 December 2002

Electrical Design Manual

For

· New Hospitals

· Replacement Hospitals

· Ambulatory Care

· Clinical Additions

· Energy Centers

· Outpatient Clinics
Department of Veterans Affairs

Office of Facilities Management

Facilities Quality Service (181A)

810 Vermont Avenue, N.W.

Washington, D.C. 20420
Click here to

Open Document

[image: image1.wmf]i.exe

              Department of

              Veterans Affairs

http://www.va.gov/facmgt/standard/manuals_elec.asp

PG-18-10
Blank page left intentionally

[image: image2.wmf]i.exe

[image: image3.png]



Table of Contents

CHAPTER 1:
GENERAL REQUIREMENTS
1.1
PURPOSE

1.2
RESPONSIBILITY

1.3
COORDINATION

1.4
VA DESIGN CRITERIA

1.5
APPLICABLE CODES AND STANDARDS

1.6
SCOPE

1.7
SITE VISIT

1.8
LIGHTNING PROTECTION SYSTEM

1.9
DESIGN REQUIREMENTS

1.10
CRITERIA UNIQUE TO VA

1.11
CALCULATIONS

1.12
SEISMIC BRACING FOR ELECTRICAL WORK

1.13
TRANSPORT SYSTEM (ELECTRICAL)

1.14
FIRE ALARM SYSTEMS

1.15
ALTERATIONS TO EXISTING BUILDINGS

CHAPTER 2: RACEWAYS, WIRING AND EQUIPMENT



2.1
GENERAL

2.2
CONCEALED AND EXPOSED

2.3
UNDERGROUND DUCTS AND CONDUITS

2.4
UNDERFLOOR DUCT SYSTEMS

2.5
POKE-THRUS/POWER POLES

2.6
PATIENT MONITORING SYSTEM

2.7
CONDUCTORS

2.8
GROUNDING

2.9
MOTOR DISCONNECT SWITCHES

CHAPTER 3:
RECEPTACLE AND POWER REQUIREMENTS
3.1
GENERAL

3.2
EMERGENCY CIRCUITS
3.3
RECEPTACLE CIRCUITS

3.4
APPLICATIONS

3.5
SOUND RETARDING PROVISIONS FOR RESISTING SOUND TRANSMISSION

CHAPTER 4:
ESSENTIAL ELECTRICAL POWER SYSTEMS 

4.1
SCOPE

4.2
BMEP STANDARDS

4.3
CODES AND STANDARDS

4.4
EXISTING FACILITIES

4.5
DEFINITIONS

4.6
ESSENTIAL ELECTRICAL SYSTEMS FOR HOSPITALS

4.7
ESSENTIAL ELECTRICAL SYSTEMS FOR NURSING HOMES AND LIMITED CARE FACILITIES

4.8
ESSENTIAL ELECTRICAL SYSTEM FOR OTHER HEALTH CARE FACILITIES

4.9
ESSENTIAL ELECTRICAL SYSTEMS FOR OTHER FACILITIES

CHAPTER 5: 
ELECTRICAL POWER DISTRIBUTION 
5.1
ELECTRICAL SUB-METERING

5.2
PRIMARY AND SECONDARY ELECTRICAL TRANSFORMATION AND DISTRIBUTION

5.3
ELECTRICAL FACILITIES FOR OPERATING ROOM LOCATIONS

CHAPTER 6: 
LIGHTING
6.1
GENERAL

6.2
STANDARDS

6.3
LIGHTING CALCULATIONS

6.4
DETAILS

6.5
DESIGN APPROACH

6.6
LIGHT SOURCES

6.7
BALLASTS

6.8
FIXTURES

6.9
LIGHTING LAYOUTS

6.10
CONTROL

6.11
BEDROOM LIGHTING REQUIREMENTS

6.12
CORRIDOR LIGHTING IN NURSING HOMES AND GERIATRIC AREAS (NOT DOMICILIARY)

6.13
DENTAL SUITE LIGHTING

6.14
EYE EXAMINATION ROOMS

6.15
HEMODIALYSIS EXAM

6.16
INTERSTITIAL SPACES

6.17
KITCHEN HOOD

6.18
POOL LIGHTING

6.19
ANIMAL WARD

6.20
SURGERY WARD
6.21
WET AND DAMP LOCATIONS

6.22
PARKING GARAGES

6.23
EXTERIOR LIGHT SOURCES

6.24
EXTERIOR FIXTURES

6.25
OBSTRUCTION LIGHTING

6.26
EXTERIOR FIXTURE CONTROL

6.27
PARKING LOT ILLUMINATION

CHAPTER 7: 
SPECIAL TELECOMMUNICATION SYSTEMS



7.1
SCOPE

7.2
GENERAL REQUIREMENTS

7.3
WIRES AND CABLES

7.4
CONDUITS AND INTERCONNECTION BOXES

7.5
OPEN WIREWAYS AND CABLE TRAYS

7.6
