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SECTION 27 4100 – COMMON WORK RESULTS FOR AUDIOVISUAL SYSTEMS 

 
PART 1 -  GENERAL INFORMATION 

1.1 SCOPE OF WORK – GENERAL 

A. This project encompasses the construction of a renovated classroom and education space for the 
Nursing program at Columbia Gorge Community College, at their campus in The Dalles, Oregon.  

B. The Audiovisual Scope for the project includes hardware, control systems and programming related 
to the display, video, audio systems in the Spaces below.   

C. The Audiovisual Scope also includes hardware, software, cloud-based and professional services to 
be procured and provided under a quoted subcontract within the Scope of Work herein.  These 
items include: 

1. New Simulation Capture hardware & software (PC nodes, servers, etc…) 
2. New Simulation Capture Learning Management software and host platforms. 
3. Simulation Capture cloud services 
4. Programming and integration of the above hardware, software and services (Systems) are to 

be provided by the Simulation Capture Vendor. 
5. Bidder shall include coordination of all Work with the Vendor for all devices/systems within 

the Scope of the Subcontract. 

D. Work outside of the Scope of this document includes software and systems related directly to 
simulation and medical hardware and software that includes the following: 

1. Existing and/or new Owner Furnished medical simulation manikins (Laerdal high-fidelity and 
Echo models – furnished under earlier RFP). 

2. Medical systems hardware, including monitoring systems, Pyxis dispensing hardware, and 
tablets and or laptops related to control of manikins.  

E. Spaces in Scope 

1. Locations within the scope of this RFP include the following spaces as outlined in Related 
Work Sections:  

a. Debrief Rooms 1.452, 1.457 

• Live peer viewing of active simulation scenarios. 

• Post-scenario review of simulation content and metadata by instructors, students 
and peers. 

• Meetings of staff and students, which may include web-conferencing with remote 
persons. 

b. Hospital Inpatient Sim Rooms (SIM-1, SIM-2, SIM-3, SIM4) 1.454a, b, c, & d 

• Live medical simulation sessions using manikins, with recording of 
audio/video/telemetry, as well as use with standardized patient actors. 

• Clinical instruction without simulation. 

• Set-up and rehearsal of simulations to be run with students. 

c. Control Room 1.455 

• Viewing of active simulations by faculty, along with event tagging and direction to 
students and staff. 

• Control of AV systems, as well as session capture software/LMS by associate 
faculty or staff. 
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• Viewing of simulations by attendant student peers. 

1.2 RELATED DOCUMENTS 

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

B. Equipment Schedules, as referenced in the drawings. 

C. Related Sections under this Section, describing the audiovisual systems to be installed in each 
space-type, including details for function, operation, and programming.  

1. 27 41 20 – DEBRIEF ROOMS 1.452, 1.457: AUDIOVISUAL SYSTEMS, TYPICAL 

2. 27 41 30 – PATIENT SIM & CONTROL ROOM: AUDIOVISUAL SYSTEMS, TYPICAL (SIM-
1,2 1.454a/b - SIM-3,4 1.456a/b - CONTROL RM 1.455) 

D. The following Sections contain elements to be coordinated with items in this Section:  

1. Division 26 sections related to power, raceway, boxes, in-floor and in-ceiling enclosures and 
lighting/lighting-control. 

2. Division 27 sections related to low-voltage network infrastructure, structured cabling systems, 
backbone cabling systems, and network hardware. 

3. Section 27 41 13 – Architecturally Integrated Audiovisual Equipment. 

1.3 QUALIFICATIONS OF BIDDERS 

A. The Bidder shall be a firm with at least ten years of experience in the design, engineering, 
fabrication, assembly, and installation of audiovisual systems of similar magnitude and quality as 
specified for the subject job and shall submit documentation to this effect with the bid return. 

B. Each bidder shall have at least one project manager or engineering staff employee on this project 
possessing a certificate, from AVIXA (CTS-D) or another recognized organization or institution 
providing formal training in audiovisual systems design or engineering. Proof of this shall be 
supplied with bid. 

C. Each bidder shall have at least one supervisory employee on this project possessing a certificate, 
from AVIXA (CTS-I) or another recognized organization or institution providing formal training in 
audiovisual systems installation and commissioning. Proof of this shall be supplied with bid. 

D. All employees of the contractor to install this system must be competent technicians who are 
experienced in the installation and interconnection of professional audiovisual systems (AVIXA CTS 
and relevant manufacturer certifications (i.e. – Crestron DMC). 

E. All lead engineering and project management is to be handled by a qualified, full-time employee of 
the audiovisual contractor. No outsourcing or sub-contracting of this phase will be accepted. 
Engineering may be conducted in concert with a selected loudspeaker systems manufacturer, who 
may provide supplementary systems evaluation, modelling, design, or systems engineering to 
supplement the Contractor, under the supervision of the Contractor’s project manager or engineer. 

F. Each bidder shall maintain an adequately equipped and staffed service department and shall 
regularly provide service for systems similar to this design. This shall include an office staffed with 
personnel at all times, Monday through Friday, between the hours of 8:30 AM and 5:30 PM Eastern 
Time (adjusted to daylight or savings time – per that time of the year). Answering services, cellular 
telephones, pager numbers and call forwarding systems are helpful but do not meet nor comply 
with the intent of this specification. 

G. The bidder shall include with their proposal a schedule of support, including response times for on- 
site service, from the time a service-call is placed by the Owner, to the time service personnel will 
be on-site to address the Owner’s service need. 

H. The bidder shall note whether phone or on-site responses will be provided directly by on-staff 
personnel or if they will be relying upon a 3rd-party which will be sub-contracted to supply such 
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service(s). The bidder shall provide the name and location of such a 3rd party within their response. 

I. Each bidder shall be currently authorized by the manufacturer of the major components of the 
system to sell their products and initiate warranty service on the same items. Major components of 
the system shall include, but not be limited to, data/video projectors and displays; video distribution, 
processing and switching equipment; audio distribution and processing equipment; power 
amplifiers, speakers, etc. Proof of this may be requested during the bidding process. Proof of 
franchise shall be in the form of a letter from the appropriate manufacturer addressed to the 
Owner’s Representative stating that the contractor is currently authorized to sell their products. 
Letters from the sales representative (rep) shall not be accepted as proof. 

1.4 DEFINITIONS OF TERMS 

A. The term “Owner” shall refer to Columbia Gorge Community College 

B. The term “Architect” shall refer to Soderstrom Architects (SDRA). 

C. The term “Consultant” shall refer to ABD Engineering & Design (ABD). 

D. The term “Simulation Capture Vendor” (SCV) shall refer to Laerdal, or other Owner-designated 
Vendor of said systems. 

E. The term “Bidder” shall refer to a firm submitting a RFP response to this specification and the 
Governing Documents provided as part of this RFP. 

F. The term “Contractor” or “Integrator” shall refer to the Systems Contractor/Integrator who has been 
awarded the contract for the subject job and who has responsibility for performance of the work 
specified herein. 

G. The acronym “NIC” shall refer to material and work which is “Not in Contract” and for which the 
Contractor is not responsible except as otherwise detailed herein. 

H. The term “OFE” shall refer to “Owner Furnished Equipment”, which will be provided by the Owner. 
The Contractor shall be responsible for removing this equipment from the Owner’s premises as 
appropriate and re-installing and integrating this equipment in good working order as detailed 
herein. 

I. The term “shall” is mandatory; the term “will” is informative; the term “should” is Advisory. 

J. The term “Work” describes all construction type processes. Including but not limited to, labor, 
equipment, materials and services specified herein. 

K. The term “Furnish” means to purchase and deliver to the project onsite location, with every 
necessary accessory and support, all as part of the Work. Purchasing shall include payment of all 
sales taxes and other surcharges as may be required to assure that purchased items are free of all 
liens, claims, or encumbrances. 

L. “Install” – To perform every operation necessary to establish secure mounting and correct operation 
at the proper location in the project, all as part of the Work. 

M. The term “provide” means furnish and install. 

N. The term “commissioning” refers to the process by which equipment or systems (which are 
installed, complete or near completion) are tested to verify if they function according to their design 
objectives or specifications. 

O. The term “Project” is the installation of Audiovisual Systems in the facility or facilities described 
within this specification. 

P. The term “Drawings” refers to Audiovisual systems drawings and any details, risers, etc. associated 
with the work. 

Q. Certain words or phrases as used in the Drawings or Specifications for the Work may have multiple 
meanings such as those specified in codes or other industry standards. The words or phrases 
mentioned below shall be understood to have the following specified meanings with regard to the 
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audiovisual systems described herein: 

1. “Circuit” – Any design of circuitry. 
2. “Circuitry” – Any type of Work which consists of wires/cables, raceways, specialty wiring 

method assemblies complete with associated junction boxes, pull boxes, outlet boxes, joints, 
couplings,-splices, and connections except where limited to a lesser meaning by specific 
description. 

3. “Concealed” (as applied to circuitry) – Covered completely by building materials, except for 
penetrations (by boxes and fittings) to a level flush with the surface as necessitated by 
functional or specified accessibility requirements. 

4. “EC” – Electrical Contractor, in the context of either a sub-contractor to the Bidder or an 
independent Contractor. 

5. “Exposed” (as applied to circuitry) – Not covered in any way by building materials. 
6. “Normal Work Conditions” – Locations within building confines that are not damp, wet, or 

hazardous and that are not used for air handling. 
7. “Patch Panel” – A System of terminal blocks, patch cords, and backboards that facilitate 

administration of cross-connecting cables. 
8. “Raceway” – Any pipe, duct, extended enclosure, or conduit (as specified for a particular 

System) which is used to contain wires, and which is of such nature as to require that the 
wires be installed by a “pulling in” procedure. 

9. “Riser” – Shall refer to the portion of the installation that transmits between building floors (or 
between Audio Visual Systems rooms), also referred to as “Backbone Cabling.” 

10. “Audio Visual Closet” – The enclosed area or room specifically designated for the routing, 
termination, and/or cross connecting of Audio Visual Systems cable (i.e. riser cable) to other 
Audio- Visual Systems cable and/or equipment. 

11. “AV Systems Control Room” and/or “AV Systems Headend” – The enclosed area or room 
specifically designated for the routing, termination, and/or cross connecting of Audio Visual 
System cable (i.e. riser cable) to other Audio-Visual System cable, and/or equipment, and 
racks. 

12. “AV System(s)” – Audio Visual System(s), includes all components contained herein that 
work in conjunction to create and completely integrated and fully functioning system as 
described within the Drawings and Specifications. 

13. “Audio Visual Systems Wiring” – see “Circuitry.” 
14. “Audio Visual Systems Work” – See “Work.” 
15. “Standard” (as applied to wiring devices) – Not of a separately designated individual type.  
16. “System” – See “AV Systems.” 
17. “Wiring” – see “Circuitry.” 
18. “AVC” – Audio Visual Systems Contractor.  
19. Where the term “Conduit” is used without specific reference to type, it shall be understood to 

mean “raceway.” 

1.5 INFORMATION TO BE SUBMITTED WITH BID RETURN 

A. Upon close of Bidding, Bidder to provide as part of their submittal - within 5 days of request, the 
following breakdown of submitted Costs for evaluation: 

1. Equipment Costs 

a. The bid return shall include detailed lists of all equipment to be supplied. Each piece of 
equipment shall be individually priced and carried over for multiples to a total. 
Equipment that is contained in lots or groupings, such as wiring, connectors, or loose 
general hardware shall be provided in a lump-sum lot and noted as “lot” and noted 
appropriately in the proposal. 

2. Non-Equipment Costs 

a. Non-equipment costs shall be furnished separately with the equipment costs. These 
non- equipment costs shall be detailed for each of the following categories: 

1) Engineering: Including all required designs, drawings, run sheets, instruction 
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manuals, etc. 

2) Pre-installation: Including all fabrication, modification, assembly, rack wiring, 
etc., performed on the Contractor’s premises. 

3) Installation: Including all on-site installation and wiring, coordination and 
supervision, , etc. performed on the Owner’s premises. 

4) Commissioning: Including all final measurements and testing, performance 
verification, systems tuning and adjustments, and documentation of said 
measurements and testing, along with a final report summarizing the results of 
the commissioning. Include costs for on-site checkout/inspective by the Owner 
and Consultant, as well as costs for Owner Training sessions, as outlined 
further in this specification document. 

5) General and Administrative: Including all ‘G & A’ expenses, shipping, insurance, 
and guarantees. 

3. Subcontractor Costs: Shall be provided for each subcontractor to be used by the Bidder, 
broken down by the same general order as items ‘A’ and ‘B’ above. 

B. Upon close of Bidding, Bidder to provide as part of their submittal - within 5 days of request, the 
following General Information to include: 

1. The number of years in business. 
2. Resumes of key personnel. Resumes must reflect skills relating to audio, video & display 

systems, systems and hardware rigging, teleconferencing (audio and video), integrated 
control systems, software platforms, programming, project management, etc. 

3. Locations of all currently staffed and operational offices complete with the number of 
technical support personnel in each office. 

4. Project References (minimum of three (3) simulation systems or clinical simulation systems) 

a. These should include: 

1) End user contact name, with current title and position, telephone number and e-
mail address. 

2) Functional description of the project. 

3) Project scope and approximate dollar amount (single projects should be 
equivalent to the size of this project, not accumulative work of a single client). 

4) Timeline of project and final completion date. 

5) All projects identified must be verifiable and have been completed within the last 
six years (72 months). 

5. List of products for which the firm is a direct dealer, including the duration of the dealership 
and the extent of any factory training. This list should include, but not be limited to: 

a. Large screen display systems, both projection and display-type, including but not 
limited to direct-view indoor/outdoor LED, LCD/LED/OLED, DLP/DMD and LCoS. 

b. Specialized display systems (as applicable). 

c. Video networked/IP switching/routing, scaling, conversion, and distribution systems. 

d. Loudspeaker systems, amplifiers and amplification. 

e. Computer processor-controlled audio systems including but not limited to audio digital 
signal processors and IP distribution systems. 

f. Integrated control systems. 

g. Video and Audio Broadcast systems – production & transport. 

h. IT and IP networking equipment as used in audiovisual systems 



  27 4100   
 

CGCC - Building 1 
Nursing Simulation Lab 

27 4100 - 6  
Common Work Results for 

Audiovisual Systems 
AV Bid Documents 

 

implementations/installations. 

6. List of technical products that the firm has installed and serviced but are not a direct dealer 
for. 

7. Schedule of Implementation 

a. It is the responsibility of the bidder to verify the project schedule and confirm via their 
bid return that they will comply with the project schedule and deliver a complete 
audiovisual system within the specified time frame. 

b. Bidders may indicate their acceptance of the project schedule by submitting a 
scheduling plan with the bid return, indicating the various pertinent terminal dates after 
award of contract for completion of design, pre-installation work, on-site installation 
work, and testing and acceptance on a “per phase” basis. 

c. At a minimum the schedule should include the following information: 

1) Number of days required for submission of engineering documents from receipt 
of notice to proceed. 

2) Days to complete the project from receipt of approved documents. This 
information should be broken down to indicate benchmark dates of other trades 
and days to completion of tasks associated with those benchmarks, including 
benchmarks for: 

a) Product submittals. 

b) Engineered system submittals, including interconnection and schematic 
diagrams, wire pull and run sheets, etc... 

c) Shop drawings, including structural steel, rigging, footing or concrete 
work, etc. 

d) Submittals for software/programming. 

e) Systems tuning and commissioning. 

f) Closeout submittals. 

g) Closeout walkthroughs. 

h) Owner training. 

d. If provided, the Bidder shall review attached cover documents and schedule for 
additional information. 

