which are not necessarily indicated on the Electrical Drawings. Include

sufficient allowance in the bid sum to cover the costs of these other requirements.

H. Should the Contractor perceive that the Drawings and Specifications do not sufficiently define

the intent of electrical work, contact the Owner’s Representative for clarification or additional

information. The absence of such contact will be considered as evidence of understanding, on

the part of the Contractor, of the intended Electrical Work and the required installation thereof.

1.11 WORKMANSHIP 

A. Constantly supervise the work personally or through an authorized and competent

representative. Keep the same foreman or supervisor on the project from commencement

through completion.
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B. Perform the Electrical work using the highest caliber craftsman available. Workmanship shall

be first class and of the best quality available to insure a long and trouble free service life.

Allow only experienced and competent workmen on the job.

1.12 COOPERATION AND COORDINATION 

A. Consult with the other installers and trades in coordinating the Work so as to avoid conflicts,

omissions and delays. Cooperate with other contractors, third parties, and the Owner in order to

expedite the project and provide for the proper execution of the building as a whole. Work

performed without regard to other trades or the overall project scheme, may necessarily be

required to be moved at the Contractor’s expense.

1.13 MANUFACTURER’S DIRECTIONS 

A. Adhere to the manufacturer’s directions regarding the proper installation and configuration of

electrical equipment where those directions cover points not included in these Drawings and

Specifications.

1.14 PROTECTION AND STORAGE 

A. Use all means necessary to protect the materials of this Division before, during, and after

installation and to protect the work and materials of all trades.

B. Deliver electrical materials to the site new, and in unbroken packages. Provide for the

temporary storage of such materials, equipment, and construction tools in accordance with the

General Conditions and in strict accordance with approved manufacturers' recommendations.

Protect electrical equipment and materials during transit, storage and handling to prevent

damage, soiling and deterioration.

C. During shipping storage and handling protect electrical materials from damage of any type

including dust, water, over-spray, and temperature.

D. Avoid damage during construction to the work and materials of other trades as well as the

electrical work and material. Repair or replace, at the Contractor’s expense, defective or

damaged items such that the entire Work is completed in a condition satisfactory to the Owner’s

Representative.

E. Replacements:  In the event of damage, immediately make all repairs and replacements

necessary to the approval of the Owner’s Representative and at no additional cost to the Owner.

F. This Contractor shall personally, or through an authorized representative, check all materials

upon receipt at jobsite for conformance with approved shop drawings and/or plans and

specifications.
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1.15 EXCAVATION, CUTTING, PATCHING, AND REPAIR 

A. Perform excavation and backfill required for the installation of electrical sub-structures. Restore

grounds, walkways, roadways, curbs, walls, and other existing underground facilities to their

original condition.

B. Conform to the applicable requirements of Division 2, Earthwork for Utilities, in the selection,

placement, and compaction of backfill material and finished surfaces.

C. Cut, core-drill, and demolish existing walls, floors, ceilings and other building surfaces as

required for the installation of Electrical Work. Obtain the approval of the Owner’s

Representative prior to performing any operation which may affect any structural elements of

the building.

D. Patch and repair wood, plaster, tile, or concrete surfaces which have been damaged by the

installation of the Electrical Work so that the finished surface matches the surrounding

conditions.

1.16 FLASHING, WATERPROOFING AND SEALING 

A. In general, install in an approved watertight manner, Electrical Work which pierces exterior

walls or waterproofing membranes. Flash and counter-flash roof and wall penetrations in a

manner described in other applicable sections of this Specification and as approved by the

Owner’s Representative.

B. Fit conduits passing through finished walls with steel escutcheon plates of brass, chrome, or

painted finish as directed by the Owner’s Representative. Grout penetrations of floor slabs,

concrete or masonry walls with an approved grout or silicone elastomeric caulk.

1.17 CLEANING, ADJUSTING, AND TOUCH-UP 

A. Remove on a daily basis electrical debris, scraps, packaging material and other rubbish. Dispose

of such items off-site in an approved manner and debris. Maintain the site free from physical

hazards at all times. See the General Conditions for additional requirements.

B. After installation, completely clean electrical equipment, fixtures, and materials of excess paint,

over-spray, plaster, cement, insulating products, and other foreign matter. Leave the Electrical

Work in a clean, finished, dry, level, like new condition.