WIREWAYS OR CABLE TRAYS (ENCLOSED WITH HINGED COVERS)

7.7
TELECOMMUNICATIONS DUCTS AND/OR CELLULAR FLOORS

7.8
TELECOMMUNICATIONS OUTLETS

7.9
TERMINAL CABINETS

7.10
GENERAL INSTALLATION REQUIREMENTS

7.11
DRAWINGS AND DETAILS

7.12
HEAD END EQUIPMENT ROOM

7.13
TELECOMMUNICATIONS CLOSETS

7.14
INTERSTITIAL INTERFACING SPACE, POWER AND LIGHTING

7.15
REMOTE OR SECONDARY TELECOMMUNICATIONS CLOSETS

7.16
POLICE AND ENGINEERING CONTROL ROOMS

7.17
TYPICAL LAYOUTS

7.18
SPECIAL REQUIREMENTS

CHAPTER 8: 
TELEPHONE/DATA SYSTEMS



8.1
SCOPE

8.2
WIRES AND CABLES

8.3
CONDUITS AND INTERCONNECTION BOXES

8.4
OPEN WIREWAYS AND CABLE TRAYS

8.5
WIREWAYS OR CABLE TRAYS (ENCLOSED WITH HINGED COVERS)

8.6
TELECOMMUNICATIONS DUCTS AND/OR CELLULAR FLOORS

8.7
TELECOMMUNICATIONS OUTLETS

8.8
TERMINAL CABINETS

8.9
GENERAL INSTALLATION REQUREMENTS

8.10
DRAWINGS AND DETAILS

8.11
TELEPHONE EQUIPMENT ROOM

8.12
PHYSICAL SECURITY

8.13
BASEMENT INSTALLATIONS

8.14
TELEPHONE CONSOLE ROOM

8.15
TELECOMMUNICATIONS CLOSETS

8.16
INTERSTITIAL INTERFACING SPACE, POWER AND LIGHTING- WHERE TELECOMMUNICATIONS


BACKBOARDS ARE INSTALLED

8.17 REMOTE OR SECONDARY TELECOMMUNICATIONS CLOSETS- PROVIDE THESE SPACES AS REQUIRED      

BY EACH SYSTEM DESIGN

8.18 TYPICAL LAYOUTS

8.19 COMPUTER SYSTEMS AND CENTRAL COMPUTER ROOM

CHAPTER 9: 
SPECIAL MEDICAL AND ALARM SYSTEMS



9.1
GENERAL

9.2
ISOLATED POWER UNITS (IPU’S)

9.3
SURGERY SUITE CENTRAL GROUND DETECTION ALARM

9.4
PATIENT WALL SYSTEMS

9.5
PREFABRICATED BEDSIDE PATIENT UNIT (PBPU)

9.6
INSTALLATION OF PBPU’S

9.7
APPLICATION OF PBPU’S

9.8
RADIOLOGY AND SPECIAL PROCEDURE ROOMS

9.9
MEDICAL GAS, VACUUM AND AIR SYSTEMS

9.10
SPECIAL ALARMS

9.11
SURGERY ROOM LASERS

9.12
SURGERY ROOM PORTABLE X-RAY OUTLETS

APPENDIX
INDEX
Blue indicates links. Chapters or various sections in chapters will open upon clicking of these links.

Blank page left intentionally

[image: image4.wmf]i.exe

CHAPTER 1:
GENERAL REQUIREMENTS

1.1 PURPOSE
1.2
RESPONSIBILITY
1.3
COORDINATION
1.4
VA DESIGN CRITERIA
1.5
APPLICABLE CODES AND STANDARDS
1.5.1
GENERAL
1.5.2
LOCAL CODES
1.5.3
LOCAL UTILITY
1.6
SCOPE
1.7
SITE VISIT
1.8
LIGHTNING PROTECTION SYSTEM
1.9
DESIGN REQUIREMENTS
1.10
CRITERIA UNIQUE TO VA
1.10.1
DRAWINGS
1.10.2
SEQUENCE OF ELECTRICAL DRAWINGS
1.10.3
ABBREVIATIONS AND SYMBOLS
1.10.4
PROPRIETARY ITEMS
1.11
CALCULATIONS
1.12
SEISMIC BRACING FOR ELECTRICAL WORK
1.12.1
REFERENCES
1.12.2
DRAWINGS
1.12.3
EQUIPMENT BRACING
1.13
TRANSPORT SYSTEM (ELECTRICAL)
1.14
FIRE ALARM SYSTEMS
1.15
ALTERATIONS TO EXISTING BUILDINGS
1.15.1
APPLICATION
1.15.2
DRAWINGS
1.15.3
MODIFICATION VERSUS REPLACEMENT
1.15.4
AGE AND PHYSICAL CONDITION
1.15.5
PARTS AVAILABILITY
1.15.6
CONDUIT AND BOXES
1.15.7
CONDUCTORS
1.15.8
WIRING DEVICES
1.15.9
LIGHTING FIXTURES
1.15.10
 PANELBOARDS
1.15.11
 GOVERNMENT RETAINED EQUIPMENT
1.15.12
 CONCEALED OR EXPOSED
1.15.13
 CONTINUITY OF SERVICE
1.15.14
 COMPATIBILITY