8. Alternate Equipment 

a. All bids shall be submitted on the basis of the specified equipment as outlined in the 
Appendix ‘A’ sections of this specification. The Bidder may propose alternate 
equipment, or equipment they feel meets the intent of “equal” or “equivalent” as 
described below in paragraph 9. However, all such proposals shall be submitted 
separately and will be identified as “alternates” with equipment costs shown separate 
and apart from the costs of the equipment “as specified”. 

b. Proposals for alternate equipment will receive careful and equitable consideration if 
the differences do not depart from the overall intent of the design and operation of the 
system, are in the best interests of the Owner, and are equal in durability and usability. 

c. All such proposals for alternate equipment shall be accompanied by full technical 
information, “cuts” and specifications for the equipment so proposed. The Bidder shall 
identify the substantive differences between the alternate and the specified equipment. 

9. Exceptions and Proposed Modifications 

a. Should the Bidder have recommendations, which will enhance the performance of the 
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system, or reduce costs without loss of performance, such comments shall be made in 
the bid submission. All suggestions that are of value to the Owner will be taken into 
consideration in the evaluation of the bid returns. All such proposals shall be made as 
“alternates”, with the appropriate cost modifications shown separate and apart from 
the costs of the system “as specified”. 

b. Any and all exceptions to these specifications and related drawings must be made 
with the bid submission. In the absence of exceptions, these specifications and related 
drawings shall be binding in letter and intent on the successful Bidder. It will further be 
assumed that the Bidder has examined the design and specifications in detail, and is 
prepared to take full responsibility for the performance of the complete installation as 
designed and specified. 

10. Sub-Contract Information 

a. If the Bidder proposes to sub-contract portions of the work, as provided for under 
which follows, such sub-contractors shall be identified, and their responsibilities and 
qualifications detailed in the Bidder’s bid submission. The work as performed by a sub-
contractor shall be considered as part of the contractor’s responsibility with that work 
as part of the contractor’s statement. Any contract arising as a direct result of these 
proceedings shall be binding on the successful bidder and the terms of said contract 
shall be submitted with the bid return. 

1.6 WARRANTY STATEMENT 

A. To maintain certain manufacturer’s warranties, said equipment must be installed, aligned and 
serviced by those installers authorized by said manufacturer to perform those duties. If the 
contractor is not authorized, by said manufacturer, it is his sole responsibility to make the 
appropriate arrangements and bear all cost and consequences thereof. 

B. The Bidder shall include a statement of warranty on the entire system and on the individual pieces 
of equipment. The system warranty shall be for a minimum of 365 days from the date of 
commissioning by the Owner and Consultant (refer to 3.5 for “Commissioning Test” requirements). 
This warranty shall obligate the Contractor to provide all equipment, material, and labor at no 
charge to the Owner, during the warranty period, in the event of a system or equipment 
malfunction. 

C. In cases where the manufacturer’s warranty period is greater than twelve months, the contractor is 
required to honor that warranty for the full extent of the manufacturer’s warranty period. This shall 
exclude any labor costs incurred by the contractor removing and re-installing the defective items 
after the system warranty expiration. 

D. In cases where the manufacturer’s warranty period is less than 12 months, the contractor is liable 
for defects in the item up to-but not exceeding-the first twelve-month period on any contractor 
provided items. 

E. The system warranty shall include a minimum of four (4) preventative maintenance visits over the 
systems warranty time period, to perform operation checks of the equipment, re-measure systems 
performance and re-tune the system’s DSP settings, equalization, dynamics, etc... for optimum 
performance, as well as check the projectors, screens, display and signal 
transport/switching/matrixing systems, network hardware, firmware and software, as well as 
respective mounting and rigging hardware for safety and integrity. 

F. All manufacturers’ equipment warranties shall be activated in the Owner’s name and shall 
commence on the date that commissioning is completed. In the case of Contractor-modified 
equipment, the manufacturer’s warranty is normally voided. In such cases, the Contractor shall 
provide the Owner with a warranty equivalent to that of the original manufacturer. 

G. In the event of malfunction or failure of any audiovisual equipment provided by the AV integrator, 
the integrator is responsible for providing replacement of faulty equipment, or providing “loaner” 
equipment. In the event that “loaner” equipment is provided, said equipment shall meet or exceed 
the original equipment specifications until the original equipment can be replaced. 
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H. In Cases where the contractor is providing and installing audiovisual equipment and/or hardware to 
be integrated with equipment furnished by others, it shall be the responsibility of the contractor to 
warrant their equipment as described herein; unless said equipment shows misuse and or abuse by 
others during re-installation of, or connection of equipment by others. 

I. Telephone Support 

1. The Audiovisual Contractor shall respond via telephone within four (4) hours to any request 
for service. This first contact should outline the nature of the problem or functional anomaly. 
The AV Contractor shall make available an individual knowledgeable with the installed 
system, and who can address specific system issues described by the system operators. 

J. On-Site Support 

1. The system warranty shall be an “on-site” warranty, with a twenty-four (24) hour response 
time. Telephone support shall be available between normal business hours, Monday through 
Friday. If a 3rd-part sub-Contractor is to be used, the Bidder shall include this information, 
with firm name, location and primary contact information included. 

1.7 PREVENTATIVE MAINTENANCE & SERVICE CONTRACT 

A. In addition to the preventative maintenance described under 1.5 Warranty and other paragraphs, 
the Bidder shall offer a separate annual preventative maintenance contract by pricing for five (5) 
years on a year-to- year basis. This preventative maintenance contract shall cover all installed 
systems and include a minimum of three (3) visits per year, at regular intervals during the fall and 
winter seasons as noted above in 1.4-I, to perform operation checks of the equipment, clean filters, 
check drivers, to inspect and perform safety checks on rigging, lubricate moving parts as 
recommended by the respective manufacturers and to adjust and align rigging and loudspeaker 
units or arrays to maintain performance as set initially. The preventative maintenance contract is an 
option for the Owner to exercise immediately after expiration of the warranty period. (A per item 
price for the service contract shall be submitted with the bid). 

B. The Bidder shall also submit separate costs for other emergency “on-call” service visits and an “in-
shop” hourly rate for repair and maintenance work. 

C. The costs for this service contract shall not be commingled with the costs for the systems base bid. 

1.8 SUB-CONTRACT 

A. If the Bidder proposes to sub-contract the installation and wiring, or other portions of the work, the 
Bidder shall provide direct supervision of the sub-contracted work. 

B. Because of the complexity of the systems, the supervision of such sub-contracted work cannot be 
intermittent, but shall be continuous during the installation. 

C. It is the sole responsibility of the bidder to research and provide any and all necessary sub-
contracts pricing for union labor that cannot be provided from within its own organization. 
Information related to this must be provided with this bid return. 

D. If it is the intention of the Bidder to “team” with one or more other AV Contractors, then this must be 
clearly identified in the bid return. The Contractor returning the bid will be considered as the prime 
in respect of this, and will hold full responsibility for the performance of the members of their team, 
including themselves and all other sub-contractors engaged in the performance of this contract. 

1.9 INVESTIGATION OF CONTRACTUAL AND SCHEDULING QUESTIONS 

A. It shall be the responsibility of the Bidder to investigate all potential contract, union, and scheduling 
questions, and to guarantee compliance with all requirements and regulations in effect on the job 
site. Any potential problems in this respect shall be identified in the bid return. The contractor shall 
comply with all local state and federal regulations. 

1.10 CONTRACTOR’S GENERAL RESPONSIBILITIES 

A. The Contractor shall be responsible for delivering a turnkey system to the Owner. 
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B. The Contractor shall furnish all equipment and materials, whether specifically mentioned herein or 
not, to ensure a complete and operating system. The NIC and OFE equipment and materials are 
specifically exempted from this requirement. 

C. The Contractor shall generate all shop drawings and information for the complete installation and 
wiring of the system. The Contractor shall provide (or sub-contractor for) the on-site installation and 
wiring, and shall provide on-going supervision and coordination during the implementation phase. 

D. The Contractor shall be responsible for the initial adjustment of the systems as herein prescribed 
and shall provide all test equipment for the system checkout and commissioning. Contractor shall 
provide on-the- job training in the operation and maintenance of the systems for personnel 
designated by the Owner. 

E. The Contractor shall coordinate and submit to all site policies and adhere to all site safety 
procedures put in place by the Construction Manager. 

F. The Contractor shall attend all construction manager/sub-contractor coordination meetings as 
required by construction manager. 

G. The Contractor shall perform an RF Spectrum Analysis Survey identifying all available frequencies 
that may be required by any wireless equipment under this specification such that appropriate 
frequency allocations may be identified for the purpose of purchasing corresponding transmitters 
and receivers. The Contractor shall be responsible for the validity of the survey and any 
subsequent equipment substitution that may result even if such equipment has been previously 
accepted by submittal. 

1.11 PROJECT MANAGEMENT 

A. The Contractor shall provide a Project Manager to oversee and coordinate all activities on the 
Project 

B. Project Manager’s Duties and Responsibilities: 

1. The Contractor shall provide to the Owner, as a part of the prefabrication submittal, the name 
of the Project Manager that will provide all duties and responsibilities as specified herein, 
during the term of the project. 

2. The Project Manager shall maintain the ability of making all managerial decisions on behalf 
of the Contractor on a day-to-day basis, and shall retain the authority of accepting notices of 
deduction, inspection reports, payment schedules and any other project related 
correspondence on behalf of the owner. 

3. The Project Manager shall attend project meetings as required, during which time all System 
related issues are discussed, scheduled, confirmed, and/or resolved. 

4. The Project Manager shall be available during normal business hours (8:00 am to 5:00 pm) 
by telephone during the term of the project. 

a. After normal business hours, the Project Manager shall be available within four (4) 
hours (5:00 pm to 9:00 pm) by email during the term of the project for urgent matters. 

b. In the event that the Project Manager is not available within the allotted time frame, the 
Contractor may designate additional staff to temporarily act as the Project Manager for 
all correspondence with the Owner. 

c. The Contractor shall ensure that any individual temporarily assuming the duties of the 
Project Manager is at equal or higher level in the Contractor’s managerial chain of 
command. 

5. Upon notification by the Owner, of any project related installation issue, or issue that may 
contradict the Specifications as stated herein, the Project Manager shall respond to such 
issue, verbally and/or in writing within an eight (8) hour period. 

a. Responses to such issues as stated above shall include a clear understanding of the 
issue, along with a tentative plan of action, reflecting milestones and/or deadlines to 
resolve the issue. 
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b. Where appropriate, based on the overall importance of the project issue, the Project 
Manager shall follow-up their initial response with a written response to the issue 
within 24 hours of identification of the issue. 

6. Prior to the initiation of the Work, the Project Manager shall submit a schedule reflecting key 
milestones of the Work, including but not limited to the following 

a. Bid award 

b. Kick-off meeting 

c. Plan submittal 

d. Prefabrication submittal 

e. Ordering, delivery, and installation of System equipment 

f. Field equipment delivery 

g. Project management schedule 

h. Payment schedule 

i. Installation completion date 

j. System training 

k. Delivery of As-Built documentation 

l. Delivery of Operations & Maintenance Manuals 

m. Commissioning 

n. Acceptance of System 

7. The Project Manager shall update the schedule on a weekly basis to reflect the status of 
each key milestone as the Work progresses. 

8. As the System installation progresses, the Project Manager shall be capable of discussing 
any/or all of the above-mentioned items at the request of the Owner, and shall address each 
item, as it relates to the current status of the Work. 

9. If for any reason, the contractor shall become unable to meet the milestones outlined in their 
project schedule, the project manager shall notify the consultant, design team, and 
contractors associated with related work, so as minimize delays in other project work paths. 

1.12 REFERENCE TO ARCHTECT/OWNER’S GENERAL CONDITIONS 

A. The Architect and/or owner’s General Conditions shall be considered part of this Specification 
except where this Specification contains statements which are more definitive or more restrictive 
than those contained in the General Conditions regarding a specific item or items. This specification 
shall not be interpreted as waiving or overruling of any requirements expressed in the General 
Conditions. 

1.13 APPLICABLE CODES, STANDARDS, PERMITS, AND INSPECTIONS 

A. All audiovisual work shall meet or exceed the latest requirements of all National, State, City, 
County, Municipal and other Authorities having Jurisdiction over the audiovisual work and the 
project. 

B. Any portion of the audiovisual work not subject to the requirements of an electrical code published 
by a specific authority having jurisdiction over such work shall be governed by the National 
Electrical Code and any and all applicable sections of the National Fire code, as published by the 
National Fire Protection Association. 

C. Installation procedures, methods and conditions shall be in compliance with the latest requirements 
of the Federal Occupational Safety and Health Administration (OSHA), the Americans with 
Disabilities Act (ADA) and the Architectural Barriers Act (ABA). 
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D. The Contractor is responsible for all costs incurred to meet these codes and conditions. 

E. Additional codes and requirements pertaining to the work: 

1. International Building Code (IBC) 
2. NFPA-72 National Fire Alarm and Signaling Code, 2019 Edition 
3. International and National Electric Codes (IEC/ NEC) 
4. IEC 60268-16 Third Edition 2003-05 Objective rating of speech intelligibility 
5. ANSI/AVIXA 
6. Sustainable Technology Environments Program 
7. Underwriters Laboratories, Inc. (UL) 
8. Building Industry Consulting Service International (BICSI) Telecommunications Distribution 

Methods Manual - latest edition. 
9. ANSI/TIA/EIA-568-B - Commercial Building Telecommunications Cabling Standard 
10. ANSI/TIA/EIA-569 - Commercial Building Standards for Telecommunications Pathways and 

Spaces 
11. ANSI/TIA/EIA-606-A. Administration Standard for Commercial

 Telecommunications Infrastructure 
12. ANSI J-STD-607-A, Commercial Building Grounding (Earthing) and Bonding Requirements 

for Telecommunications 
13. EIA RS-232 Serial Communications Electrical Interface 
14. EIA RS-310-C Racks, Panels and Associated Equipment 
15. FCC Part 15 
16. FCC Part 68 
17. IEEE 802.3 
18. NFPA 70 National Electrical Code, 2023 Edition  

a. Article 770 Optical Fiber Cables 

b. Article 800 Communications Circuits 

c. NFPA 75 Protection of Electronic Computer / Data Processing Equipment, 2013 
Edition 

1.14 CONFORMANCE WITH EXISTING SYSTEMS 

A. In cases where systems and/or facilities in this scope of work are similar in nature to existing 
systems and/or facilities: 

1. The required hardware, system functionality and system flow shall conform to the existing 
systems in order to share existing resources and minimize training requirements for the end 
user. This includes, but is not limited to, the following: 

a. Commonality in equipment 

b. Commonality in operation 

c. Commonality in room layout 

B. It is the responsibility of the Contractor to inspect the existing systems prior to beginning 
engineering and fabrication to ensure consistency with any and all existing systems and notify the 
design team of any discrepancies. 