C. Touch-up paint scratches and scuffs on electrical equipment and lighting fixtures with paint

recommended by the manufacturer and matching the original item finish.

D. Make setting, adjustments, and programming in accordance with the manufactures’ operating

and installation instructions. Settings and program variables will be issued by the Owner’s

Representative prior to commissioning of the electrical system.
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1.18 AS-BUILT DRAWINGS 

A. Throughout the project, maintain accurate and current record documents. Show on the record

drawings deviations from the Electrical Drawings, locations of underground conduits and pull-

boxes, and concealed equipment which is not readily apparent. Dimension the record drawings

using permanent, readily identified benchmarks such as column or wall lines.

B. At the completion of the project, present one clearly legible set of the record drawings to the

Owner’s Representative.

1.19 SCHEDULING/SEQUENCING 

A. Place orders for all equipment in time to prevent any delay in construction schedule or

completion of project.  If any materials or equipment are not ordered in time, additional charges

made by equipment manufacturers to complete their equipment in time to meet the construction

schedule, together with any special handling charges, shall be borne by this Contractor.

B. The Contractor shall coordinate production and delivery schedule for all Owner-supplied

equipment with the equipment suppliers to ensure that all Owner-supplied equipment is

delivered to site in coordination with the construction schedule and in such a manner as to cause

no delays in completion of the Contract as scheduled.

1.20 INSPECTIONS AND TESTING 

A. Arrange for the inspection of the Work at various stages of completion by the Authority Having

Jurisdiction, utility company representatives, and the Owner’s Representative. Comply with all

directions and remedial measures issued thereby. Any objections to these orders on the part of

the Contractor must be presented to the Owner’s Representative in writing within forty eight

(48) hours of the inspection report.

B. Coordinate the installation of the Work so that observation of all rough-in, concealed, or

underground Work can take place by the Owner’s Representative. Provide a minimum of

seventy two (72) hours notice to the Owner’s Representative prior to covering up the work.

Uncover Work that has not been properly observed and make repairs to restore the Work and

adjoining surfaces to their proper condition at no additional cost.

C. Perform tests of the electrical system during the course of the project and at project completion

to ensure safe and proper function in accordance with the Contract Documents, manufacturers’

recommendations, and applicable codes. Provide complete documentation of all test results to

the Owner’s Representative prior to project completion. Testing shall include, but not

necessarily be limited to, the following:

1. Tests as required by other sections of these Specifications.

2. Tests as prescribed by individual equipment manufacturers whether or not described in

these Specifications.

D. At project completion, demonstrate to the Owner’s Representative that the entire installation is

complete, in proper operation condition and that the Contract has been properly and fully

executed.
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1.21 IDENTIFICATION 

A. Provide identification of all pull boxes, junction boxes, and conduit stub-ups on the project as

outlined below:

1. For branch circuits, grounding, communication, signal, and control systems boxes and

blank conduit stub-outs. Paint inside back of each j-box, front of each cover, and ends of

each blank conduit stub-out with identifying system color as listed below:

System Color 

277/480 volt Orange 

120/208 volt Blue 

Telephone/Data  Grey 

Ground system  Green 

Clock  Brown 

Fire Alarm Red 

Audio/Visual Yellow 

Security White 

Low voltage lighting control Orange/White 

1.22 GUARANTEE 

A. In accordance with Division 1 requirements.

1.23 PERMITS AND INSPECTIONS 

A. This Contractor shall obtain and pay for all required permits and arrange for all inspections

required.

B. Do not allow or cause any of the work to be covered or enclosed until it has been tested and/or

inspected.

1.24 WARRANTIES, CERTIFICATES, AND OPERATING MANUALS 

A. Properly fill out and deliver to the Owner, all warranties, guarantees, certificates, etc. for

equipment and materials that are furnished and installed under this Section of the Work. The

effective date on each item shall be the date of acceptance of the work by the Owner.

B. Deliver to the Owner, a minimum of two (2) copies of the manufacturers’ operating and

maintenance manuals for major items of equipment.