Blank page left intentionally

1. general requirements

1.1 PURPOSE 

This manual is presented as a guide for electrical engineers and designers (hereafter referred as Engineer) for the design and renovation of Department of Veterans Affairs (VA) facilities. In order to provide the latitude needed for new design and concepts, deviations may be made from the technical requirements provided a safe, adequate and hospital-quality-level design will result. Such changes must be approved by the VA. Deviations are not permitted from those requirements included in public laws, federal regulations, executive orders and other similar regulations. 
1.2 RESPONSIBILITY
The Engineer is responsible for the project design in accordance with the contract, good engineering practices and guidance criteria provided by the VA. The Engineer shall provide all professional services for planning and designing the necessary electrical work for the project.
1.3 COORDINATION 

(a) The Engineer shall coordinate design work with the architectural, structural, civil, site, sanitary, and mechanical designs.

(b) Utility Coordination:

(1) The Engineer shall forward copies of all correspondence and minutes of meetings with the utility company's representatives to the Project Manager for negotiations for new services or making changes to the existing services.

(2) For projects requiring new electrical service, the Engineer shall coordinate requirements with the local utility. The Contractor’s scope of work, as it relates to the service, shall be detailed in the Construction Documents. 

(3) For renovations of and/or additions to existing buildings, the Engineer shall investigate the existing electrical service/distribution system and determine if sufficient capacity is available to accommodate the new loads. The Engineer shall inform the electric utility company of the new service requirements and additional loads.

(4) The Engineer shall design the electrical systems to comply with the criteria outlined herein, the VA Design and Construction Procedures, VA Handbooks and VA Master Specifications. Design shall comply with the provisions of the current editions of the National Fire Codes, published by the National Fire Protection Association (NFPA), unless VA criteria indicate otherwise.

1.4 VA DESIGN CRITERIA
Applicable VA criteria affecting electrical design and construction are as follows:
(a) Program Guide PG‑18‑1, "Master Construction Specifications":  VA Master Electrical Specifications (16000 series) - use is mandatory.

(b) Program Guide PG-18-3, "Design and Construction Procedures": VA Standards for Drawing Preparation, Construction Codes and Standards, and Design Philosophies/Requirements:

(1) Topic 1 – "Codes and Standards"
(2) Topic 2 – "Drawings"
(3) Topic 7 – "Piping, Ducts, and Electrical Conduits"
(4) Topic 8 – Formally "Electrical, Signal, Telephone Closets, and Computer Rooms"
(5) Topic 9 – "Energy Center"
(6) Topic 10 – "Computer Systems"
(7) Topic 14 – "Security"
(c) Program Guide PG‑18‑4, "VA Standard Details": Details containing VA standard abbreviations, symbols and construction details. Use of applicable portions of the standard details is mandatory for all projects.

(d) Program Guide 7610, "Equipment Guide List": Grouped by hospital department, required equipment is listed on a room-by-room basis. Certain equipment is furnished or installed by the VA. References such as VV, VC, and CC, which are defined in the Handbook, shall be noted and appropriately followed in the design. References are also made to locations of additional information.

(e) Program Guide PG‑18‑6, "Equipment Reference Manual": Detailed description of equipment using standard VA equipment numbers. Descriptions give voltage, power requirements etc.

(f) For seismic requirements for VA Hospital Facilities, refer to H-18-8 – "Seismic Design Requirements" and specification Section 13081 – "Seismic Restraint Requirements for Non-Structural Components."
(g) Program Guide PG-18-12, "VA Design Guides": Design and layout information for specific functional areas. (Several are available with others being developed.)