1.15 STATUS REPORTS 

A. After the award of contract, the Contractor is responsible for providing weekly status reports 
outlining his progress on the project. These reports should include information on the work 
completed during the week, the work to be completed during the upcoming week and any potential 
scheduling issues. The following should be included in this Status Report: 

B. Expected date of project submittals, including equipment cut sheets, shop drawings, control system 
interface designs, etc. 

C. Anticipated completion date and percentage complete of in-house rack fabrication and testing, prior 
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to shipping to the job-site. 

D. Anticipated completion date and percentage complete of control system programming, prior to 
shipping to the job-site. 

E. Schedule and percentage complete of on-site wiring and supervision. 

F. Schedule and percentage complete of on-site installation. 

G. Schedule and work-plan outline for owner training. 

H. Schedule for systems checkout and turnover to the Owner. 

1.16 RELATED WORK NOT IN CONTRACT (NIC) 

A. Certain equipment and materials will be provided and installed by others. Unless otherwise 
indicated in these specifications, or on the related drawings, these will include the following: 

1. Enterprise IP network hardware, such as IP switches, routers, wireless access points 
(WAPs), enterprise servers and end-user computing devices, such as desktop PCs, tablets, 
smartphones, and terminal hardware will be provided by CGCC Information Technology 
Operations. 

2. Enterprise IT infrastructure, such as horizontal and riser backbone and station copper UTP 
and fiber-optic cabling, terminations, patch-panels, fiber trays and patch panels. All IT 
infrastructure shall be coordinated and provided by CGCC Information Technology 
Operations group and their designated Contractors and Subcontractors. 

B. Though not under the scope of this document, the Audiovisual Systems Contractor is responsible 
for coordination of these, and any other related items required to provide and integrate a fully 
functional AV system as described in this specification, including accessory hardware or cabling 
necessary to interface to the NIC equipment. 

1.17 OWNER FURNISHED EQUIPMENT 

A. The Contractor shall be responsible for obtaining any new or existing OFE equipment from the 
Owner. Existing equipment shall be brought back to the Contractor’s facility where they shall 
ascertain that the OFE equipment is performing at or above factory specifications. 

B. If existing equipment is not operating “as-new” or is missing accessories necessary to be properly 
integrated with the rest of the system as intended, the Contractor shall provide a proposal, including 
a timeline, for returning the equipment to “as-new” condition, provide the needed accessories, 
arrange to have the owner replace equipment, or submit a proposal for replacement or alternative 
equipment. 

C. All designated Windows-based PC computers to be installed in rooms for use by staff will be OFE, 
provided and configured by CGCC Information Technology Operations. 

D. The contractor shall coordinate with the CGCC Information Technology Operations for all I/O 
interfacing and performance requirements, including any specific hardware and software 
requirements, including CPU or GPU performance, RAM, input connectivity and quantities (i.e.: 
HDMI, Display-Port, 3.5mm audio USB 2.0/3.0 buses, etc.) 

1.18 QUALITY OF MATERIALS AND EQUIPMENT 

A. All materials and equipment supplied by the Contractor shall be new and shall meet or exceed the 
latest published specification of the manufacturer in all respects. 

B. The Contractor shall supply the latest model available at the time of order placement for each piece 
of equipment. 

C. All equipment shall be UL listed, or equivalent. 

1.19 CONTRACTOR’S DOCUMENTATION 

A. Pre-Construction Submittals 
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1. Prior to fabrication, the Contractor shall submit to the Owner’s Representative, for approval, 
any custom designs pertaining to the systems. Contractor is to provide one (1) sets of all 
documentation. Drawing submittals to be delivered electronically in PDF and working format 
(such as AutoCAD or Revit 2021) to ABD and the Owner, and at their option to the architect.  
These designs include, but are not limited to, the following: 

a. Complete system construction and point to point wiring schematic drawings, including 
all component values, and showing complete letter and number identification of all 
wire and cable as well as jacks, terminals, and connectors. All connections are to be 
shown; details with “typical” connection diagrams are not acceptable. 

b. Provide bound technical specification details (cut sheets) on all equipment required to 
complete this project. 

c. All control system GUI design pages, both touchpanel-based and control computer 
based as appropriate. 

d. All control system panel layouts, where applicable. 

e. All panels, plates, and designation strips, including details relating terminology, 
engraving finish and color. 

f. All custom designed structures, supports, rigging (motorized and fixed) consoles, 
tables, carts, support bases, and shelves. 

g. Schematic drawings of all custom components, assemblies and circuitry, including wall 
and/or floor plates. 

h. A schedule of IP networked equipment, in Excel format, which lists, for each piece of 
equipment with IP network interface – whether intended to be hosted to a dedicated 
AV network, or on the enterprise network – to be coordinated with the Owner’s IT 
group: 

1) Device name (as noted on the schematics), make and model number. 

2) Device serial number 

3) Device MAC address 

4) Static IP address request, range, or DHCP 

5) Subnet assignment or VLAN request. 

6) Default and assigned login credentials (see Part III) 

7) List of open port requests, to accommodate specific user or protocols. 

8) List of switch settings or configuration necessary to accommodate specific AV 
related protocols such as: 

a) IEEE 802.1Qat 

b) IGMP snoop and fast-leave settings 

c) Querier assignments 

i. All unusual equipment modifications. 

j. Run sheets or field wiring details. 

k. Patch panel assignment layout drawings. 

l. Electrical distribution and modifications/expansions, including all one-line diagrams, 
load- calculations for existing distribution with new breakers, distribution panels, 
transformers, branch panels, feeders, PDUs, UPSs, and programmable sequencing 
switched-breaker panels and accessories. 

m. Elevation Drawings of each equipment rack, both front and rear as appropriate. 
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n. All items of equipment, whether a stock manufactured item or custom-built item, shall 
be supported by complete and detailed schematic drawings and replacement parts 
lists. No “black boxes” or unidentified components shall be acceptable under this 
specification. 

o. Verification of the focal lengths of projection lenses to achieve the specified image 
sizes. 

p. Testing procedures, passing criteria and checklists for all systems included in this 
specification. Testing procedures are to include (at a minimum) testing methods, 
materials, equipment, and documentation of results to be provided. 

q. Submittals not providing testing procedures will be rejected. 

r. Submittals that copy, in part or entirety, the Bid Documents or Construction 
Documents verbatim, will be rejected.   

1.20 SUB-CONTRACT 

A. No sub-contract will be permitted for the Contractor’s responsibilities, as herein defined, unless 
specifically identified in the bid submission and approved by the Owner. 

B. The Contractor shall have sole responsibility for the satisfactory implementation of each system, 
even though the Contractor may have sub-contracted a portion of the installation or had certain 
manufacturers install their own equipment. 

1.21 COOPERATION WITH OTHER TRADES 

A. It shall be the responsibility of the Contractor to cooperate at all times, and to the fullest extent, with 
all trades doing work in the building, to the end that lost time, work stoppages, interference, and 
inefficiencies do not occur. 

B. It shall also be the responsibility of the Contractor to participate in the preparation of coordination 
drawings and attend coordination meetings, before and during construction, at the request of the 
Construction Manager. It is not anticipated that these meetings will be held more than once a week. 

1.22 EQUIPMENT DELIVERY AND STORAGE 

A. All equipment delivered prior to installation shall be stored by the contractor, at their place of 
business. Costs of all shipping, and of all unusual storage requirements, shall be borne by the 
Contractor. The contractor shall inform the owner seven (7) days in advance to delivery to the site. 
It shall be the responsibility of the Contractor to make appropriate arrangements, and to coordinate 
with authorized personnel at the site, for the acceptance, handling, protection, and storage of 
equipment so delivered. 

1.23 CLEANUP AND REPAIR 

A. Upon completion of work each day the Contractor shall remove all his refuse and rubbish from and 
about the premises and shall leave the relevant areas and equipment clean and in an operational 
state. The Contractor shall be responsible for repairing any damage caused to the premises by the 
Contractor’s installation activities, at no cost to the Owner. All repairs are to be completed by the 
General Contractor and will be billed to the AV Contractor. 

1.24 OWNER TRAINING 

A. The Contractor shall provide on-the-job training by a suitably qualified instructor, to personnel 
designated by the Owner, to instruct them in the operation and maintenance of the systems. In the 
event the Contractor does not have qualified instructors on staff for certain sophisticated 
equipment, the contractor will provide a manufacturer’s representative for such instruction to the 
owner at no additional cost. All training shall take place after the systems are operational and 
accepted. Owner is to retain 10% of contract fee until completion of owner training. There shall be a 
minimum of 12 hours, over four (4) sessions of end-user training included in this specification. The 
cost to train owner’s personnel to service the equipment shall be listed separately by item of 
equipment. 
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B. The Contractor shall facilitate availability of self-directed online training to Owner’s technical staff 
and IT support for network systems and software, such as: 

1. Audinate Dante audio networking, including software such as Dante Controller, Dante Virtual 
Soundcard, Dante VIA, and if applicable – Dante Domain Manager. 

2. IGMP-Snoop based encoder/decoder systems and management platforms, such as: 
Crestron NVX, Extron NAV, Q-Sys NV, etc… 

3. Digital Signage software and scheduling platforms, such as Brightsign or other specified 
signage software/platforms. 

1.25 PUBLICATION 

A. No information relative to this job may be released for publication without prior written approval from 
the Owner, Architect and Owner’s Representative. 

1.26 INSURANCE 

A. Before commencing work, the Contractor shall procure and maintain, during the life of the contract, 
such comprehensive liability and property damage insurance as shall protect him and the Owner 
from claims for bodily injury, including death, and claims for property damage which may arise from 
the operations under this contract. 

B. See attached documents for detail and insurance requirements. 

PART 2 -  PRODUCT 

2.1 EQUIPMENT AND MATERIALS—GENERAL 

A. All equipment and components shall be new and the manufacturer's current model. 

B. All components and the system as a whole shall meet or exceed the minimum standards issued by 
the EIA and TIA. 

C. All work and materials in conjunction with this installation shall meet or exceed the provisions of the 
current edition of the National Electrical Code and other applicable codes. 

D. The materials, appliances, equipment, and devices shall be tested and listed by Underwriters' 
Laboratories, Inc. or other similar testing agency. The system shall be listed by U.L. or other testing 
agency, and each major component shall bear the manufacturer's name, catalog number, and U.L. 
or other testing agency label. 

E. The Installing Contractor shall be responsible for providing a complete and fully functional system, 
including all necessary components, whether included in this specification or not. 

F. Pricing for Alternates shall be provided on the same document as the base bid, under a separate 
line item for each Alternate. All costs associated with each Alternate shall be included in the price 
for each. 

2.2 MANUFACTURERS 

A. Listing of approved manufacturers for each component follows component description below and 
within the Appendix ‘A’ documents. 

2.3 COMPONENTS 

A. The following approved manufacturers, quantities, and model numbers shall form the basis of the 
system. These are minimum requirements. Installing Contractor shall verify all quantities prior to 
ordering and installation. Quantities are provided for reference only. Installing Contractor is still 
responsible to provide a complete and working system without claim for additional payment. All 
equivalents and alternates must be approved by the Consultant prior to system installation. 

B. The Installing Contractor shall furnish all equipment and work as noted on the drawings or 
specifications. Contractor shall follow the specific design references and account for clear design 
intent. In case of a conflict between the drawings and specification, furnish the equipment and work 
with the greatest cost impact. 
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2.4 EQUIPMENT 

A. Provide all equipment, including hardware devices, accessories, mounts and mounting hardware as 
per the Appendix ‘A’ Equipment List included in the drawings. Provide pricing and quantities, per 
manufacturer and model numbers listed. 

B. Where options and accessory selections exist that are not identified in Appendix ‘A’, provide pricing 
for base-line option, with finish, color or option selection to be determined through submittal 
process, by Architect and Consultant. 

C. Provide costs for all wiring, connectors, terminations, fasteners, labels, and miscellaneous 
hardware not noted by individual lines under then row so named in the Appendix ‘A’ section. 

D. Provide costs in the spaces provided, with the Master Recap sheet to include totals for equipment, 
and related costs for:  

1. Engineering time 
2. Pre-Installation labor and services 
3. Installation labor and services (on-site) 
4. General and Administrative Costs 
5. Total for all Scope and Work 

2.5 WIRE, PLATES, SPLITTERS, BOXES 

A. AV plates (see drawings for details and qty): All panels and plates are to be constructed of 
engraved black laminate with 1/8” steel backing or engraved black anodized aluminum unless 
otherwise noted. All lettering is to be white and should be easily readable. 

1. Unless otherwise called for in these specifications and drawings, the following cables, or their 
approved equals, shall be used in these systems: 

 

Type Manufacturer Non-Plenum Plenum 

    RF-50 Ohm (Horizontal RG-8) Times Microwave LMR400 LMP400 

RG-58 (50 OHM)  Belden 8262 82240 

Video (SDI) Belden 4505R 4505P 

Control (4 conductor shielded) Belden 1502R 1502P 

Audio (mic/line) (balanced or 
unbalanced stereo) 

Belden 9451/1266A 6200UH 

Audio (analog production intercom – 2 
channel) 

Belden 1814R 9451DP 

Audio (mic/line –  
balanced stereo) 

Belden 1266A/9451D 9451DP 

Audio (8 Ohm program speakers) Belden 8473 1861A 

Audio (70 Volt Speaker) Belden 8461 1863A 

Audio (NL4 Speaker tie lines) Belden 
Gepco 

5202FE 
SSS164R 

6202FE 
SSS164P 

Audio (NL2 Speaker tie lines) Gepco SSS122R SSS122P 

Multi-Channel Audio Belden 8774 88778 

HD-Base-T (DM) & AV-over-IP, 
CAT6a-F/UTP (Ethercon tie-lines) 

Belden 10GX62F 
 

10GX63F 

Ethernet (control/enterprise), CAT6a 
UTP 

Belden 10GX32F 10GX33F 
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2- and 4- Strand Fiber Riser Cable 
OS1 Single-mode Fiber                     REFER TO SECTION 27 13 00 

 
Note: These cable types are cited to illustrate the type and quality of cable required. Unless otherwise noted, 
cables from other manufacturers, i.e. Canare, CommScope, Extron, Gepco, Liberty, etc. will be considered if 
data sheets indicating equivalency are submitted to Consultant for approval prior to installation. 
PART 3 -  EXECUTION 

3.1 INSTALLATION PRACTICES 

A. General 

1. Installation shall include the delivery to the installation site, unloading, setting in place, 
fastening to walls, floors, ceilings, counters, or other structures where required, 
interconnecting wiring of the system components, equipment alignment and adjustment, 
programming and configuration and all other work whether or not expressly required herein 
which is necessary to result in complete and fully operational systems. 

2. Prior to ordering equipment, the contractor shall coordinate the frequencies of all wireless 
devices to prevent unwanted interaction between devices and rooms. This includes, but is 
not limited to, wireless microphones, assisted listening system devices, wireless control 
panels, etc. 

3. All accessories, including rack mounting hardware, power supplies, etc., shall be obtained 
from the original equipment manufacturer. Unless otherwise noted or specified, third party 
accessories shall not be used. 

4. All installation practices shall be in accordance with, but not limited to, these specifications 
and drawings. Installation shall be performed in accordance with the applicable standards, 
requirements, and recommendations of National, State, and Local authorities having 
jurisdiction. 

5. If, in the opinion of the Contractor, an installation practice is desired or required, which is 
contrary to these specifications or drawings, a written request for modification shall be made 
to the Design Team. Modifications shall not commence without written approval from the 
Design Team. 