END OF SECTION 260500 
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SECTION 280513 - CONDUCTORS AND CABLES FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY 

A. Section Includes:

1. UTP cabling.

2. Identification products.

1.3 DEFINITIONS 

A. EMI: Electromagnetic interference.

B. IDC: Insulation displacement connector.

C. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or

for remote-control and signaling power-limited circuits.

D. Open Cabling: Passing telecommunications cabling through open space (e.g., between the studs

of a wall cavity).

E. RCDD: Registered Communications Distribution Designer.

1.4 ADMINISTRATIVE REQUIREMENTS 

A. Coordinate layout and installation of electronic safety and security cabling with Owner's

telecommunications and LAN equipment and service suppliers.

B. Coordinate telecommunications outlet/connector locations with location of power receptacles at

each work area.

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product.

1. Installation data for UTP and optical-fiber cables as specified in TIA 569-C-1.

2. For coaxial cable, include the following installation data for each type used:
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a. Nominal OD.

b. Minimum bending radius.

c. Maximum pulling tension.

B. Shop Drawings:

1. Cabling administration drawings and printouts.

2. Wiring diagrams to show typical wiring schematics, including the following:

a. Single line diagram.

1.6 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified layout technician, installation supervisor, and field inspector.

B. Source quality-control reports.

C. Field quality-control reports.

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site.

1. Test each pair of UTP cable for open and short circuits.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by

a qualified testing agency, and marked for intended location and application.

2.2 UTP CABLE 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Belden CDT Networking Division/NORDX.

2. Superior Essex Inc.

3. West Penn Wire.

B. Description: 100-ohm, four-pair UTP, covered with a blue thermoplastic jacket.

1. Comply with ICEA S-90-661 for mechanical properties.

2. Comply with TIA-568-C.1 for performance specifications.

3. Comply with TIA-568-C.2, Category 6.

4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying

with UL 444 and NFPA 70 for the following types:

a. Communications, General Purpose: Type CM or Type CMG.
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PART 3 - EXECUTION 

3.1 INSTALLATION OF HANGERS AND SUPPORTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"

for installation of supports for cables.

3.2 WIRING METHOD 

A. Install wiring in metal pathways and wireways.

1. Minimum conduit size shall be ½ inch. Control and data-transmission wiring shall not

share conduits with other building wiring systems.

2. Comply with requirements in Section 280528 "Pathways for Electronic Safety and

Security."

3. Comply with requirements in Section 260536 "Cable Trays for Electrical Systems."

B. Install cable, concealed in accessible ceilings, walls, and floors when possible.

C. Wiring on Racks and within Enclosures:

1. Bundle, lace, and train conductors to terminal points with no excess and without

exceeding manufacturer's limitations on bending radii, but not less than radii specified in

BICSI ITSIM's "Cabling Termination Practices" chapter. Cable ties shall not be

excessively tightened such that the transmission characteristics of the cable are altered.

2. Install lacing bars and distribution spools.

3. Separate power-limited and non-power-limited conductors as recommended in writing by

manufacturer.

4. Install conductors parallel with or at right angles to sides and back of enclosure.

5. Connect conductors associated with intrusion system that are terminated, spliced, or

interrupted in any enclosure onto terminal blocks.

6. Mark each terminal according to system's wiring diagrams.

7. Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal

blocks, or plug connectors.

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Comply with NECA 1 and NFPA 70.

B. Conductors: Size according to system manufacturer's written instructions unless otherwise

indicated.

C. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.

D. Install UTP, optical-fiber, and coaxial cables and connecting materials after spaces are complete

and dry, and HVAC system is operating and maintaining ambient temperature and humidity

conditions at occupancy levels during the remainder of the construction period.
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E. General Requirements for Cabling:

1. Comply with TIA-568-C.1.

2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices."

3. Terminate all conductors; no cable shall contain unterminated elements. Make

terminations only at indicated outlets, terminals, and cross-connect and patch panels.

Leave a minimum of 6 inches (150 mm) of slack at outlet terminations and coil loosely

into box after termination on outlet fitting.

4. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 inches

(760 mm) and not more than 6 inches (150 mm) from cabinets, boxes, fittings, outlets,

racks, frames, and terminals.

5. Maintain minimum cable bending radius during installation and termination of cables.

6. Do not install bruised, kinked, scored, deformed, or abraded cable. Do not splice cable

between termination, tap, or junction points. Remove and discard cable if damaged

during installation and replace it with new cable.