(h) Program Guide PG-18-15, Minimum Requirements for A/E Submission of Schematic, Design Development and Construction Documents including Cost Estimates (Volumes A, B and C):
(1) Volume A – Not used

(2) Volume B – Major New Facilities; Major Additions; and Major Renovations

(3) Volume C – Minor and NRM Projects

(i) VA Handbook 0730 – Security and Law Enforcement

(j) VA Directive 6000 – VA Information Resources Management (IRM) Framework

(k) VHA Directive 2000-035 – Telephone Care and Service

(l) VHA Handbook 1931.1 – IRM Service

(m) VHA Manual M-11 – IRM Management

1.5 APPLICABLE CODES AND STANDARDS

1.5.1
 GENERAL: Use the latest edition of Codes, Regulations and Standards as a basis of design. Unless otherwise indicated by VA criteria, use the Codes and Standards of the following organizations:
(a) American National Standards Institute (ANSI)

(b) American Society for Testing Materials (ASTM)

(c) Building Industry Consulting Service International (BICSI)

(d) Federal Communications Commission (FCC), all Regulations, Procedures and Standards for Two-Way Radio Equipment, Systems and Operation

(e) Federal Information Processing Standards (FIPS) - Publication 174, Federal Building Telecommunications Wiring Standard, Publication 175, Federal Building Standard for Telecommunications Pathways and Spaces, Publication 176, Residential and Light Commercial Telecommunications Wiring Standards

(f) Illuminating Engineering Society of North America (IESNA)

(g) Institute of Electrical and Electronic Engineers (IEEE)

(h) International Organization for Standardization (ISO), Standards for Protocols and Interfaces that include Open System Interconnections (OSI)

(i) Joint Commission on Accreditation of Healthcare Organizations (JACHO), Manual of Hospital Accreditation Environment of Care Guidelines and Standards

(j) National Fire Protection Association (NFPA): Engineer shall pay particular attention to the following publications:

(1) NFPA 20 – Standard for the Installation of Stationary Pumps for Fire Protection

(2) NFPA 70 – National Electrical Code

(3) NFPA 70 E – Standard for Electrical Safety Requirements for Employee Workplaces
(4) NFPA 72 – National Fire Alarm Code

(5) NFPA 75 – Standard for the Protection of Electronic Computer/Data Processing Equipment

(6) NFPA 77 – Recommended Practice on Static Electricity

(7) NFPA 99 – Standard for Health Care Facilities

(8) NFPA 101 – Life Safety Code 
(9) NFPA 110 – Standard for Emergency and Standby Power Systems

(10) NFPA 780 – Standard for the Installation of Lightning Protection Systems

(k) National Cable TV Association (NCTA), Recommended Practices for Measurements on Cable TV Systems 

(l) National Electrical Manufacturers Association (NEMA)

(m) Society of Cable Telecommunications Engineers (SCTE), Installer Certification Manual for Television (TV) Coaxial Cable Installations

(n) Telecommunications Industry Association and Electronic Alliance Standards Association (EIA/TIA) 568 and/or 569A, Communications Cabling Circuits and Equipment

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

(p) United States Department of Commerce, National Telecommunications and Information Administration (NTIA), Manual of Regulations and Procedures for Federal Radio Frequency Management for all Two-Way Radio and Radio Paging Systems, all Narrow-Band and Frequency Use Standards

1.5.2 LOCAL CODES
The Engineer shall bring provisions of local building codes that are significantly different from the codes and standards listed above to the attention of the VA and shall provide specific recommendations concerning these local codes.
1.5.3 LOCAL UTILITY
The Engineer shall follow the rules and regulations of the local electric company, where applicable. The Engineer shall investigate potential rebates, etc., offered by the local electric company for the use of energy saving devices. See "Instructions to Architect‑Engineer Concerning Development of Utilities and other Site Facility Resources..." in the A/E package.
1.6 SCOPE
Provide all the necessary electrical facilities for the project. The work shall include, but is not limited to:

(a) Emergency/Essential Electrical Systems

(b) Fire Alarm System

(c) Lighting Systems

(d) Lightning Protection System

(e) New Power Source Connections

(f) Nurse Call

(g) Other Signal Systems, as required

(h) Primary and Secondary Power Distribution

(i) Receptacles and Power Connections for All Equipment

(j) Telephone/Data System

(k) TV Security/Motion Detection

1.7 SITE VISIT
The Engineer shall visit the site to obtain information on all existing conditions that will affect the design. The Engineer is responsible for verifying the accuracy of "as‑built" drawings during the site visit. 
1.8 LIGHTNING PROTECTION SYSTEM

The Engineer shall investigate the Lightning Protection system requirements for the new building. Lightning Protection shall comply with NFPA 780 – "The Standard for the Installation of Lightning Protection Systems" and NFPA 70 – "The National Electrical Code"  Determine the Risk Index (R) in accordance with the Risk Assessment Guide, Appendix H (NFPA 780). For all structures with R-values above 7.0 (severe), provide a Lightning Protection System.
1.9 DESIGN REQUIREMENTS

(a) Electrical and telecommunications closets shall be stacked vertically. 

(b) Motors rated 373 W (1/2 HP) and higher shall be 3-phase. Design and specifications shall be based upon 200 V (volt) motors for 208 V (volt) systems and 460 V (volt) motors for 480 V (volt) systems.