6. During the installation, and up to the date of final acceptance, the Contractor shall be under 
obligation to protect his finished and unfinished work against damage and loss. In the event 
of such damage or loss, the damage shall be replaced or repaired at no cost to the Owner. 

B. Physical Installation 

1. All equipment shall be firmly secured in place unless requirements of portability dictate 
otherwise. 

2. All equipment shall have an engraved plaque permanently affixed, denoting its function. 
3. Fastenings and supports shall be adequate to support their loads with a safety factor as per 

AHJ. All boxes, equipment, etc., shall be secured plumb and square. 
4. Projectors, lenses, and mirrors shall be solidly mounted and braced or isolated, so that there 

is no observable movement in the image induced by motor vibration or other mechanical 
operations at the intended minimum viewing distance. 

5. In the installation of equipment and cable, consideration shall be given not only to operational 
efficiency, but also to overall aesthetic factors. 

6. All overhead equipment must have security cables attached to the building structure to assist 
in the prevention of loss as required by building code. 

C. Finishes, Trim and Escutcheon Components 

1. To insure a proper finished appearance, the AV Contractor shall furnish and install 
trim/escutcheon components at all conditions where A/V components pass through the 
finished ceilings. This would include but not be limited to video projector supports, television 
monitor/receiver supports and any other component which is not specifically supplied with 
integral flanges/trim components, i.e. speaker mounts, assistance listening devices, etc. 

2. The visible component of any trim should be minimal in size, preferably no wider than 1/2”. 
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All trim components at the ceiling plane shall be finished to match the approved ceiling finish. 
The audiovisual contractor should obtain a sample from the General Contractor, including 
any custom color information, or standard color numbers. 

3. All visible components and finish options shall be submitted to the Design Team for review 
and approval prior to fabrication. 

D. Raceway Systems and Cable Installation 

1. All wire bundles are to be neat and combed free of cable crossovers. 
2. All cables, regardless of length, shall be marked with a permanent, self-laminating wrap-

around number or letter cable marker at both ends, similar to the Panduit “Pan-Code” 
system. Labels must be computer-generated for legibility. Wire labels done by hand in the 
field must be replaced with computer generated labels. There shall be no unmarked cables 
at any place in the system. Marking codes used on cables shall correspond to codes shown 
on drawings and or run sheets. 

3. All cables shall be grouped according to the signals being carried. In order to reduce signal 
contamination, separate groups shall be formed for the following cable families: 

a. Power cables 

b. Control cables 

c. Data cables (both IEEE 802 and proprietary signal types (HD-Base-T) 

d. Video cables 

e. Audio cables carrying signals less than – 20 dBm 

f. Audio cables carrying signals between – 20 dBm and +20 dBm 

g. Audio cables carrying signals above +20 dBm 

4. As a general practice, all power cables, control cables, and high level cables shall be run on 
the left side of an equipment rack as viewed from the rear. All other cables shall be run on 
the right side of an equipment rack, as viewed from the rear. 

5. Cables ties shall be placed at appropriate intervals of no greater than six inches for vertical 
bundles, two inches for horizontal bundles. 

6. All vertical cable bundles shall be attached to the rack frame. 
7. All cables shall be continuous lengths without splices. All system wire, after being cut and 

stripped, shall have the wire strands twisted back to their original lay and be terminated by 
approved soldered or mechanical means. Except where noted otherwise in the 
specifications, NO BARE WIRE TERMINATIONS WILL BE ACCEPTED. Heat-shrink tubing 
shall be used to insulate the ground or drain wire. Unused wires at the end of a cable shall 
remain unstripped and shall be laid back and held in place with wire ties. 

8. All solder connections shall be made with rosin-core solder using temperature-controlled 
solder stations. Care shall be taken to avoid cold or cracked solder joints. Any connections 
that do not appear to be clean and shiny, or which show signs of cracking, shall be 
resoldered by the contractor before final acceptance of the system. 

9. Mechanical connections using insulated, crimp-type connectors shall be bonded to the 
connector by soldering the wire to the metal part of the connector. 

10. Connections made with screw actuated pressure type terminal strips shall be made by 
stripping approximately 1/4 inch of insulation from the stranded conductor. Then the un-
tinned wire shall be inserted into the terminal and the screw tightened using a secure fitting 
precision screwdriver. 

11. Terminal blocks, boards, strips or connectors shall be furnished for all cables which interface 
with racks, cabinets, consoles, or equipment modules. No audio cables shall run directly to 
the audio patch panel jacks. Each audio patch panel shall be furnished with an audio 
terminal block and all audio cables to and from the audio patch panel shall terminate on this 
block. 

12. All wire markers shall face a common direction. 
13. All cables shall have proper connector housing. 
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14. Cables shall not protrude from the back of racks. 
15. All cable entry shall be through the tops of racks or through entrance holes in the base of the 

rack. No cable shall enter racks through front, rear or side panel openings. 
16. All cables that can be terminated in the field (except video and pulse cables, which must be 

cut to an electrical length) shall be cut to the length dictated by the run. No splices shall be 
permitted in any pull boxes without prior permission of the Consultant. For equipment 
mounted on casters, in drawers or on slides, the interconnecting cables shall be provided 
with a service loop of appropriate length. 

17. No cable shall be installed with a bend radius less than that recommended by the cable 
manufacturer. 

18. Where cables are visible, the cables will be sheathed in a color wrap that has been submitted 
for approval by the Design Team. 

19. All cables and cable bundles shall be bound using only Velcro wrap, flexible rubber wrap, or 
other approved means.  Ratcheting zip-ties are prohibited and will not be accepted.  

E. Connection Plate Receptacles unless otherwise specified 

1. Audio (microphone or line level) – XLR type. 
2. Audio (loudspeaker level) – Neutrik Speakon®. 
3. HD-Base-T and AV-over-IP (QaT and IGMP-Snoop based systems) – Neutrik Ethercon, 

Ruggedized RJ-45, CAT6A compliant, full-shielding for F/UTP applications 
4. Audio over IP (Audinate Dante, AES67, AVB (IEEE 802.1 TSN) - Ruggedized RJ-45, CAT6A 

compliant, full-shielding for F/UTP applications 
5. Intercom – XLR or ¼ inch diameter tip/ring/sleeve type, or as required by the intercom 

system. Jack shall be insulated from panel type. 
6. 3G/12G SDI Video – BNC type (50 or 75 Ohm as required).  
7. DVI (Inclusive of DVI-A, DVI-I and DVI-D signal types) – DVI-I type connector unless 

otherwise specified. 
8. HDMI – HDMI 2.1b compliant with locking nut. 
9. USB – USB Type A (for 2.0/3.0 applications), USB Type C (for 3.0/3.1 and later applications, 

including high-power charging). 
10. Category 6/6A – RJ45 Type, full shielded body/barrel. 
11. Note:  All connectors on wall plates, or in other exposed locations, are to be recessed, and 

when able, to have the face-flange mounted behind the panel.   
12. Panels finishes shall be as approved by the Architect, with typical panels finished in white 

powder coat (not ivory) white finished Philips screw heads to match.  Where available, 
connector finishes shall be white or clear nickel. 

F. Patch Panel Assignments 

1. All patch panels shall be wired so that signal “sources” (outputs from) appear on the upper 
row of a row pair; and all “loads” (inputs to) appear on the lower row of a row pair. 

G. Patch Panel Designation Strips 

1. All audio and video patch panel designation strips shall utilize alphanumeric identifications 
and descriptive information. The jack position in each horizontal row shall be numbered 
sequentially from left to right. The horizontal jack rows shall be lettered sequentially from top 
to bottom. The alphanumeric identification of each jack shall be included on the functional 
block drawings, as well as on reproductions of these drawings, which shall be mounted in an 
appropriate location near the patch bays. 

H. All IP switches furnished by the Contractor, whether specified by the Consultant or Owner, or not 
specified, shall be verified for use in their intended application by the manufacturer of the transport 
platform being supported by the IP switches in the systems. Applications shall include, but not be 
limited to: 

1. AV-over-IP transport platforms, such as:  

a. Creston NVX 
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b. Extron NAV 

c. QSC Q-Sys 

2. Audio-over-IP transport platforms, such as: 

a. AVB audio (refer to Part 3) 

b. Audinate Dante 

c. AES67 standard transport 

I. Network switches provided shall meet the minimum bandwidth requirements, not only of the 
endpoint nodes, but also provide adequate switching and ‘backplane’ bandwidth to allow support of 
all endpoint nodes that will be in simultaneous use in the system or network segment in question. 

J. IP network equipment whether wired or wireless, shall – immediately upon delivery to the integrator 
for configuration, have all default login credentials replaced with secure login credentials, as 
specified by the Owner’s IT group.  These credentials shall be documented in the equipment IP 
coordination table, as specified in 1.19.A.1.h. 

K. Maintaining Ground Integrity 

L. In order to minimize problems resulting from improper grounding, and to achieve maximum signal-
to- noise ratios, the following grounding practices shall be adhered to in order to maintain the 
integrity of the grounding system: 

1. General 

a. Because of the great number of possible variations in grounding systems, it shall be 
the responsibility of the Contractor to follow good engineering practice, as outlined 
below, and to deviate from these practices only when necessary to minimize crosstalk, 
ground loops, ground- induced noise, and to maximize signal-to-noise ratios in the 
audio, video, and control systems. 

2. System Power Ground 

a. A single primary “system ground” shall be established for the system in each particular 
area. All grounding conductors in that area shall connect to this primary system 
ground. 

b. The system ground shall be provided at the audio equipment rack for the area, and 
shall consist of a copper bar of sufficient size to accommodate all secondary ground 
conductors. A copper conductor having a maximum of 0.1 Ohms total resistance shall 
connect the primary system ground bar to the nearest approved ground. The 
Contractor shall be responsible for determining if the metallic conduit is properly 
electrically bonded to the building ground system. 

c. Secondary system grounding conductors shall be provided between all racks, audio 
consoles, and audiovisual system equipment local to the area. Each of these 
grounding conductors shall have a maximum of 0.1 Ohms total resistance. 

d. Under no conditions shall the AC neutral conductor, either in the power panel or in a 
receptacle outlet, be used as a system ground, except as specifically defined by NFPA 
70 for bonding. 

e. Ungrounded equipment with either an inline transformer or a 2-prong plug, shall be 
bonded to the rack bus bar using #12awg cable. 

3. Audio Cable Shields 

a. All audio cable shields shall be grounded at one point only. There are no exceptions. 
For inter and intra-rack wiring, this requires that the shield be connected at one end 
only. For ungrounded portable equipment, such as microphones, the shield shall be 
connected at both ends but grounded at only one end. 
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4. Video Receptacles 

a. All video receptacles that are provided and installed by the Contractor shall be 
insulated from the mounting panel, outlet box, or wireway. Unless otherwise detailed 
herein, this shall be accomplished by using insulated-from-panel type receptacles. 

5. Audio Receptacles 

a. All audio receptacles that are provided and installed by the Contractor shall be 
insulated from the mounting panel, outlet box, or wireway. Unless otherwise detailed 
herein, this shall be accomplished by using insulated-from-panel type receptacles. 

3.2 GENERAL SYSTEM PERFORMANCE STANDARDS 

A. Unless restricted by the published specifications of a particular piece of equipment, or unless 
otherwise required under the Detailed Specifications, the following performance standards shall be 
met by each system. The signal paths for the above Performance Standards shall be as follows: 
From all source inputs to all signal destinations. See Contractor System Checkout 3.3 for testing 
procedures. 

B. Analog Audio 

1. Frequency Response: Within plus or minus 0.5dB, 20 Hz to 20,000 Hz 
2. Signal to Noise Ratio: greater than 90dB (including crosstalk and hum at all input/output 

levels) 
3. Total Harmonic Distortion: 0.05% maximum from 20 Hz to 20,000 Hz. 
4. Input Levels 

a. Microphone (Nominal) ........................... -50dbu 

b. Overload (Minimum gain) ...................... -5dbu 

c. Maximum Gain....................................... -26dbu 

d. Line (Nominal) ....................................... +4dbu 

e. Overload (Minimum gain) ...................... +24dbu 

f. Maximum Gain....................................... +9dbu 

g. Input Common Mode Rejection.............. >100db Output Levels 

h. Line (Nominal) ....................................... +4dbu 

i. Maximum................................................ +24dbu 

j. Output Impedance................................... < 0.5 Ohms 

k. Load Impedance...................................... >150 Ohms 

C. 3G SDI  – Per SMPTE 424M 

D. 12G SDI – Per SMPTE ST-2082 

E. HDMI – Per HDMI Ver. 1.4b; HDMI 2.0b 

F. DVI – Per DVI Ver. 1.0 

G. Display Port Version 1.4 

H. Audio Video Bridging (AVB) 

1. IEEE 802.1AS: Timing and Synchronization for Time-Sensitive Applications 
2. IEEE 802.1Qat: Stream Reservation Protocol (SRP) 
3. IEEE 802.1Qav: Forwarding and Queuing for Time-Sensitive Streams 
4. IEEE 802.1BA: Audio Video Bridging Systems 

I. Audiovisual System, Control System and User Interface Programming 
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J. Control system user interfaces pages and programming shall be designed for this project 
exclusively. While there are a great number of design approaches to designing the user interface, 
the following guidelines shall be adhered to: 

1. The use of custom system programming from prior projects and/or ‘modules’ provided by a 
given manufacturer or programmer may or may not meet the functional intent of the systems 
and work described herein. It is the responsibility of the contractor to meet the functional 
intent of the systems in this specification, including any and all necessary modification of 
program code or creation of custom modules as required. 

2. The operation(s) of all system(s) are to match the functional intent already implemented at 
the owner’s facilities as applicable. 

3. All panels are to have the time and date as icons, in the same position on every page. 
4. All panels are to have a title, indicating the piece of equipment and/or functionality being 

controlled. 
5. Final programming shall include capability to remotely control all functions of the audiovisual 

system. Only functions required for normal use shall appear on top level pages while 
underlying “Tech Pages” shall provide access to full manufacturer’s remote control 
functionality. 

6. Devices similar in nature shall be programmed to operate with a common format. 
7. No individual component shall be programmed to function atypically. 
8. Whenever the same button appears on more than one page, it will be in the same position on 

each page. 
9. Where feasible, multi-level access to controls should be implemented. See paragraph “e”, 

above. 
10. During performance testing, all equipment shall be operated under standard conditions as 

recommended by the manufacturer. 
11. Please see Detailed Specifications for further information on specific control system 

programming requirements. 

3.3 CONTRACTOR CLOSEOUT DOCUMENTATION 

A. Close Out Submittals 

B. At the completion of the installation, the Contractor shall provide one (1) set of electronic copies, 
and to the Owner one (1) set of hard-copies of each of the following: 

1. Test results, in “spreadsheet” format, of electrical audio and/or video performance testing for 
all systems end-to-end in every room and/or between rooms as applicable. 

2. Note: It is the sole responsibility of the Contractor to fully test the audiovisual systems prior 
to Consultant check-out and verification. Until these test results are provided, no audiovisual 
systems check-out or verifications (functional or otherwise) will be performed by the 
Consultant. If any anomalies in system performance are detected, the Contractor shall 
correct these before performing any other tests. 

3. Results of RF Spectrum analysis as used to establish available frequencies for wireless 
devices included in this contract. 