7. Cold-Weather Installation: Bring cable to room temperature before dereeling. Heat lamps

shall not be used for heating.

8. Pulling Cable: Comply with BICSI ITSIM, Ch. 4, "Pulling Cable." Monitor cable pull

tensions. Do not exceed manufacturer's rated cable-pulling tension.

9. Riser Cable: Riser cable support intervals shall be in accordance with manufacturer's

recommendations.

10. Comply with Section 280544 "Sleeves and Sleeve Seals for Electronic Safety and

Security Pathways and Cabling."

F. UTP Cable Installation: Install using techniques, practices, and methods that are consistent with

Category 6 rating of components and that ensure Category 6 performance of completed and

linked signal paths, end to end.

1. Comply with TIA-568-C.2.

2. Install 110-style IDC termination hardware unless otherwise indicated.

3. Do not untwist UTP cables more than 1/2 inch (12 mm) from point of termination to

maintain cable geometry.

G. Open-Cable Installation:

1. Install cabling with horizontal and vertical cable guides in telecommunication spaces

with terminating hardware and interconnection equipment.

2. Suspend copper cable not in a wireway or pathway a minimum of 8 inches (200 mm)

above ceilings by cable supports not more than [60 inches (1525 mm)] <Insert

dimension> apart. Cable supports shall be fastened to structural members or floor slabs

in accordance with Section 260529 "Hangers and Supports for Electrical Systems."

3. Cable shall not be run in contact with pipes, ducts, or other potentially damaging items.

Cables shall not be run through structural members or use structural members, pipes,

ducts, or equipment as a support.

H. Separation from EMI Sources:

1. Comply with BICSI TDMM and TIA-569-C recommendations for separating unshielded

copper voice and data communication cable from potential EMI sources, including

electrical power lines and equipment.
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2. Separation between open communication cables or cables in nonmetallic pathways and

unshielded power conductors and electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 5 inches (127 mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 12 inches (300

mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 24 inches (600

mm).

3. Separation between communication cables in grounded metallic pathways and unshielded

power lines or electrical equipment shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: A minimum of 2-1/2 inches (64

mm).

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 6 inches (150

mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 12 inches (300

mm).

4. Separation between cables in grounded metallic pathways and power lines and electrical

equipment located in grounded metallic conduits or enclosures shall be as follows:

a. Electrical Equipment Rating Less Than 2 kVA: No requirement.

b. Electrical Equipment Rating between 2 and 5 kVA: A minimum of 3 inches (75

mm).

c. Electrical Equipment Rating More Than 5 kVA: A minimum of 6 inches (150

mm).

5. Separation between Cables and Electrical Motors and Transformers, 5 kVA or hp and

Larger: A minimum of 48 inches (1200 mm).

6. Separation between Cables and Fluorescent Fixtures: A minimum of 5 inches (127 mm).

3.4 FIRESTOPPING 

A. Comply with requirements in Section 078413 "Penetration Firestopping."

B. Comply with TIA-569-C, "Firestopping" Annex A.

C. Comply with BICSI TDMM, "Firestopping Systems" Article.

3.5 GROUNDING 

A. For communication wiring, comply with J-STD-607-A and with BICSI TDMM's "Grounding,

Bonding, and Electrical Protection" chapter.

B. For low-voltage wiring and cabling, comply with requirements in Section 280526 "Grounding

and Bonding for Electronic Safety and Security."
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3.6 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA-606-B. Comply with

requirements for identification specified in Section 260553 "Identification for Electrical

Systems."

3.7 FIELD QUALITY CONTROL 

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

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and

inspect components, assemblies, and equipment installations, including connections.

C. Perform the following tests and inspections:

1. Visually inspect UTP jacket materials for NRTL certification markings. Inspect cabling

terminations to confirm color coding for pin assignments, and inspect cabling

connections to confirm compliance with TIA-568-C.1.

2. Visually inspect cable placement, cable termination, grounding and bonding, equipment

and patch cords, and labeling of all components.