(c) Provide detailed schedules for switchgear, switchboards, panelboards and motor control centers on the drawings. At a minimum, the schedules shall indicate equipment ratings, enclosure type, load descriptions, load ratings, interrupting ratings, breaker/starter sizes, and connected and demand loads by phase. Also, show front elevation views of switchgear, switchboards and motor control centers.

(d) Locate equipment to facilitate removal in the event of equipment failure.

(e) Provide an equipment grounding conductor with each circuit, except those circuits supplying ceiling-mounted lighting fixtures. The ceiling-mounted lights shall be grounded to the conduit system.

(f) Provide 1/4-inch scale details of special equipment spaces, such as Laboratories, Radiology, Dietetic Areas, Surgical Rooms, and Electrical Rooms. 

(g) At a minimum, the Construction Documents shall contain diagrams of the following systems:

(1) Essential Electrical System Distribution (Riser Diagram)

(2) Fire Alarm System (Riser Diagram)

(3) Ground Sensing System for Secondary Breakers (480 volt Systems only)

(4) Primary Service and System Distribution (One-line Diagram)

(5) Secondary System Distribution (Riser Diagram)

(6) Telephone, Nurse Call, MATV and Other Signal Systems (Riser Diagrams)

(h) Indicate the following information on Power Riser Diagrams or in applicable schedules:

(1) Feeder Sizes (Cable and Raceway Sizes)

(2) Ground Sensing System for Secondary Breakers (if applicable)

(3) Interrupting Rating of Circuit Breakers

(4) Long-time, Short-time, Instantaneous and Ground-trip Values (Ranges) of Circuit Breakers with Adjustable Trip Units

(5) Motor Sizes and Other Major Loads

(6) Transformer Sizes and Voltage Characteristics

(i) Show the Architectural Smoke Partitions on the Signal Plans.  Identify each Fire Alarm Zone along with the Fire Alarm Code for each Zone

(j) Specifications:

(1) VA Master Construction Specifications have been developed for most electrical work. The appropriate sections shall be edited to suit the project. Prior to typing/editing specifications, the Engineer shall redline the master specifications for VA review. Upon receipt of VA comments to redlined specifications, the Engineer shall type specifications for inclusion in Construction Documents.

(2) The Engineer shall carefully coordinate specifications with the drawings so that all work required by the drawings is included in the specifications. Specifications that do not apply to the project shall be deleted. 

(3) The Engineer shall develop specifications for any system or equipment not addressed by the VA Master Construction specification. The system or equipment specified must be available from at least three major manufacturers.

(K) Drawings:

Drawings shall be 100 percent complete, ready for printing as bid documents for the Construction Document submission.

1.10 CRITERIA UNIQUE TO VA

1.10.1 DRAWINGS

(a) Electrical Design shall be indicated on "E‑Series" drawings.

(b) Refer to VA Design and Construction Procedures (PG-18-3), Topic 2 – "DRAWINGS", for general drawing requirements.
(c) Consolidate notes and place them on the right‑hand side of the sheet.

(d) Show scale, compass point, orientation, key plan, title, column grids and numbers, room numbers and titles corresponding to the Architectural drawings.

(e) Provide large-scale minimum 1:50(1/4"=1'-0") partial plans for areas such as Transformer Vaults, Generator Rooms, Switchgear Rooms, Electrical Rooms/Closets, Telecommunications Closets and Mechanical Equipment Rooms.

(f) Show the number of wires in each branch circuit conduit on the plans. Include the number of wires in all interconnecting conduits for all wiring devices, fixtures and equipment. Use tick marks as per the electrical symbols shown in Program Guide PG‑18‑4, Standard Details (Volume 4). This is a mandatory requirement.  

1.10.2 SEQUENCE OF ELECTRICAL DRAWINGS

(a) Symbols and Abbreviations

(b) Electrical Site Plan(s)

(c) Lighting Drawings

(d) Power Drawings

(e) Signal or Other Drawings (if applicable)

(f) One‑line Diagrams and Risers

(g) Details

(h) Schedules

1.10.2.1 Provide separate floor plans for Lighting, Power and Signal Systems. The Signal Systems may be combined with Power Systems on projects with a minimum number of signal devices.
1.10.3 ABBREVIATIONS AND SYMBOLS
Use only the abbreviations and symbols shown on VA Standard Details, PG-18-4:
(a) Abbreviations (Detail No. 16000-1)
(b) Symbols-Site Work (Detail No. 16000-2)
(c) Symbols-Single Line (Detail No. 16000-3)
(d) Symbols-Rewiring and Demolition (Detail No. 16000-4)
(e) Symbols-Receptacles (Detail No. 16000-5) 