4. Equipment manufacturer’s operation manuals for each piece of equipment. 
5. “As-built” drawings for every item indicated in the “Detailed Specification” sections of this 

specification as installed. A final, approved copy shall be placed in a metal pocket mounted 
on the inside of the rear door of the rack. Contractor to coordinate the preferred format (hard 
copy or digital) of these documents with the owner upon completion. 

6. System functional block drawings showing all input and output circuit cable and terminal 
block numbers as well as all jack field circuit I.D. designations. A copy of these drawings 
shall be framed in protective plastic and mounted near the equipment racks, or as otherwise 
directed by the owner. 

7. A System Operation and Maintenance Manual. This manual shall be produced by the 
Contractor especially for the systems detailed herein. The “Operation” section shall describe 
all typical procedures necessary to activate each system to provide for the functional 
requirements as listed under the Detailed Specifications. Manuals will use graphical 
representation of touch panel screens, as to easily be identified by user. Owner’s Manuals 
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and/or Operations manuals supplied by manufacturers for a given piece of equipment, 
though required, are not acceptable substitutes for these materials. 

8. The reader of this manual shall be assumed to be technically competent, but unfamiliar with 
this particular facility. Additionally, the Contractor shall provide a single page of basic 
operating instructions for each room, and other audio-visually equipped spaces. 

9. The “Maintenance” section shall provide a recommended maintenance schedule with 
reference to the applicable pages in the manufacturer’s maintenance manuals. Where 
inadequate information is provided by the manufacturer, the Contractor shall provide the 
information necessary for proper maintenance. 

10. In addition to the Operation and Maintenance Manual(s), the contractor shall provide a 
simplified user’s guide (“cheat sheet”) for each audiovisual system. 

11. Copies of all software files and program source-code files, including all source code for: 
control systems, touch-panels, control-panels, event-controllers, audio and AV DSP 
platforms.  These files shall become the property of the Owner and shall be provided under 
the agreement that they will not be used by the Owner for outside Work for Hire, but for 
maintenance and upgrades to the installed systems in the facilities.  

12. Finalized IP equipment tables as specified under 1.19.A.1.h., including a record of the last 
version of firmware installed on each piece of equipment. 

13. All and any online account information and login credentials for cloud-based or software 
services provide to the Owner by the Contractor, for continued support and maintenance.  

C. Distribution 

1. Three copies of the above documentation will be retained by the Owner. 
2. One copy of the above documentation will be retained by the Architect. 
3. One copy shall be delivered to the Owner’s Representative prior to the System 

Commissioning. 
4. At least one copy of the above documentation will be retained by the Contractor. 

D. Procedure for Resubmitting 

1. Make corrections or changes in O & M and/or Record Drawings as required by the Architect 
and resubmit when the Architect’s stamp requires re-submittal. 

2. Clearly identify changes made other than those specifically requested by the Architect when 
resubmitting Record Drawings. Changes shall be clouded or similarly highlighted as 
coordinated with the Architect. Only changes that have been specifically requested by the 
Architect or have been clouded by the Contractor will be reviewed on resubmittals. 

3. Any drawing sheets added to the resubmittal shall be clearly identified and clouded, and shall 
not change the sheet numbering scheme for previously issued Record Drawings. 

4. The Contractor shall be responsible for any delays caused by the re-submittal process. 

3.4 CONTRACTOR SYSTEM CHECKOUT 

A. Before Commissioning Tests are scheduled, the Contractor shall perform his own system checkout 
based upon an approved testing procedure for the systems. The Contractor shall furnish all 
required test equipment and shall perform all work necessary to determine and/or modify 
performance of the system to meet the requirements of this specification.  The Contractor shall 
submit a testing plan (refer to 1.18-A.-15) for approval by the individual or firm representing the 
Owner during the Audiovisual Installation. At a minimum, the following sub-components of the 
Audiovisual System shall be tested and verified: 

1. Cable and Connectors 

a. All cables and connectors shall be tested and verified to comply with the 
manufacturer’s specifications and design intent. 

b. Cable test results shall be submitted in advance of the Commissioning for review by 
the Owner’s Representative. 

2. Devices 

a. All devices shall meet the functionality as specified by manufacturer. 
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b. If any device is found to deviate from the manufacturer’s functionality it shall be 
replaced by the Audiovisual Systems Contractor at no cost to the Owner. 

3. Signal Types 

a. The Audiovisual System shall be tested to comply with all video and audio standards 
as specified in the Performance Standards section and described by the design intent. 

4. System Function 

a. The cables and connectors, devices, and signal types shall meet the functional 
requirements as specified by the design intent. 

b. Acceptable testing procedures may include but is not limited to that which is described 
in the detailed specifications such as (streaming, push-to-talk, annotation, etc.) 

5. Document that all matrix switching crosspoints have been tested and verified. 
6. Test all audio and video systems for compliance with the Performance Standards, using the 

example procedure outlined in appendix A: 

a. Test Equipment. 

1) The following test equipment (or submit equivalent for approval) shall be used 
to test the systems on site: 

a) Video Testing: 

i) Digital video and Audio test generator, Extron VTG 400 DVI 

ii) Digital Video test generator with EDID and HDCP components, 
PureLink HDG-8000 PRO 

iii) Media and portable hardware (i.e laptop) representative of all 
types found in the subject system including but not limited to Blu-
ray ™ players and discs (provide discs with and without HDCP 
encrypted content), mobile PC/Tablets. 

iv) Video cable 

v) Set of terminations, ‘T’ pieces etc. 

b) Audio Testing: 

i) Time based measurement system, Goldline TEF20 or SIA 
Smaartlive with laptop PC, calibrated omnidirectional mic, and 
appropriate intefaces 

ii) Audio test set, Audio Precision ATS-1DD 

iii) Media representative of all types found in the subject system 

iv) Audio cables as required to connect test equipment to the system 

v) Set of terminations, adapters etc. 

c) Gain Setting 

i) Adjust all systems (end to end within a system) for maximum 
signal-to-noise ratio. No hiss should be audible through any 
loudspeaker at the completion of gain structure setting, and all 
audio gain stages should clip simultaneously. 

d) Signal Paths 

i) Video/Audio 

• Connect the output of the video signal generator to a floor box/table/rack 
connector and select the “Full Field Color Bar” signal. Connect the combined 



  27 4100   
 

CGCC - Building 1 
Nursing Simulation Lab 

27 4100 - 25  
Common Work Results for 

Audiovisual Systems 
AV Bid Documents 

 

waveform monitor/vectorscope to a final output point, e.g. an input to a picture 
monitor or video projector.  Ensure that the test signal is routed to the selected 
output. 

• Measure and record the signal amplitudes. 

• Repeat item ‘i’ after selecting the “Multiburst, 50 IRE” test signal. 

• Measure and record the signal amplitudes. 

• Repeat item ‘i’ after selecting the “Modulated 5-step” test signal. 

• Measure and record the signal differential phase and gain. 

• Repeat item #’s ‘i’ through ‘vi’ for other video signal paths. 

• Repeat item ‘i’ after selecting the Window test signal. 

• Measure and record the signal line and field tilt. 

• Repeat item ‘i’ after connecting the Black Burst signal from a rear mounted 
connector. 

• Measure and record the signal/noise ratio. 

• Connect the output of the audio test set to a floor box/table/rack program audio 
connector and connect the input of the audio test set to a final output point, e.g. 
an input to a program speaker power amplifier. Ensure that the test signal is 
routed to the selected output, that the volume control is set to 100% and that the 
equalizers are bypassed. 

• Measure and record the signal/noise ratio, total harmonic distortion and 
frequency response. 

• Repeat items ‘xii’ and ‘xiii’ for other audio signal paths. 

• Connect the output of the audio test set to a floor box/table/rack speech audio 
connector and connect the input of the audio test set to a final output point, e.g. 
an input to a speech speaker power amplifier. Ensure that the test signal is routed 
to the selected output, that the volume control is set to 100% and that the 
equalizer is bypassed. 

• Measure and record the signal/noise ratio, total harmonic distortion and 
frequency response. 

• Repeat items ‘xv’ and ‘xvi’ for other audio signal paths. 

e) HDMI 

i) Using an appropriate HDMI generator, HDCP enabled, test for correct 
resolution and timing of all HDMI input signals and signal transmission 
coming into the display using the entire cabling path to the extent 
possible. 

ii) Test each HDMI input to verify working condition. 

iii) Test and verify video type, picture and audio. 

iv) Verify HDCP sources can be routed to all destinations.  

v) Verify EDID configuration and functionality.  

vi) Verify CEC functionality (if being implemented) and that automatic CEC 
functions do not affect the display. 

vii) Verify displays can switch between and display different resolutions and 
color space. 
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viii) Verify images are stable, no scaling artifacts or latency.  

 
f) HDMI 2.1 

ix) Future capabilities to include: 4K@120 up to 8K@60, resolution up to 
10K, 48 Gbps b/w uncompressed, backwards compatible, eARC, VRR, 
QMS, QFT, ALLM. 

x) 4K 

1. Test and verify HDMI cables and product can support 4K 
functionality when connected to a 4K device.  

2. Test and verify HDMI can transport 4K video at 50-60 frames per 
second, support 4096 x 2160 (UHD 3840 x 2160) resolution, color 
bit depth 10bit up to 12 bit.  

xi) Data rates  

1. Test and verify HDMI can pass data rates at a minimum of 10.2 
Gbit/s and up to 18.0 Gbits/s.  

 
xii) Refresh rates 

1. Test and verify product can support common refresh rates up to 
120Hz. 

 
g) KVM/USB 

xiii) Test and verify USB-passes high speed, functional, electrical, 
mechanical and legacy compliance testing. 

xiv) Can use a USB test tool analyzer or software test package to verify 
driver and hardware interoperability.  

xv) Test and verify USB 2.0, 3.0, or 3.1 performance pertaining to system 
design. 

xvi) Test and verify that USB host and endpoint function correctly for its 
intended application. 

xvii) If using USB as a controller: 

xviii) Verify that host can recognize attached devices and install appropriate 
drivers. 

xix) Verify power budget if connecting to multiple devices, that power does 
not exceed manufacture specified power requirements. 

xx)  If using USB or KVM extenders, test and verify all data cables and 
connectors pass conformance testing. This includes but not limited to data 
rates, skew, return loss, resistance etc. according to test manufacture 
specifications. 

h) HD-Base-T 

i) Test and verify all data cable and connectors pass conformance testing. 
This includes but not limited to data rates, skew, return loss, resistance 
etc. according to test manufacture specifications. 

ii) Test and verify audio source and video source from point of origination 
through HD-Base-T system to the destination functions correctly.  

iii) Test and verify rs232 control functionality. 
iv) Test and verify HD-Base-T system functions within system configuration. 

i) Streaming  

i) Bit Rate – image quality, 8-15 Mbps 
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ii) Latency - ensure that a minimal level of audio quality and latency are 
sustained so as to not degrade the user experience. 

iii) Buffer – how long before the video loads and ready to watch. 
iv) Lag – is the playback smooth, watch and wait time.   
v) Does the network service provided by the ISP furnish the necessary 

QOS to acquire, render, search, broadcast and deliver content for the 
intended application? 

xxi) Check that the image is correctly displayed on the picture flat panel 
display(s) and/or by the video projector. 

 
j) Display Set-up and Calibration: 

xxii) Set up display for intended usage per manufacture recommendations. 

xxiii) Allow display to warm up to standard operating temperatures. 

xxiv) Setup and verify that display is set to its native resolution.  

xxv) Setup and verify correct aspect ratio, verify no overscan or underscan.  

xxvi) Bring up a proper test pattern.  

xxvii) Perform colorimetry calibration.  

xxviii) Set pixel clock and phase as required.  

xxix) Use a black PLUGE pattern, or appropriate test pattern generator to set 
black level.  

xxx) Use a white PLUGE pattern, or appropriate test pattern generator to set 
white level. 

 

B. At the conclusion of the tests, return all equipment settings to previously calibrated positions. 

C. Provide written records of all test results in spreadsheet form. 

D. Check all control functions, from all controlling devices to all controlled devices, for proper 
operations. 

E. Adjust, balance, and align all equipment for optimum quality and to meet the manufacturer’s 
published specifications. Establish and mark normal settings for all level controls, and record these 
settings in the “System Operation and Maintenance Manual”. 

F. Check all optical projection images for average light level, light fall-off, and image alignment and 
size to comply with the Performance Standards and specifications drawings. Check to determine 
that all projectors, projector bases, carts, tables, and mirrors are rigid and vibration-less in 
operation. 

G. Maintain documentation of all performance tests for reference by the Owner’s Representative 
during the Commissioning. 

3.5 COMMISSIONING TESTS 

A. Commissioning Tests will not be performed until the Contractor’s System Checkout has been 
completed and the test results have been reviewed. The Commissioning Tests will be supervised 
by the Owner’s Representative and shall consist of the following at a minimum: 

1. A physical inventory of all equipment on site and will be compared to equipment lists in the 
contract documents. 

2. The operation of all system equipment shall be demonstrated by the Contractor. 
3. Review of final As-Build documentation as described in the “Contractors Documentation” 

section of this specification. 
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B. Both subjective and objective tests will be required by the Owner’s Representative to determine 
compliance with the specifications. The Contractor shall be responsible for providing test equipment 
for these tests. 

C. In the event further adjustment is required, or defective equipment must be repaired or replaced, 
tests may be suspended or continued at the option of the Owner’s Representative. 

D. Any charge for additional time incurred by the Owner’s Representative required to over-see the 
system tests, due to improper system installation or previous failed systems, shall be the 
responsibility of, and charged directly to the contractor. 

E. Note: As noted in 1.5, “Warranty Statement” and 1.6 “Preventative Maintenance & Service 
Contract,” Warranty and Preventative Maintenance Periods shall commence after final 
commissioning by both the Owner and Consultant. 

3.6 SERVICE IDENTIFICATION PLATE 

A. All installations shall bear the following service identification plate, supplied by this contractor, 
mounted on the front of the main rack at the top, using the Maven Pro typeface: 

 

ABD Engineering & Design, Inc. 

833 SW 11th Avenue 

Suite 925 
Portland, OR 97205 

503-444-5656 
 

SYSTEMS FABRICATED, INSTALLED & SERVICED BY: 
(This Contractor) 

 
Engraving shall be white filled lettering on a black background or as appropriate to the identification plate 
material. 
 
PART 4 -  APPENDIX A – EQUIPMENT LISTS 

A. See the attached Appendix for the equipment lists for the audiovisual systems. These lists are 
provided for the bidding process. 

 
END OF SECTION 27 4100 

 
 
 



27 4100

AREA QUANTITY of 

SPACES

EQUIPMENT ENGINEERING PRE-INSTALL INSTALL G&A AREA TOTAL

27 41 20 - DEBRIEF ROOMS 1.452, 1.457: AUDIOVISUAL 

SYSTEMS, TYPICAL

2

27 41 30 - PATIENT SIM & CONTROL ROOM: 

AUDIOVISUAL SYSTEMS, TYPICAL (SIM-1,2 1.454a/b - 

SIM-3,4 1.456a/b - CONTROL RM 1.455)

1

TOTALS 3

Appendix A - NURSING SIMULATION LAB

MASTER TABLE OF COSTS - 27 41 00 AUDIOVISUAL SYSTEMS

CGCC - Building 1

Nursing Simulation Lab

27 4100 Appendix 'A' - 1 Master Table of Costs for Common Work Results for Audiovisual Systems

AV Bid Documents
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SECTION 27 4113 - ARCHITECTURALLY INTEGRATED AUDIOVISUAL EQUIPMENT 

 

PART 1 - GENERAL 

1.1 SCOPE OF WORK 

A. This section of the specification defines the audio video equipment that are an integral part of 
the building interiors and finishes.  These equipment items include:  

1. Specialty Recessed Ceiling Service Enclosures and Mounting Hardware 
2. Specialty In-Wall Display Service Enclosures 

B. This section is valid only when considered in total with all other Audiovisual System Contract 
Documents.  References are for the convenience of the reader and their inclusion in or omission 
from any Section in no way limits its scope or intent of any Contract Document. 