3. Test UTP cabling for DC loop resistance, shorts, opens, intermittent faults, and polarity

between conductors. Test operation of shorting bars in connection blocks. Test cables

after termination but not cross connection.

a. Test instruments shall comply with or exceed applicable requirements in TIA-568-

C.2. Perform tests with a tester that complies with performance requirements in

"Test Instruments (Normative)" Annex, complying with measurement accuracy

specified in "Measurement Accuracy (Informative)" Annex. Use only test cords

and adapters that are qualified by test equipment manufacturer for channel or link

test configuration.

D. End-to-end cabling will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

END OF SECTION 280513 
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SECTION 280528 - PATHWAYS FOR ELECTRONIC SAFETY AND SECURITY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY 

A. Section Includes:

1. Metal conduits, tubing, and fittings.

2. Nonmetallic conduits, tubing, and fittings.

3. Boxes, enclosures, and cabinets.

B. Related Requirements:

1. Section 270528 "Pathways for Communications Systems" for conduits, surface pathways,

innerduct, boxes, and faceplate adapters serving communications systems.

1.3 DEFINITIONS 

A. ARC: Aluminum rigid conduit.

B. GRC: Galvanized rigid steel conduit.

C. IMC: Intermediate metal conduit.

1.4 ACTION SUBMITTALS 

A. Product Data: For surface pathways, wireways and fittings, floor boxes, hinged-cover

enclosures, and cabinets.

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the

following:

1. Republic Conduit.

2. Thomas & Betts Corporation, A Member of the ABB Group.

3. Western Tube and Conduit Corporation.
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B. General Requirements for Metal Conduits and Fittings:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for

intended location and application.

2. Comply with TIA-569-B.

C. EMT: Comply with ANSI C80.3 and UL 797.

D. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and

NFPA 70.

2. Fittings for EMT:

a. Material: Steel

b. Type: Setscrew.

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 467, rated

for environmental conditions where installed, and including flexible external bonding

jumper.

2.2 BOXES, ENCLOSURES, AND CABINETS 

A. General Requirements for Boxes, Enclosures, and Cabinets:

1. Comply with TIA-569-B.

2. Boxes, enclosures and cabinets installed in wet locations shall be listed for use in wet

locations.

B. Sheet-Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy Type FD, with

gasketed cover.

D. Box extensions used to accommodate new building finishes shall be of same material as

recessed box.

E. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

PART 3 - EXECUTION 

3.1 PATHWAY APPLICATION 

A. Outdoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed Conduit: EMT.

2. Concealed Conduit, Aboveground: EMT.

3. Underground Conduit: RNC, Type EPC-40-PVC direct buried.

4. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
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B. Indoors: Apply pathway products as specified below unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Concealed in Ceilings and Interior Walls and Partitions: EMT.

4. Boxes and Enclosures: NEMA 250, Type 1.

C. Minimum Pathway Size: 1/2-inch (16-mm

D. Pathway Fittings: Compatible with pathways and suitable for use and location.

1. EMT: Use setscrew metal fittings. Comply with NEMA FB 2.10.

2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with

NEMA FB 2.20.

E. Do not install aluminum conduits, boxes, or fittings.

3.2 INSTALLATION 

A. Comply with NECA 1, NECA 101, and TIA-569-B for installation requirements except where

requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum

pathways. Comply with NFPA 70 limitations for types of pathways allowed in specific

occupancies and number of floors.

B. Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-

water pipes. Install horizontal pathway runs above water and steam piping.

C. Complete pathway installation before starting conductor installation.

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"

for hangers and supports.

E. Arrange stub-ups so curved portions of bends are not visible above finished slab.

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for

communications wiring conduits for which only two 90-degree bends are allowed. Support

within 12 inches (300 mm) of changes in direction.

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.

Install conduits parallel or perpendicular to building lines.

H. Support conduit within 12 inches (300 mm) of enclosures to which attached.

I. Pathways Embedded in Slabs:

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main

reinforcement. Where at right angles to reinforcement, place conduit close to slab

support. Secure pathways to reinforcement at maximum 10-foot (3-m) intervals.

2. Arrange pathways to cross building expansion joints at right angles with expansion

fittings.
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J. Stub-ups to Above Recessed Ceilings:

1. Use EMT for pathways.

2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or

in an enclosure.

K. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes

or cabinets. Install insulated bushings on conduits terminated with locknuts.

L. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install

locknuts hand tight plus 1/4 turn more.

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in

the locknut area prior to conduit assembly to assure a continuous ground path.

N. Cut conduit perpendicular to the length. For conduits of 2-inch (53-mm) trade size and larger,

use roll cutter or a guide to ensure cut is straight and perpendicular to the length.

O. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not

less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end

of pull wire. Cap underground pathways designated as spare above grade alongside pathways in

use.

P. Install devices to seal pathway interiors at accessible locations. Locate seals so no fittings or

boxes are between the seal and the following changes of environments. Seal the interior of all

pathways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated

spaces.

2. Where an underground service pathway enters a building or structure.

3. Where otherwise required by NFPA 70.

Q. Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.

R. Support boxes of three gangs or more from more than one side by spanning two framing

members or mounting on brackets specifically designed for the purpose.

S. Fasten junction and pull boxes to or support from building structure. Do not support boxes by

conduits.

T. Set metal floor boxes level and flush with finished floor surface.

3.3 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with

requirements in Section 078413 "Penetration Firestopping."
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3.4 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by

manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating

recommended by manufacturer.

END OF SECTION 280528 
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PART 1-GENERAL 

1.1 SECTION INCLUDES 

A. Provide a complete IP video recording system, including engineering, components,

installation and commissioning.

1.2 RELATED SECTIONS 

A. Section 280513 – Conductors and Cables for Electronic Safety and Security, for

cabling between system servers, panels, and remote devices.

B. Section 280528 – Pathways for Electronic Safety and Security, for conduit and

raceway requirements.

1.3 REFERENCES 

A. Reference Standards:  Provide systems which meet or exceed the requirements of the

following publications and organizations as applicable to the Work of this Section:

1. Consultative Committee for International Radio (CCIR)

2. Electronic Industry Association (EIA)

3. Federal Communications Commission (FCC)

4. Joint Photographic Experts Group (JPEG)

5. National Television Systems Committee (NTSC)

6. Phase Alternating by Line (PAL)

7. Underwriters Laboratories Inc. (UL)

8. Institute for Electrical and Electronics Engineers (IEEE)

9. Physical Security Interoperability Alliance (PSIA)

10. Open Network Video Interface Forum (ONVIF)

1.4 DEFINITIONS 

A. HD (High-definition) – refers to video having resolution substantially higher than

traditional television systems. HD has one or two million pixels per frame.

B. CIF (Common Intermediate Format) – refers to a standard video format, which is

categorized based on the resolution.

1.5 SYSTEM DESCRIPTION 
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A. The Network Video Recorder (NVR) supports simultaneous recording, search, and

system management for 16 IP surveillance cameras. Multiple NVR's may be

deployed for system expansion and multiple instances of client software run on the

same workstation PC for simultaneous viewing of multiple units.

B. See drawings for equipment manufacturer and model numbers.

1.6 SUBMITTALS 

A. Manufacturer’s Product Data:  Submit manufacturer’s data sheets indicating systems

and components proposed for use, including instruction manuals.

B. Shop Drawings:  Submit complete shop drawings including connection diagrams for

interfacing equipment, list of connected equipment, and locations for major

equipment components.

C. Record Drawings:  During construction maintain record drawings indicating location

of equipment and wiring.  Submit an electronic version of record drawings not later

than Substantial Completion of the project.

D. Operation and Maintenance Data:  Submit manufacturer’s operation and

maintenance data, customized to the system installed.  Include system and operator

manuals.

E. Field Tests:  Submit results of field testing of every device including date, testing

personnel, retesting date if applicable, and confirmation that every device passed

field testing.

F. Maintenance Service Agreement:  Submit a sample copy of the manufacturer’s

maintenance service agreement, including cost and services for a one year period for

Owner’s review.  Maintenance shall include, but not be limited to; labor and

materials to repair the system provide test and adjustments, and regular inspections.

1.7 QUALITY ASSURANCE 

A. Manufacturer:  Minimum ten years experience in manufacturing and maintaining IP

video recording systems.  Manufacturer shall provide toll-free technical assistance

and support available 24/7.

B. Installer:  Minimum two years experience installing similar systems, and acceptable

to the manufacturer of the IP video recording system.