(f) Symbols-General (Detail No. 16000-6)
(g) Symbols-General (Detail No. 16000-7)
(h) Symbols-General (Detail No. 16000-8)
(i) Symbols-Fire Alarm (Detail No. 16000-9)
(j) Symbols-Telephone System (Detail No. 16000-10)
(k) Symbols-Television System (Detail No. 16000-11)
(l) Symbols-Radio System (Detail No. 16000-12)
(m) Symbols-Nurse Call System (Detail No. 16000-13)
(n) Symbols-Miscellaneous Alarm Systems (Detail No. 16000-14)
(o) Symbols-Miscellaneous Communication Systems (Detail No. 16000-15)
(p) Symbols-Code One System (Detail No. 16000-16)
(q) General Notes (Detail No. 16000-17)
(r) Notes: Demolition System (Detail No. 16000-18)
1.10.4 PROPRIETARY ITEMS
Do not use trade names or other indications that identify a product of an individual manufacturer on any project, unless specifically approved and as follows:
(a) Where necessary to identify existing equipment

(b) Where an existing system is to be extended and competitive manufacturers cannot meet performance or dimensional requirements

(c) Where required by a public utility or municipal system as a condition of its services, specifications shall state this condition

1.11 CALCULATIONS

The Engineer shall submit the following calculations to the VA: short circuit calculations, protective device study, load calculations, generator-set sizing calculations, voltage drop calculations, lighting calculations and seismic bracing calculations. The VA reserves the right to request additional calculations to suit the project.
(a) Short Circuit Calculations: Prepare calculations for all new projects and renovations to existing electrical distribution systems.

(b) Protective Device Study: Prepare and submit to VA a short circuit and coordination study to justify the selection of equipment for the following types of projects:

(1) Large Hospital New Construction

(2) Major Primary Replacements or Modifications

(3) Other Projects, as specifically requested by the VA

(c) Load Calculations: Prepare calculations for all new projects and renovations to existing Distribution Systems

(d) Generator Set Sizing Calculations: All applicable projects

(e) Lighting Calculations: All projects

(f) Seismic Bracing Calculations: All projects

(g) Voltage Drop Calculations: All projects: Maximum 3percent voltage drop

1.12 SEISMIC BRACING 

1.12.1 REFERENCES
Refer to H-18-8, "VA Seismic Design Requirements" and VA Design and Construction Procedures, "Natural Disasters Non-Structural Resistive Design" and Section 13081 – "Seismic Restraint Requirements for Non-Structural Component".
1.12.2 DRAWINGS
Contract drawings shall show the detail methods of fastening including the size, number and type of anchors and fasteners to be used to secure the equipment against the seismic forces.
1.12.3 EQUIPMENT BRACING
Refer to Section 13081 for seismic bracing requirements. Typical equipment requiring bracing shall be, but not limited to the following:
(a) Automatic Transfer Switches
(b) Cable Trays
(c) Conduits
(d) Disconnect Switches
(e) Electrical Busway
(f) Generators
(g) Grounding Cables
(h) High Voltage Switches

(i) Lighting Fixtures

(j) MATV System

(k) Motor Control Centers
(l) Motors and Starters

(m) Nurse Call/Code One Equipment

(n) Panelboards

(o) Patient Wall System

(p) Public Address System

(q) Radio Equipment

(r) Security Equipment
(s) Switchboards

(t) Switchgear

(u) Telephone Equipment

(v) Transformers

(w) Unit Substations

1.13 TRANSPORT SYSTEMS (ELECTRICAL)

(a) Refer to VA Transport Systems Design Manuals for Power requirements.
(b) Refer to VA Fire Protection Design Manual for Fire Alarm connection requirements.
1.14 fIRE ALARM SYSTEMS

(a) See VA Fire Protection Design Manual for requirements.
1.15 aLTERATIONS TO EXISTING BUILDINGS

1.15.1 APPLICATION
This article applies to the design of projects involving the construction of alterations to existing buildings and secondary distribution upgrading.
1.15.2 DRAWINGS
For alteration projects, separate demolition drawings are required for all areas involved in the project. Specific detailing of interfaces between alterations and existing to remain shall be clearly indicated on the drawings. 

1.15.3 MODIFICATION VERSUS REPLACEMENT

Where equipment must be modified to be physically utilized in a project, the following must be evaluated:

(a) Can the government look to one manufacturer for final responsibility of the modified equipment?

(b) Is there a legitimate cost saving by modifying the existing equipment rather than installing new? If yes, then modification should be considered. 

1.15.4 AGE AND PHYSICAL CONDITION

(a) The length of time in service of the wiring, devices and equipment should be reviewed prior to considering reuse.

(b) The equipment should be capable of remaining in use for a minimum of 15 years of additional life or having 60 percent of remaining life, if not the equipment shall be replaced.

(c) Where equipment has been in operation for a number of years, physical inspection of terminals, insulation, switching contacts, control wiring, etc., shall be examined and recommended for use by the Engineer.