1.2 RELATED DOCUMENTS  

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

B. Equipment Schedules, as referenced in the drawings. 

C. The following Sections, which are to be issued at a later date, under a separate Contract, but 
contain elements to be coordinated with items in this Section: 

1. 27 41 00 General Conditions and Requirements of Audiovisual Systems 

1.3 RELATED WORK 

A. AV Contractor shall coordinate with Electrical Contractor on raceway/junction box locations for 
audio visual equipment and routing of audio, video, control, and power cables/raceway from 
equipment, terminal and pull boxes to system equipment racks. 

B. Related Work:  Equipment and materials provided and installed by others, unless otherwise 
shown in this Section or the Drawings, shall include but are limited to: 

1. Division 05 Section "Metal Fabrications" for metal support framing for projection screens.  
2. Division 06 Section "Rough Carpentry" for wood backing for screen installation.  
3. Section 26 05 00 – Common Work Results for Electrical 
4. Section 26 05 37 - Raceway and Boxes 

1.4 STANDARDS 

A. Codes:  Work shall be done according to applicable requirements of governing international, 
national, and local codes, rules, and regulations.  In addition, the work shall be in accordance 
with the latest revisions of all applicable standards and specifications of the following, whether 
statutory or not: 

1. International Code Council (ICC): International Building Code, 2006 (IBC) 
2. Standards:  Equipment and materials specified shall conform to the current edition of the 

following standards and best industry practices, where applicable: 

a. NFPA 70 – National Electrical Code (NEC) 2014 

b. UL-Underwriters Laboratories 

c. EIA-Electronic Industries Association 

d. ISO-International Standards Organization 

e. AVIXA International 

f. Society of Motion Picture and Television Engineers (SMPTE): 
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g. SMPTE RP 94-2000 - Gain determination of Front Projection Screens. 

1.5 DEFINITIONS 

A. Gain:  Indication of screen's luminance or brightness measured perpendicular of screen center 
and measured relative to a block of magnesium carbonate which serves as the standard for 1.0 
gain.  Higher numbers indicate greater brightness.  Gain shall be determined in accordance with 
SMPTE RP 94-2000. 

B. Viewing angle:  Angle from perpendicular center of screen at which the gain or brightness is 
decreased by 50 percent.  Otherwise termed “half-viewing angle” in some publications. 

C. Keystone:  Distortion of projected image when screen is not perpendicular with center line of 
projected image. 

1.6 SUBMITTALS 

A. Provide in accordance with Section 01 Submittal Procedures: 

1. Product data for: 

a. Projection screens, cases, low-voltage controllers and switches, and accessories. 

b. Enclosures, low-voltage controllers and switches, motorized projection screens, 
floor boxes, ceiling recessed AV enclosures, and accessories. 

B. Shop drawings:   

1. Indicate dimensions, fabrication and installation details, and electric wiring diagrams, 
including low-voltage control interfaces.  

2. Indicate selection for any applicable options, accessories and finishes or surfaces. 
3. Include the following specific items: 

a. Location of screen centerline relative to ends of screen case.  
b. Location of wiring connections for electrically operated units.  
c. Drop lengths.  
d. Anchorage details, including connection to supporting structure for suspended 

units.  
e. Details of juncture of exposed surfaces with adjacent finishes.  

C. Samples: 

1. Case, Enclosure, and Closure Finishes [for selection by Architect]. 
2. Manufacturer's installation, operation, maintenance, and cleaning instructions. 

1.7 QUALITY ASSURANCE 

A. Manufacturer qualifications:  Firm with 30 years minimum successful experience manufacturing 
electric projection screens and/or lifts. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Screens and Lifts recessed installed in return air ceiling plenums shall be certified by 
Underwriters Laboratory (UL), Inc. and shall bear UL label. 

D. Warrantee: Products shall be fully warranted for defects in workmanship for one (1) year after 
date of installation. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Deliver projection screen cases, frames, lift enclosures, and lifts after building is enclosed and 
construction in rooms where devices will be installed is substantially complete. 

B. Installation of screens rollers and material, rear projection screen substrates shall not take place 
until spaces where devices will be installed are substantially complete and determined to be 
under “clean condition”.  
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C. Screen rollers and surface material and rear projection screen substrates shall be stored off-
site, in protected “clean conditions”, until ready for installation on-site, as per paragraph ‘B’. 

D. Deliver screens in manufacturer's undamaged, labeled packaging. 

1.9 COORDINATION  

A. Coordinate layout and installation of projection screens with adjacent construction, including 
ceiling suspension systems, light fixtures, HVAC equipment, fire-suppression system, and 
partitions.  

PART 2 - PRODUCTS  
2.1 CEILING-RECESSED AV ENCLOSURES 

A. Configuration: As detailed on plans and plan schedules. 

1. Enclosure shall provide a plenum-rated, recessed or flush-mounted in-ceiling enclosure 
for: 

a. Mounting and suspension of inverted video projection equipment, from a 1.5” NPT 
pipe mount, with cable pass-thru.  The location of the pipe shall be adjustable 
through the width of the enclosure. 

b. Housing of standard-gang box devices and services within, including standard-
gang divided spaces for power receptacles, data jacks and cabling, as well as 
dedicated AV connections and/or pathway and panels. 

c. Housing of standard 19” rack-mount equipment of up to two (2) rack-units (RUs) in 
height (3.5”), with clearance in front of and behind for connectors and cable looms. 

d. Assembly shall be capable of supporting up to 100 lbs of hardware load, including 
mount and mounting pipe assemblies.   

2. Accessibility of equipment, connections, and cabling within, using a drop-down trapdoor.  
Trapdoor shall provide insert for matching ceiling material, to be provided by the GC. 

3. Cooling airflow shall be accommodated by two sets of perforated vents at each open end 
of the enclosure at the open-ceiling face.  The enclosure system manufacturer shall 
provide an option for active forced-air, thermostatically controlled cooling, if/as specified 
in the drawing schedules. 

B. Product:  Enclosure shall be provided with mounting brackets and hardware to allow mounting 
to deck above, and trim materials to match and allow flush mounting in rigid and suspended 
ceiling types.   

C. Housing and Finish:  Trim and support shall include fine adjustment to ensure flush appearance 
with surrounding trim and ceiling.  Tile grid panel and trim shall be of type and finish as 
approved by Architect and Consultant. 

D. Manufacturers: 

1. FSR, Inc. 
2. Legrand-Wiremold 
3. Substitutions: Approved Equivalent. 

2.2 IN-WALL RECESSED AV ENCLOSURES 

A. Configuration: As detailed on plans and specialty back box schedules. 

B. Product:   

1. General specialty back boxes for various AV equipment to be housed.  Refer to plans 
and specialty back box schedules for further information. 

2. Recessed AV In-wall Display Service Box:  Provide in-wall recessed box with trim flange 
& cover to fit within standard 3.5" deep stud wall construction.  Box shall provide 
openings and fittings for the following: 



  27 4113   
 

CGCC - Building 1 
Nursing Simulation Lab 

27 4113 - 4  
Architecturally Integrated 

Audiovisual Equipment 
AV Bid Documents 

 

a. Single-gang openings for provision of standard 1-gang boxes for power 
receptacles, data outlets and audiovisual cabling and connectivity.   

b. Attachment of tie-wraps and Velcro-wraps associated with mounting of PDUs and 
audiovisual accessory equipment and power supplies. 

c. Knock-outs for direct fitting of 1-1/4", 1", 3/4" and 1/2" conduits for direct routing of 
AV cabling. 

d. Paintable metal flange and cover piece to match room finishes. 

e. Refer to Specialty Backbox Schedule in drawing set for specific sizing and model 
requirements as well as specific device locations. 

C. Manufacturers:  

1. LegrandAV – Chief PAC-series, with -FCW flange and covers. [Refer to drawings & 
Schedules] 

2. FSR Inc. 
3. Substitutions: Approved Equivalent. 

D. Other manufacturers are dependent upon equipment to be housed within the specialty back 
boxes as noted on the drawing schedule.  Refer to specialty back box schedule and plans for 
identification of other box types not listed herein. 

PART 3 - EXECUTION  
3.1 INSTALLATION 

A. Mounting Heights:  

1. Coordinate locations of screens, floor boxes, and AV Enclosures as indicated on 
Drawings and Schedules. 

2. Coordinate locations of j-boxes and outlet boxes specified in Section 26 05 00 to obtain 
mounting heights as indicated on Drawings. 

B. Install all screens, screen enclosures and frames, and lifts plumb. 

C. For recessed front projection screens, coordinate screen size, mounted depth, and required 
edge tolerances with construction of wall recesses to house screens. 

D. For recessed front projection screens, coordinate requirements for blocking and structural 
supports to ensure adequate installation of screens. 

E. Install all devices in locations shown; arrange for adequate ventilation and access.  All electric 
screens and lifts shall be installed to allow access to motors and control interface units. 

F. Refer to Section 26 05 00 – Common Work Results for Electrical. 

G. Refer to Section 27 41 00 – General Conditions and Requirements for Audio Visual Systems. 

3.2 CABLE SEPARATION 

A. Maintain separation of cable groups for runs greater than 23 ft. 

B. Maintain separation of 12 in. from AC circuits. 

3.3 APPROVED WIRE TERMINATION MEANS 

A. Solder Connections – For connectors utilizing Solder Cups 

B. Terminal strip Connectors – For termination of blunt cut cables, cable to be tinned prior to 
termination. 

C. Multi Pin connectors – Utilize connector manufacturers crimper.  

D. Crimp Cap Terminations – For Loudspeaker circuits at individual devices.  Distribution cable 
termination to utilize terminal strip connectors. 
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E. RJ-45 – For connector using TCP/IP.  

3.4 CONTRACTORS’ FINAL CHECKOUT 

A. The contractor shall assure the following: 

1. All devices are secured to structure, free from lateral movement and sway, and are 
supported per code. 

2. All motorized screen and lift device limits are set in preparation for final up/storage, 
down/show, and service and stop positions by the AV Contractor during the AV 
integration phase of the Project. 

3. All screen tab tensioning cables are set in preparation for final adjustment by the AV 
Contractor, as per the manufacturer, and as appropriate to screen drop, during the AV 
integration phase of the Project.  

4. All screen and lift low-voltage interfaces are installed, along with screen wall switches – 
as indicated in the base Contract Documents, with integration of low-voltage control 
interface to the audiovisual control systems by the AV Contractor, during the AV 
integration phase of the Project. 

5. All lift units, lift closures and trim panels, screens, rigid screens and screen frames are 
installed level and plumb, are trimmed in, and free of scratches, blemishes and are 
cleaned. 

6. All connections are tight, correctly soldered and correctly crimped.  
7. All required labels are correct and in place.  

B. Dust, construction debris have been removed from the facility and from the inside of the 
enclosures.   

C. All electronic devices have been correctly grounded. 

D. Prior to energizing any electronic devices, test each and every AC circuit associated with the 
systems, with a voltmeter and a circuit checker to assure that the voltage is correct and that the 
hot, neutral and ground conductors have been correctly connected. 

E. Prepare a spread-sheet type of report documenting the results of the device checkout as 
described in part A above. List every device and circuit by function. 

F. Have a copy of the report available on-site at the time of the consultant’s final inspection and 
checkout. This report is also to be included in the Record Set Final Documentation and provided 
to the AV Contractor for inclusion in the AV closeout documents. 

 

END OF SECTION 27 4113 
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SECTION 27 4120 – DEBRIEF ROOMS 1.452, 1.457: AUDIOVISUAL SYSTEMS, TYPICAL 

PART 1 -  GENERAL INFORMATION 

1.1 OPERATIONAL SUMMARY 

A. This section of the specification describes the functional details of the audiovisual systems to be 
furnished and installed in the Debrief Rooms 1.452 and 1.457.  

B. Activities hosted in this space will include, but not be limited to: 

1. Live peer viewing of active simulation scenarios. 
2. Post-scenario review of simulation content and metadata by instructors, students and peers. 
3. Meetings of staff and students, which may include web-conferencing with remote persons. 

C. All systems shall be dedicated and permanently installed as described above and, in the following, 
‘functional’ descriptions. 

1.2 RELATED WORK 

A. Installation of all floor boxes and/or poke thru devices (excluding any plates and connectors to be 
provided by the contractor. 

B. Telephone and telecommunications jacks and special telecom outlets not related directly to AV, 
(LAN/WAN, Wireless access points (WAPs), PTSN/POTS, etc.). 

C. Provide in accordance with Section 27 4100 – Audiovisual Systems. 

D. Integrated systems shared with Section 27 4113 – Architecturally Integrated Audiovisual 
Equipment. 

1.3 SYSTEM INTERCONNECTION & FUNCTIONAL DESCRIPTION 

A. Functional intent  

1. The Systems shall allow presentation of content from the following sources: 

a. OFE PC laptop computers.  These user carried/supplied laptops will be used for the 
following: 

1) Debrief sessions using the SCV’s LMS and web-interface to present simulation 
session content for review with students and staff. 

2) Staff and Faculty meetings and web-conferences. 

3) Classroom learning and pre-briefing. 

b. A recessed table-top enclosure will provide captive cables for HDMI and USB 
presentation and UC support, as well as local 120V and USB charging power for user 
devices.   

c. An HDMI input at the front of the room shall allow interfacing of user laptops and other 
devices using a long HDMI cable from the tables in the room.   

d. A wireless presentation appliance (WPA) shall sit between the switcher and UCC 
bridge and provide Wi-Fi presentation capabilities to users through a web-interface 
and/or downloadable app. 

2. A large flat panel display with attached stereo conferencing soundbar shall provide the 
display and both program and conferencing audio for source in the room. 

a. An attached USB web-camera and microphone array shall provide UC support to 
connected users as described above. 

3. A wall-mounted mini-touchpanel, located adjacent to the display, shall provide basic room 
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control, including: 

a. Power on/off/standby 

b. Audio volume up/down/mute 

c. Video display mute 

d. Source device selection (HDMI front, HDMI table, Wireless presentation. 

e. UCC microphone muting 

B. Display Systems 

1. Provide and integrate a large flat panel display and large adjustable fixed mount as per the 
drawings.  Provide device integration and coordinate mount installation with the large in-wall 
service enclosure (by EC).  

C. Video Systems 

1. Provide and integrate a network wireless presentation appliance at the display as per the 
drawings.  Secure the unit within the AER-02 enclosure to the lacing panel within.  

2. Provide and integrate a small form-factor HD-Base-T switcher unit as per the drawings.  
Secure the unit within the AER-02 enclosure using rack mount ears to mount to the rack 
panel within.  Integrate control pass-thru to the display from the control panel. 