C. Environmental Conditions:  The NVR shall be designed to function in the following

environmental conditions:

1. Operating Temperature:  32°F to 113°F

2. Emissions:  FCC part 15
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3. Safety:  UL 60950-1:2007; CSA C22.2 No. 60950-1:2007.

D. Power Requirements:  NVR  shall have the following electrical specifications:

1. Input Voltage: 12V DC 5A via external power supply

2. Operating Voltage: 100-240VAC 1.6A 50-60Hz

3. Power Consumption: 10W (w/o HDD)

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials in manufacturer’s labeled packages.  Store and handle in

accordance with manufacturer’s requirements, in a facility with environmental

conditions within recommended limits.

1.9 WARRANTY 

A. Manufacturer’s Warranty:  The warranty period shall be twelve (12) months from the

delivery date of the system under normal use and service.

PART 2  PRODUCTS 

2.1 MANUFACTURER 

A. IP Video Recording System (NVR) Manufacturer:  Wirepath Surveillance 300-Series

16-Channel NVR

2.2 SYSTEM COMPONENTS 

A. NVR Server: The NVR Server shall contain the recording engine, database of all

network-connected cameras, Trinity Framework, and adapters.  Server shall be

provided as a combined hardware and software device.

B. Workstation Software (NVR Client) – The NVR Client software shall contain the

recording engine, Trinity Framework, and adapters, and shall render video and act as

a main human/machine interface.

2.3 OPERATIONAL REQUIREMENTS 

A. NVR shall provide a user-friendly graphical user interface (GUI) to configure the

cameras, create schedules for recording, perform video surveillance and recording

operations, and view various reports.

B. NVR shall be configured to store and to view images captured by 16 cameras.

C. NVR shall have following major capabilities:
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1. Live viewing of up to 16 IP cameras on a single workstation with up to two (2)

monitors set up at CIF resolution. For 4CIF and HD resolution, the number of

live streams needs to be benchmarked based on client hardware configuration

deployed.

2. Powerful investigation and video archive search tools.

3. Post recording motion detection and “advanced” search.

4. Preview Search permitting search for videos and events based on user-selected

date and time

5. Simultaneous use of multiple video compressions including MPEG-4 and

H.264.

6. Internationalization - supports the following languages: French, German,

Russian, Italian, Spanish, and English.

7. E-mail on alarm.

8. Instant clip creation from snapshot.

9. Dynamic IP Camera Discovery Wizard – Automatically discover all

compatible cameras connected to NVR.

10. Capable of managing motion detection-based recording and advanced search

capabilities of the recording devices.

11. Multi-level user access rights for viewing and manages access to the recorder

functions.

12. Capable of managing continuous, scheduled, manual, event-based, and alarm-

based recording features.

D. Mode for User Login:  NVR  shall have the option of two modes of user logins:

1. Windows Authentication:  Uses Windows logged-in user name.

2. User DB Authentication:  Uses preconfigured user name and password.

E. Configurations for cameras connected to NVR

1. Camera Configuration: The user shall be able to configure the following

parameters for each camera connected to NVR.

a. Camera Name

b. IP Address

c. Camera Type

d. Fixed/PTZ

e. Continuous Recording: All cameras added shall be defaulted to "24/7"

recording with the option to select other recording modes.

f. Event Based Recording: Shall be “None” by default, with the option to

select motion-based recording.

g. Username: Shall display the default user name “Admin” for the camera.

h. Password: Shall enable setting the password for a camera.

i. Camera Advanced Settings: Shall enable configuration of Video Format,

Compression Format, Resolution, Compression, Video Frame Rate,

GOP, Record Quality Settings, Clip Deletion Settings, and Launching

Web View for Advanced Setup, Video Preview.

2. The following video recording options shall be supported:

 RFB 044-23 Boonville DOT Yard CCTV System County of Mendocino 

282319 - 4 IP VIDEO RECORDING SYSTEM



a. Scheduled based recording: The system shall support the ability to

schedule recordings for each individual camera for times in the future.