1.15.5 PARTS AVAILABILITY

(a) After the Engineer's site surveys, the availability of spare parts for existing equipment should be determined.

(b) Where the project involves extending an existing system but the existing equipment spare parts are not available, the Engineer should inform the VA Project Manager in writing. Specific directions will be given at that time.

1.15.6 CONDUIT AND JUNCTION BOXES (BOXES)

(a) Conduit and boxes in existing walls to be demolished shall be removed.

(b) Conduit and boxes in existing walls to remain shall be abandoned in place (if not reused) and the boxes shall be provided with blank covers.
(c) Conduit in existing or new ceilings that is not intended for reuse shall be removed back to the panel from where it originates.

(d) Conduits that had been run in the existing concrete slab shall be saw-cut off as they enter the slab and then sealed to prevent moisture access.
1.15.7 CONDUCTORS

(a) Conductors with deteriorated or damaged insulation shall be replaced. The Engineer may wish to have the conductor meggered to assure insulation integrity.

(b) Conductors that are not deemed reusable shall be removed back to the nearest junction box. Where the entire circuit is to be removed, the conductors shall be removed back to the panelboard from which they emanate.

(c) Disconnection and removal of telephone cabling may not be the responsibility of the Contractor. Verify with the VAMC.

(d) Disconnection and removal of communication, Nurse Call, Fire Alarm wiring, etc., shall be the responsibility of the Contractor.

(e) Contractor shall not attempt to fish new conductors through an existing conduit with existing conductors. All conductors shall be replaced.

1.15.8 WIRING DEVICES 

(a) Remove devices that are not installed at reusable locations. Boxes shall be blanked.

(b) Existing receptacles and switches in good condition, located at acceptable places, may be reused. Non-hospital-grade receptacles shall be replaced in all patient areas, Exam or Treatment Rooms with hospital-grade receptacles.
1.15.9 LIGHTING FIXTURES

(a) Lighting fixtures that cannot be reused shall be removed, including associated wiring to ceiling-mounted junction boxes.

(b) Where fixtures are determined to be reusable in new or existing ceilings, they shall be taken down, cleaned and re-lamped prior to reinstallation. An economic analysis of labor costs shall be made for reuse or replacement of fixtures.

(c) Contractor should be informed of his responsibility in the storage and re-assembly of reused fixtures regarding damage.

1.15.10 PANELBOARDS

(a) Consider panelboards for reuse if physical condition, ratings and circuit capacity requirements are met.

(b) Panelboards shall be installed in new or existing electrical closets. Corridor-mounted panel boards shall not be used without   specific instructions. Refer to other articles of this Manual for closet requirements.

(c) In major secondary distribution renovation projects, existing panelboard back boxes may be used as pull boxes for branch circuit transfer. All branch circuit conductors shall be tagged to identify which circuit number they are being transferred to in the new panel. Provide a requirement, in the Contract Documents, for the Contractor to develop and type an accurate Circuit Directory.

(d) Provide in the Contract Documents for the Contractor to balance the loads during the branch circuit transfer.

1.15.11 GOVERNMENT RETAINED EQUIPMENT

(a) After consulting with the VA Medical Center, determine if the following items should be retained by government:

(1) Disconnects of 100 A (amperes) Motors and larger

(2) Fire Alarm Devices

(3) Nurse Call System Components

(4) Panelboards and Circuit Breakers

(5) Special Lighting Fixtures

(6) Special Receptacles

(7) Transformers

1.15.12 CONCEALED OR EXPOSED

(a) Conceal all work in accordance with VA Design and Construction Procedures (PG-18-3). Wherever it is physically impractical to conceal conduits due to economic considerations, the Engineer shall consult with the VA to determine acceptable alternatives.

(b) All conductors shall be installed in conduit or in surface metal raceway.

(c) Where permission is granted, type AC cable (hospital grade) may be used to fish down to outlets in existing walls as long as lengths do not exceed 3 m (10 ft.). Locate a junction box directly above ceiling for the conduit drop to the new outlet. This, however, is not permitted for emergency circuits. 

(d) Surface metal raceways shall not be installed on the floor. Service to equipment in open areas shall be served from under the slab or through Tele/power poles wired from the ceiling.

1.15.13 CONTINUITY OF SERVICE

(a) Services passing through areas of remodeling shall be maintained throughout construction period.

(b) Circuits that are modified as part of the remodeling project, which serve areas adjacent to the construction area, shall be re-circuited as part of this project.
1.15.14 COMPATIBILITY

(a) Equipment installed shall be compatible to existing components and systems to which they interface.
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2 RACEWAYS, WIRING AND EQUIPMENT

2.1 GENERAL

Install all wiring in raceways.
2.2 CONCEALED AND EXPOSED

Refer to VA Design and Construction Procedures (PG-18-3), Topic 7, “Piping, Ducts and Electrical Conduits” for general locations of concealed and exposed raceways.
2.3 UNDERGROUND DUCTS AND CONDUITS

(a) Generally, encase underground ducts and conduits in concrete.