3. Provide and integrate a under-table-mounted HDMI HD-Base-T transmitter to the HD-Base-T 
input on the switcher/receiver.  Provide a captive cable to the captive cable box in the table. 

4. Provide and integrate a custom wall-mounted HDMI pass-thru panel below the display as per 
the drawings.  Provide a Decora panel and blank to cover the wall-box and unused opening. 

D. Audio Systems 

1. Provide and integrate a combination UC soundbar at the credenza unit as per the drawings 
and Appendix ‘A’.  Provide mounting hardware as required to set the camera between 40”-
42” AFF on-center. 

a. Provide extension USB 5G compliant cable from captive cable box at table, adjacent 
to the HDMI cable, to the UC soundbar through the AER-02 enclosure.   

E. Control Hardware 

1. Provide an integrate a wall-mounted 5” touch panel control as described in 1.3.A.3 above.  

a. Touch panel shall include licensing to allow use as stand-alone control processor to 
control devices in space over IP and RS-232.   

b. Touch panel shall include accessory to provide breakout of additional connectivity 
beyond IP/RJ-45.   

F. User Interface 

1. Provide programming of control interfaces as directed by Owner’s Representative and 
Consultant. Programming shall provide simple user interface to select local video and audio 
sources and adjust room and area volume to within predetermined limit. 

2. Provide and program software management/monitoring interface for Owner’s technical staff, 
which will allow advanced system control and monitoring functions using a PC connected to 
the control system LAN.  

3. Provide control panel operations that are consistent from page to page. 
4. Provide feedback that indicates the current equipment and/or system status where possible. 

G. Software 

1. Provide control capability for every function available on every piece of equipment being 
controlled by the system.  Define and provide “macro” commands for the most used 
functions. 

2. Provide password protection for any operations that can adversely affect certain room set-up 
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functions. Provide for the ability for remote monitoring of system functions and adjustments 
via-TCP/IP. Capability for configuration will require password protection for use of facility 
management. Provide for the delivery of email fault alerts to facility management. 

H. The Contractor shall provide all interconnection cable, connectors, terminal strips, wireways, 
flexible conduit, etc., to facilitate the audiovisual systems as detailed within these specifications and 
drawings. 

I. Conduit and power systems are detailed in the Electrical Engineer’s drawings. 

J. Miscellaneous 

1. Provide and integrate wall-mounted credenza units, equipment cabinets and racks as noted 
in the Appendix ‘A’ document and drawings. Provide and integrate all required thermal 
management accessories, doors, side-panels, top panels, bases, casters, blank and vent 
panels, lacing-bars, horizontal and vertical wire management, and power distribution as 
required per the specifications and drawings, as well as best practices defined by AVIXA, 
TIA/EIA, and BiCSi.  

a. Provide finish selection, as per the Architect, through the submittals process. 

2. Provide and integrate power conditioning and distribution (PDUs) as required. 

3. Integrate a PoE+ network switch to support audio and UC systems at the AV credenza as 
shown on the drawings. Switch shall be Gigabit Ethernet, managed and allow integration with 
the Owner’s IT network. Switch will be dedicated to audio systems, control and UC media 
content. 

4. Provide and integrate a recessed tabletop captive cable enclosure, with cabling, 120V and 
USB power outlets, mounting accessories and hardware, as per the drawings and Appendix 
‘A’.  

a. Coordinate exact location and configuration of box/enclosure with the Architect and 
furniture systems Vendor.   

b. Provide cutting/routing template to the furniture systems Vendor for cutting of the 
tabletop by said Vendor.   

c. Coordinate cable management and routing to the floor-feed/floor-box with the 
Architect, furniture-systems Vendor, EC and GC.  Provide all and any necessary cable 
management accessories to route and conceal cabling from the underside of table, 
down legs/pedestals to the floor-feed/floor-box below the table. 

5. Provide and install all hardware, cabling, connectors, faceplates, terminators, adapters, audio 
combiners, balanced-unbalanced audio converters, wall boxes, etc. required to ensure 
installation of a fully functional audiovisual system as depicted in the attached AV Systems 
drawings. 

1.4 EQUIPMENT LAYOUT 

A. The equipment in this area shall be as detailed on drawings. 

B. All equipment shall be installed with rack ears/mounts or custom rack-mounts/face-plates, using 
security screws.  There shall not be any shelf-mounted components in the audiovisual racks. 

1.5 OWNER FURNISHED EQUIPMENT 

A. All room furniture will be furnished by the Owner (Unless otherwise noted in this specification). 

B. All Windows PC computers will be furnished by the Owner, along with wired and wireless 
keyboard/mice/trackpads and monitors. All software and licensing for PC computers will be OFE.  
Coordinate I/O connectivity requirements with Owner IT staff and provide any required adaptors, 
baluns or interfaces. 

C. Unless noted otherwise in Appendix ‘A’, All IP Network switches will be furnished by the Owner.  



  27 4120   
 

CGCC - Building 1 
Nursing Simulation Lab 

27 4120 - 4  
Debrief Rooms 1.452, 1.457: 
Audiovisual Systems, Typical 

AV Bid Documents 

 

Coordinate switch allocation with owner, including dedicated switches for AV-network-only 
applications. 

1.6 RELATED WORK SPECIFIED ELSEWHERE 

A. The following systems and equipment are not provided under this contract. The Contractor is to 
coordinate with the base bid contractors as necessary to insure compatibility. 

B. Installation of all floor boxes and/or poke thru devices (excluding any plates and connectors to be 
provided by the contractor. 

C. Telephone and telecommunications jacks and special telecom outlets not related directly to AV, 
(LAN/WAN, Wireless access points (WAPs), PTSN/POTS, etc.). 

PART 2 -  PRODUCTS 

2.1 APPROVED MANUFACTURERS 

A. Included with Contract Documentation 

1. Provide in accordance with Appendix ‘A’ – 27 4120.  

B. Pre-Approved Alternate Manufacturers 

1. Provide in accordance with Section 27 4100. 

2.2 AUDIOVISUAL SYSTEMS HARDWARE & COMPONENTS 

A. Provide in accordance with Appendix ‘A’ – 27 4120, which includes the following: 

1. Equipment description, including parameters and options required. 
2. Manufacturer to be base-bid. 
3. Model number of equipment or series to be bid. 
4. Quantity of equipment, or reference to drawing quantities. 
5. Designation of any Owner-Furnished (OFE), Existing to Reuse (ETR), Not-in-Contract (NIC) 

or Future equipment. 
6. Custom Quotation numbers, where applicable, to be bid as a pre-approved dealer or 

representative of the manufacturer quoted. 

PART 3 -  EXECUTION 

3.1 PROVIDE IN ACCORDANCE WITH SECTION 27 4100 – AUDIOVISUAL SYSTEMS: PART 3 - 
EXECUTION. 

APPENDIX A – EQUIPMENT LISTS 

See the attached Appendix for the equipment lists for the audiovisual systems. These lists are provided for 
the bidding process. 
 
END OF SECTION 27 4120  
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Item #

Drawing 

Ref. Product Manuf. Model # Unit Qty Ext.

1 CP-02 Wall-mounted Control Panel & Processor - 

5" touch panel, with License to enable 

master processor function

Q-SYS TSC-50-G3 __________ 1 __________

2 IPSW-02 Ethernet Switch - Rack-mounted L3/4; 10 

Port; 8 ports PoE+ (240W), 2x1G and 

2xSFP+ Managed Switch

Netgear M4250-10G2XF-PoE+ 

(GSM4212PX)
__________ 1 __________

3 FPD-01 Wall Mounted 85" Flat Panel Display - 

UHD, 350 nit, with HDMI, RS-232/IP 

control

Samsung QB85R __________ 1 __________

4 FPD-01 Wall Mount for 85" Flat Panel Display - 

Low profile fixed, with adjustment.  

Compatable with PAC-5xx series in-wall 

enclosures

LegrandAV/Chief XSM1U __________ 1 __________

5 HDTX-01 HD-Base-T Transmitter - 1-Input with HD-

Base-T output, 4k-60Hz, 4:4:4 chroma 

space, with under-desk mount

Extron DTP2 T 211 __________ 1 __________

6 HDRX-01 HD-Base-T Receiver & Switcher - DTP & 

HDMI input, HDMI & stereo audio output, 

with RS-232 control pass-trhu & IP 

Network control.  Provide accessory to 

mount to lacing panel in VB-01

Extron IN1804 DI __________ 1 __________

7 WPA-01 Wireless Presentation Appliance - HDMI 

input/output, 4k30 support, multi-network 

support, Miracast, iOS, Android/Chrome, 

OS-X

Screenbeam 1100 Plus __________ 1 __________

8 CSB-01 Unified Conferenceing Soundbar with 

HDMI Feedthru, Ethernet, Dante PoE; 

Beamforming microphone array; Built-in 

DSP Bluetooth and WiFi interfaces; tiling 

and tracking camera

Sennheiser Teamconnect Bar M __________ 1 __________

9 AER-02 Wall mounted AV credenza with (2) 2RU 

rack mount rails; venting; cable chasis, 

finish selection by Architect through 

Submittals Process

Heckler Designs AV Credenza 4U __________ 1 __________

10 TB-01 Flush-mounted Captive-Cable Table Box - 

with: Undertable mount kit; Cable cover 

(L); Routing template; (1) 6' HDMI cable; 

AC Duplex module with (1) USB-C and (1) 

USB-A charging power

Extron Cable Cubby 1202 (w/70-

1184-02;70-1039-05; 60-

1891-01; 70-1080-02;  (1) 

26-663-06;  & CAT6 Patch 

cable, black)

__________ 1 __________

11 USB-C USB-C active cable to traverse distance 

from TB-01 to CSB-01, 25', USB-C 3.2 

gen2 5Gbps

Extron USBC Pro/25 (26-741-25) __________ 1 __________

12 WP-02 Custom Wall Panel for AV I/O - Per Detail 

Drawings

Pro-Co, RCI, 

Panelcrafters, 

etc…

Custom [Refer to Drawings] __________ 1 __________

13 Video Connector Adaptor Ring Set - (1) 

DisplayPort male to HDMI female, (1) Mini-

DisplayPort male to HDMI female, (1) Mini-

HDMI "C" male to HDMI female, and (1) 

Micro-HDMI "D" to HDMI female on 

securing clamp 'ring' cable

Liberty AV DL-AR2 __________ 1 __________

14 __________ LOT __________

15 __________ LOT __________

Miscellaneous hardware, switches, relays panels, connectors, cabling, lamps, terminal 

blocks, etc., necessary to insure a complete and operating system.

DISPLAY & VIDEO

AUDIO

MISCELLANEOUS HARDWARE

Set audiovisual systems functional drawings, shall be photo-reproduced laminated & stored 

in pocket, audiovisual equipment racks.

Appendix A

27 4120 - DEBRIEF ROOMS 1.452, 1.457: AUDIOVISUAL SYSTEMS, TYPICAL
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SECTION 27 4130 – PATIENT SIM & CONTROL ROOMS: AUDIOVISUAL SYSTEMS, TYPICAL (SIM-1/2, 
1.454a/b & SIM-3/4, 1.456a/b, Control Room 1.455) 

PART 1 -  GENERAL INFORMATION 

1.1 OPERATIONAL SUMMARY 

A. This section of the specification describes the functional details of the audiovisual systems to be 
furnished and installed in the clinical simulation spaces and control rooms, including: 

1. SIM-1 and SIM-2, Room 1.454a & b 
2. SIM-3 and SIM-4, Room 1.456a & b 
3. Control Room 1.455 

B. Each clinical space and its associated Control Room quadrant are to provide a space for use by the 
Nursing program at CGCC, with the two (2) southernmost control room stations reserved for future 
use through expansion.   

C. Activities hosted in this space will include, but not be limited to: 

1. Live medical simulation sessions using mannequins, with recording of audio/video/telemetry, 
as well as use with standardized patient actors. 

2. Clinical instruction without simulation. 
3. Set-up and rehearsal of simulations to be run with students. 
4. Viewing of active simulations by faculty, along with event tagging and direction to students 

and staff. 
5. Control of AV systems, as well as session capture software/LMS by associate faculty or staff. 
6. Viewing of simulations by attendant student peers. 

D. All systems shall be dedicated and permanently installed as described above and, in the following, 
‘functional’ descriptions. 

1.2 RELATED WORK 

A. Installation of all floor boxes and/or poke thru devices (excluding any plates and connectors to be 
provided by the contractor. 

B. Telephone and telecommunications jacks and special telecom outlets not related directly to AV, 
(LAN/WAN, Wireless access points (WAPs), PTSN/POTS, etc.). 

C. Provide in accordance with Section 27 4100 – Audiovisual Systems. 

D. Integrated systems shared with Section 27 4113 – Architecturally Integrated Audiovisual 
Equipment. 

1.3 SYSTEM INTERCONNECTION & FUNCTIONAL DESCRIPTION 

A. Functional intent  

1. Each space shall make use of the Simulation Capture System as provided by the SCV 
subcontractor.   This includes capture node(s) for ingest of streamed content from IP 
endpoints in the space.  These endpoints include: 

a. IP PTZ cameras. 

b. IP Mannequins, or OFE/Future IP H.264 encoders for use with 3rd party systems. 

c. IP Audio transcoders, to provide mixed audio to/from the capture server/cloud. 

d. An OFE PC computer and monitor at the headwall, running the SCV web-interface, to 
allow real-time display of simulated mannequin vitals information at the bedside, which 
are also being captured by the SCV Node as recorded content from the mannequin.  
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2. Within the Control Room at each two-seat workstation (2 day-one, 2 future), an OFE PC with 
single or dual-monitors, keyboard/mouse, USB PTZ joystick controller and user USB 
headsets will allow staff/faculty control of the sessions, including: 

a. Camera selection and assignment to the session, and camera positions 

b. Setup and control of the mannequin(s). 

c. Control of session recording. 

d. Monitoring of session progress, including 4-views of cameras, a running timeline with 
the ability to mark and meta-tag events, an event list of programmed/planned 
occurrences within the session. 

e. These activities will be accessed through the SCV’s cloud-based services using 
web/browser-based windows.   

3. Captured audio shall occur by processing and mixing audio sources in the session to be 
encoded as a single stream to a captured by the Node serving the space.  Captured audio 
shall include: 

a. Beam-steering/tracking ceiling microphones, programmed to avoid fixed sources of 
noise in the room and favor area where medical events are taking place, including 
hand-washing, medications dispensing, and equipment use.  

b. A wall-mounted OFE telephone desk-set with analog handset, which through an audio 
I/O “tap” will allow placement of simulated code-calls and interaction with the operator 
in the Control Room.  This desk-set may or may not be integrated to the Owner’s VoIP 
or PBX and may require additional coordination with the Owner’s IT group. 

c. A tabletop gooseneck microphone in the Control Room, with push-to-talk button base 
(PTT) will allow the operator to interact through the telephone handset or through 
ceiling speakers in the room(s), simulating page calls and responding to code calls 
from students.   

d. Audio from the OFE/SCV computers in room may play pre-recorded messages and 
content, as needed, including simulated patient responses through the ceiling speaker 
in the clinical room.   

e. Audio from the gooseneck microphone, or the OFE/SCV computers in room may play 
content, as needed, including simulated patient responses through the wall-mounted 
speaker in at the head of each patient bed location.   

4. Control Room audio monitoring will include under-desk headphone amplifiers to allow 
listening by an operator and faculty member.   