By default, NVR shall be pre-loaded with the following four schedules:

24x7, Weekday, Daytime, and Nighttime, which cannot be edited. A

maximum of 50 schedules can be created in NVR.

b. User based recording: The user shall be able to configure user activated

settings for recording moments of interest while viewing live video from

a camera. After configuring the user activated settings, the operator can

start recording of video when needed. The video is recorded for the time

period specified in the System settings for user activated recording. The

User based Recording Time Duration shall be selectable from a list of

values ranging between 30 seconds and 5 minutes.

c. Event based recording: Event based recording shall be possible on Video

Motion Detection and alarms triggered.

F. Viewer: The NVR Viewer shall have the following minimum capabilities:

a. Main video viewing screen capable of showing 1, 4, 9, 16, and other

customized split salvos of live or recorded video. Standard presets shall

be customizable to the user preferences.

b. Capable of saving current salvo as a View and allowing the user to drag

this view at any later point in time.

c. Capable of configuring and running scan sequences.

d. Capable of adjusting the contrast, brightness, and saturation settings for

each camera independently.

e. Capable of exporting user selected image or video clips. A digital

signature shall be attached to every exported clip.

f. Capability to playback the video clips exported.  Each video channel that

is being recorded by the recording system shall be overlaid with text and

a time stamp that is customizable by the user.

g. Allow the user to initiate recording through GUI or controller.

h. Capability of complete alarm management for the alarms coming from

NVR.

i. Facility of surrounding camera view.

j. Option to perform various operations through context menu on a

particular video (live/recorded/sequence). These operations include:  Full

screen, point and drag, maintain aspect ratio, toggle text, digital PTZ,

add bookmark, start recording, stop recording, mark in, mark out, save

image, save image as, show surrounding cameras.

k. Ability to manage timeline control of the recording device, which

provides camera recording statistics. Timeline control shall have

following features: Mark input (with looping facility), bookmark,

snapshot, time slider, time jump, play controls.

l. Preference configuration including:  frame rate of unselected panels,

rendered type, preview pane, text display format.

G. Search:  The Search facility shall include search for recorded video and events based

on date and time.

H. Reports:  The Report facility shall include event history report and audit log report.
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2.4 NVR INTEGRATIONS 

A. NVR shall be compatible with the following interoperability standards:

1. Physical Security Interoperability Alliance (PSIA)

2. Open Network Video Interface Forum (ONVIF)

B. NVR shall be compatible with the following IP cameras

1. Snapav 750 Series IP Bullet Camera #WPS-750-BUL-IP or approved equal.

2.5 SYSTEM HARDWARE 

2.6 MANUFACTURER SUPPORT 

A. Manufacturer shall provide customer service, pre-sales applications assistance, after-

sales technical assistance, access to technical online support, and online training

using Web conferencing.

B. Manufacturer shall provide 24/7 technical assistance and support via a toll-free

telephone number at no extra charge

PART 3  EXECUTION 

3.1 EXAMINATION 

A. Examine site conditions prior to installation.  Notify Architect and Owner in writing

if unsuitable conditions are encountered.  Do not start installation until site

conditions are acceptable.

3.2 INSTALLATION 

A. Test all components before shipping to the project location

B. NVR system shall be installed, programmed, and tested in accordance with

manufacturer’s installation instructions.

1. Coordinate interfaces with Owner’s representative where appropriate.

2. Provide backboxes, racks, connectors, supports, conduit, cable, and wire for a

complete and reliable installation. Obtain Owner’s approval for exact location

of all boxes, conduit, and wiring runs prior to installation.
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3. Install conduit, cable, and wire parallel and square with building lines,

including raised floors areas.  Do not exceed forty percent fill in conduits.

Gather wires and tie to create an orderly installation.

4. Coordinate with other trades to provide proper sequencing of installation.

3.3 FIELD COMMISSIONING AND CERTIFICATION 

A. Field Commissioning:  Testing the IP Video Recording system as recommended by

manufacturer, including the following:

1. Conduct complete inspection and testing of equipment, including verification

of operation with connected equipment.

2. Test devices and demonstrate operational features for Owner’s representative

and authorities having jurisdiction as applicable.

3. Correct deficiencies until satisfactory results are obtained.

4. Submit written copies of test results.

3.4 TRAINING 

A. Conduct on-site system administrator and security/surveillance operator training,

with the number of sessions and length of sessions as recommended by the NVR

system manufacturer.  Training shall include administration, provisioning,

configuration, operation, and diagnostics.

END OF SECTION 
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