5. A tabletop touch panel control shall provide control of the audio routing, as well as active 
levels and muting.  Additionally, the touchpanel will control output audio to monitoring 
devices, routing to ceiling speaker(s) and telephone interface.  The touch-panel may also 
provide PTZ camera controls and recall settings, to be coordinated with the SCV and Owner.  

6. A small equipment rack on each side of the room shall house DSP, control processor, IP 
switches, transcoders, and at the election of the SCV and Owner – the small-form-factor 
computers hosting the Node and Control/Monitoring functions of the systems.  Shelves and 
drawers will provide storage for associated devices and equipment.  

B. Display Systems 

1. Provide and integrate a headwall monitor mount and hardware and integrate the monitor as 
per the drawings and Appendix ‘A’.  Integrate associated small-form-factor PC with the 
mounting solution.   

2. Provide and integrate a desktop dual-monitor mount using the grommet through-hole 
hardware.  Coordinate drilling of mount with FF&E Vendor and Architect.  Integrate OFE 
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monitors to mount for use with OFE PC and SCV Node PC.   

C. Video Systems 

1. Provide and integrate ceiling-mounted, semi-recessed IP PTZ video cameras as per the 
drawings and Appendix ‘A’.   Coordinate network provisioning of camera IP and MAC 
address information with the SCV and Owner’s IT group. 

D. Audio Systems 

1. Provide and integrate a rack-mounted audio DSP unit as per the drawings and Appendix ‘A’.  
Provide programming as necessary to allow systems to perform as described in 1.3.A.3 & 4 
above. Coordinate and provide for additional requirements as directed by the SCV.   

a. Provide integration of DSP through an network switch to support Dante audio 
networking. 

b. Integrate Dante network to microphone and speaker endpoints as per the drawings.  

c. Integrate Dante network to other Dante network endpoints and DSPs in facility to allow 
sharing of resources in extended simulation sessions and settings.  

2. Provide and integrate an Dante networked system of surface-mounted beam-
forming/tracking microphones and locally PoE powered recessed ceiling speaker in each 
clinical space as per the drawings.  

3. Provide and integrate a desktop gooseneck microphone and weighted push-to-talk (PTT) 
base, as per the drawings and Appendix ‘A’.   

4. Provide and integrate an audio IP transcoder interface to allow exchange and capture of 
audio through the SCV’s Node and cloud services.  Coordinate provisioning and 
programming of the transcoder with the SCV and Owner’s IT group. 

5. Provide and integrate a telephone recording/output interface at the OFE wall-phone handset 
in the clinical space.  Mount interface in a concealed location, either behind the wall-set, or in 
the ceiling space, with the handset cabling routed down and to/from the handset, providing 
enough slack to allow use of the handset as would be normal in such an environment – as 
coordinated with Owner. 

6. Provide and install desktop under-mount headphone amplifiers.  Coordinate installation in 
FF&E tables with Vendor and Architect.  Provide interconnection to AER-01. 

E. Capture Systems 

1. Provide integration of OFE PC computers and SCV capture Node into the rack, furniture, or 
headwall mounts as per the drawings and Owner direction.  Provide necessary 
interconnection cabling to integrate OFE monitors, AV systems, and desktop devices.   

2. Coordinate provisioning network services and connectivity to all IP endpoints with SCV and 
Owner’s IT Services group.  

3. Coordinate provisioning of IP and MAC address tables and protocol settings with SCV and to 
the Owner’s IT group. 

F. Control Hardware 

1. Provide and integrate a tabletop touch panel control to control audio and camera functions 
outside those provided by the Sim Capture software and web-interface.  Touchpanel shall be 
minimum of 10” diagonal capacitive screen size and provide single PoE IP connection to 
control processor unit.   

a. Provide license to allow touchpanel to function as a stand-alone control processor to 
control devices as per this specification and drawings, allowing shared control of 
endpoints with future control positions.   

b. Provide any accessories required to allow control of non-IP controlled devices from the 
touchpanel as control processor.  
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2. Provide and integrate a wall-mounted rotary encoder panel to control the audio level in the 
clinical space.  Rotary encoder shall provide muting function with visual indication of status.  

G. User Interface 

1. Provide programming of control interfaces as directed by Owner’s Representative and 
Consultant. Programming shall provide simple user controls for the following: 

a. Selection of active source to mix to Transcoder. 

b. Volume and muting of each source in the systems. 

c. Volume to local (future or OFE) desktop monitors and master volume to headphone 
amplifiers.  

d. Selection of and levels to/from the TI-01 unit(s). 

e. Selection of active destination for PTT microphone MIC-02: 

1) TI-01 device(s) in each space. 

2) Ceiling Speaker(s) in each space 

f. Systems power on/standby 

g. Computer audio I/O levels and assignments, if being used for program audio or with 
USB headsets, as supported by the SCS. 

2. Provide the ability for the Owner to direct programming of a page, outside the Simulation 
Capture platform, for the assignment and recall of PTZ camera presets, using a graphical 
plan layout of camera positions, with the ability to select a camera, control the PTZ 
positioning, and then save that positioning to one of four (4) saved positions for recall.  
Provide the ability for the user to name each saved recall button with a user determined 
name using a pop-up QWERTY keyboard.   

3. Provide and program software management/monitoring interface for Owner’s technical staff, 
which will allow advanced system control and monitoring functions using a PC connected to 
the control system LAN.  

4. Provide control panel operations that are consistent from page to page. 
5. Provide feedback that indicates the current equipment and/or system status where possible. 

H. Software 

1. Provide control capability for every function available on every piece of equipment being 
controlled by the system.  Define and provide “macro” commands for the most used 
functions. 

2. Provide password protection for any operations that can adversely affect certain room set-up 
functions. Provide for the ability for remote monitoring of system functions and adjustments 
via-TCP/IP. Capability for configuration will require password protection for use of facility 
management. Provide for the delivery of email fault alerts to facility management. 

I. The Contractor shall provide all interconnection cable, connectors, terminal strips, wireways, 
flexible conduit, etc., to facilitate the audiovisual systems as detailed within these specifications and 
drawings. 

J. Conduit and power systems are detailed in the Electrical Engineer’s drawings. 

K. Miscellaneous 

1. Provide and integrate equipment cabinets and racks as noted in the Appendix ‘A’ document 
and drawings. Provide and integrate all required thermal management accessories, doors, 
side-panels, top panels, bases, casters, blank and vent panels, lacing-bars, horizontal and 
vertical wire management, and power distribution as required per the specifications and 
drawings, as well as best practices defined by AVIXA, TIA/EIA, and BiCSi.  
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2. Provide and integrate power conditioning and distribution as required. 
3. Integrate a PoE+ network switch to support audio and UC systems at the AV credenza as 

shown on the drawings. Switch shall be Gigabit Ethernet, managed and allow integration with 
the Owner’s IT network. Switch will be dedicated to Dante audio systems and control 
functions. 

4. Provide and install all hardware, cabling, connectors, faceplates, terminators, adapters, audio 
combiners, balanced-unbalanced audio converters, wall boxes, etc. required to ensure 
installation of a fully functional audiovisual system as depicted in the attached AV Systems 
drawings. 

1.4 EQUIPMENT LAYOUT 

A. The equipment in this area shall be as detailed on drawings. 

B. All equipment shall be installed with rack ears/mounts or custom rack-mounts/face-plates, using 
security screws.  There shall not be any shelf-mounted components in the audiovisual racks. 

1.5 OWNER FURNISHED EQUIPMENT 

A. All room furniture will be furnished by the Owner (Unless otherwise noted in this specification). 

B. All Windows PC computers will be furnished by the Owner, along with wired and wireless 
keyboard/mice/trackpads and monitors. All software and licensing for PC computers will be OFE.  
Coordinate I/O connectivity requirements with Owner IT staff and provide any required adaptors, 
baluns or interfaces. 

C. Unless noted otherwise in Appendix ‘A’, All IP Network switches will be furnished by the Owner.  
Coordinate switch allocation with owner, including dedicated switches for AV-network-only 
applications. 

1.6 RELATED WORK SPECIFIED ELSEWHERE 

A. The following systems and equipment are not provided under this contract. The Contractor is to 
coordinate with the base bid contractors as necessary to insure compatibility. 

B. Installation of all floor boxes and/or poke thru devices (excluding any plates and connectors to be 
provided by the contractor. 

C. Telephone and telecommunications jacks and special telecom outlets not related directly to AV, 
(LAN/WAN, Wireless access points (WAPs), PTSN/POTS, etc.). 

PART 2 -  PRODUCTS 

2.1 APPROVED MANUFACTURERS 

A. Included with Contract Documentation 

1. Provide in accordance with Appendix ‘A’ – 27 4130.  

B. Pre-Approved Alternate Manufacturers 

1. Provide in accordance with Section 27 4100. 

2.2 AUDIOVISUAL SYSTEMS HARDWARE & COMPONENTS 

A. Provide in accordance with Appendix ‘A’ – 27 4130, which includes the following: 

1. Equipment description, including parameters and options required. 
2. Manufacturer to be base-bid. 
3. Model number of equipment or series to be bid. 
4. Quantity of equipment, or reference to drawing quantities. 
5. Designation of any Owner-Furnished (OFE), Existing to Reuse (ETR), Not-in-Contract (NIC) 

or Future equipment. 
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6. Custom Quotation numbers, where applicable, to be bid as a pre-approved dealer or 
representative of the manufacturer quoted. 

PART 3 -  EXECUTION 

3.1 PROVIDE IN ACCORDANCE WITH SECTION 27 4100 – AUDIOVISUAL SYSTEMS: PART 3 - 
EXECUTION. 

 

 

APPENDIX A – EQUIPMENT LISTS 

See the attached Appendix for the equipment lists for the audiovisual systems. These lists are provided for 
the bidding process. 
 
END OF SECTION 27 4130  
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Item # Drawing Ref. Product Manuf. Model # Unit Qty Ext.

1 CP-01 Tabletop Touch Panel Control - 10" 

diagonal capacitive screen; Ethernet PoE

QSYS TSC 101 G3 __________ 2 __________

2 VC-01 Rotary Encoder - 1-gang volume with 

illuminated 'mute' button, preset displays

QSYS Axon C1 __________ 2 __________

3 CPC-01 Control/Debrief/Monitor PC for Simulation - 

Per B-Line Specifications: Intel i7-10th gen, 

16 GB RAM; 1GB NIC; Windows 10 Pro, 

with Keyboard & Mouse

By Owner - Per 

CGCC IT 

Standards

By Owner - Per CGCC IT 

Standards
OFE 4 OFE

4 CPC-01 Wireless Keyboard & Mouse - USB 

wireless 2.4 GHz

By Owner - Per 

CGCC IT 

Standards

By Owner - Per CGCC IT 

Standards
OFE 4 OFE

5 JCTR-01 USB PTZ Camera Controller - Fine control 

joystick controller with programmable 

buttons to select & control AXIS cameras

AXIS TU9002 Joystick __________ 2 __________

6 CPN-01 Simulation Capture Node Endpoints and 

Cloud Service - Laerdal Sim Capture Cloud 

Services and Professional Services, with 

Enterprise Cloud modules and 

implementation - Include as Subcontract 

to the AV Scope 

Laerdal Sim Capture Enterprise 

Cloud, Nodes & Audio 

Module. Refer to Custom 

Quotation: Q-840760

__________ 1 __________

7 IPSW-01 Ethernet Switch - Rack-mounted L3/4; 10 

Port; 8 ports PoE+ (240W), 2x1G and 

2xSFP+ Managed Switch

Netgear M4250-10G2XF-PoE+ 

(GSM4212PX)
__________ 2 __________

8 CAM-01 Ceiling Mounted PTZ IP Network Camera - 

1080p; 10x Zoom; 360-deg pan; H.264 

MPEG4/AVC; PoE 

AXIS M5526-E __________ 12 __________

9 MON-01 Flat Panel Monitor - for use as Mannequin 

Vitals Monitor; 32" diagonal, UHD, 350 nit, 

HDMI & D-Port

LG Electronics 32UN650 __________ 4 __________

10 MON-01 Monitor Wall Mount - Articulating arm with 

tilt, for use with Headwall System

Chief (LegrandAV) Kontour K2W (k2W110B) __________ 4 __________

11 MON-02 Flat Panel Monitor - for Control Room; 27" 

diagonal, UHD, 300 nit, HDMI & D-Port

LG Electronics 27UL550 __________ 4 __________

12 MON-02 Desktop multi-monitor Stand - Grommet 

Hole-thru type; articulating & height 

adjusting

Chief (LegrandAV) KXC220B __________ 2 __________
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13 AMP-01 2 Channel Amplifier; 2 x 15W / ch. @ 8 

ohm; quarter rack unit

Extron MPA 152 PLUS __________ 2 __________

14 DSP-01 Audio DSP Unit: 12x8 I/O with: Dante 

64x64 I/O, USB Port, with AEC co-

processor module w/16 channels; Provide 

analog 4-channel audio expansion card

Q-SYS Core 110f __________ 2 __________

15 MIC-01 Microphone - Ceiling surface 

beamforming/beamtracking type, with PoE 

AVoIP input

Sennheiser TCCM __________ 4 __________

16 MIC-02 Tabletop gooseneck microphone with 

selectable PTT/PTM button.  Cardioid 

condenser electret element, 15" gooseneck 

Shure MX400DP with MX415/C __________ 2 __________

17 AXCR-01 IP Audio Transcoder - analog 2-in/2-out, 

with GPIO. Full-duplex, AAC-LC encoding  

IP connection PoE

AXIS D3110 Connectivity Hub __________ 2 __________

18 TI-01 Telephone Recording Coupler - in-line with 

handset; balanced line output

JK Audio THAT-2 __________ 2 __________

19 HAMP-01 Headphone Amplifier - under-desk mount; 

with loop-thru; 1/4" & 3.5mm jacks & 

volume control

Whirlwind HAUC __________ 6 __________

20 S-01 Recessed Ceiling Speaker - 6.5" two-way 

type, with tile bridge, integrated Dante POE 

input

Q-SYS NL-C4 __________ 4 __________

21 S-02 Headwall loudspeaker for medsim Extron SM3 __________ 4 __________

22 WP-01 Custom Wall Panel for AV I/O - Per Detail 

Drawings

Pro-Co, RCI, 

Panelcrafters, 

etc…

Custom [Refer to Drawings] __________ 4 __________

23 AER-01 Equipment Rack: 26"D x 14RU: Provide 

vented top, rear door, side panels; caster 

base, PDUs, lacing strips, rackshelves, 

blank and vent plates; vertical & horizontal 

wire mgmt; rear rack-rails

Middle Atlantic  PTRK-1426MDK; PDT-

615C-NS; U2V (3); EB1 & 

2 (as per dwgs) plus 

required cable mgmt, blank 

& vent panels; 

__________ 2 __________

24 AER-01 3 RU Storage Drawer - Heavy duty type 

with textured rubber insert

Middle Atlantic TD3 __________ 2 __________

25 __________ LOT __________

26 __________ LOT __________

AUDIO

MISCELLANEOUS HARDWARE

Miscellaneous hardware, switches, relays panels, connectors, cabling, lamps, terminal 

blocks, etc., necessary to insure a complete and operating system.

Set audiovisual systems functional drawings, shall be photo-reproduced laminated & stored 

in pocket, audiovisual equipment racks.
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