(b) Direct burial conduit may be used for outdoor multiple lighting systems and small power feeders. Refer to Specification Section 16111 for specific applications.

2.4 UNDERFLOOR DUCT SYSTEMS

(a) For new construction of large office areas, provide under-floor electrical power and signal systems ducts for the following areas:

(1) Personnel Division ‑ Clerk's and Technician's Office

(2) Registrar Division ‑ Patient's Processing and Remote Control Dictating Rooms

(3) Fiscal Division ‑ Clerk's Office

(4) Supply Division ‑ Purchase and Contract Office, and Inventory Management Office

(5) Other‑ Any open office spaces where future flexibility is desirable 

(b) Provide duplex receptacle and telephone outlet fittings on the under-floor duct to suit the furniture layout.

(c) Space the under-floor ducts 1500 mm (5 ft.) on centers. Where structural steel frame buildings are involved, use trench header and utilize the cellular steel as the raceway. Coordinate with structural engineer to insure that the proper cells are enclosed for raceway use.
2.5 POKE-THRUS/POWER POLES
In renovation projects for large administrative areas such as Patient Processing Rooms or Remote Control Dictating Rooms, use poke-thru devices and/or power poles, as determined by the VA.
2.6 PATIENT MONITORING RACEWAY SYSTEM

(a) Provide an empty raceway system between each bed and the Life Support Surveillance Center (Nurses' Station) in the following areas. The Engineer shall coordinate with the local hospital for conduit size requirements.

(1) Medical and Surgical Intensive Care Units

(2) Coronary Care Units

(3) General Purpose Intensive Care Units

(4) Ten percent of Respiratory Care Beds

(5) Between the Cardiac and Neurosurgical Operating Rooms and the Equipment Recording Rooms

2.7 CONDUCTORS
Use single copper conductors. Use No.12 AWG minimum size for 600 V (volt) and less. No.12 AWG and No.10 AWG shall be solid conductor.
(a) Insulation: Coordinate with VA Master Construction Specifications.

(b) Isolated Power System: Install all wiring in internally coated rigid steel conduits with or without an external coating.

2.8 GROUNDING

Equipment Grounding Conductors: Coordinate with VA Master Construction Specifications and show on the drawings.

(a) Grounding Metal Curtain Walls

(1) To assure that personnel are not exposed to electrical shock, all exterior metal sheathing of buildings shall be grounded.

(2) For buildings having perimeter not exceeding 76 m (250 ft.), the sheathing shall be grounded at diagonally opposite corners of the building.

(3) Buildings exceeding 76 m (250 ft.), the perimeters shall be grounded such that the spacing between grounding points does not exceed 30 m (100 ft.).

(4) A ground point shall consist of a driven ground rod and brazed connection to the building sheath. A No. 6 AWG bare copper conductor shall be used to connect the sheath to the ground rod.

(5) Where a Lightning Protection System is provided for the building, the sheath shall also be bonded at each down conductor location.
2.9 MOTOR DISCONNECT SWITCHES

Provide all motors with a local disconnect switch (unfused unless required otherwise) located at the motor or a maximum of 1500 mm (5 ft.) away within sight. Clearly indicate this requirement on the Contract Drawings. 

CHAPTER 3:
RECEPTACLE AND POWER REQUIREMENTS
3.1
GENERAL
3.2
EMERGENCY CIRCUITS
3.3
RECEPTACLE CIRCUITS
3.4
APPLICATIONS
3.4.1
GROUND FAULT INTERRUPTER RECEPTACLES
3.4.2
RECEPTACLES ON EMERGENCY CIRCUITS
3.4.3
HUMAN SURGERY ROOMS
3.4.4
ICU-CCU FOOT-WALL RECEPTACLES
3.4.5
EXTERIOR ELECTRICAL RECEPTACLES
3.4.6
RECEPTACLE FOR HEMODIALYSIS AREA
3.4.7
RECEPTACLE FOR HUBBARD TANKS
3.4.8
PHARMACY SERVICE, COMPUTER SYSTEM
3.4.9
WAITING, LOUNGE AND LOBBY AREAS 

3.4.10
ANIMAL SURGERY ROOMS (RESEARCH)
3.4.11
COOLING TOWER RECEPTACLES
3.4.12
SELF-ILLUMINATED EMERGENCY RECEPTACLES
3.4.13
SPECIAL PROCEDURE ROOM- ISOLATED POWER
3.4.14
BED MOTOR RECEPTACLES FOR NHCU’S
3.4.15
DENTAL MODULE RECEPTACLES AND CONTROLS
3.4.16
RECEPTACLES AND CIRCUITS FOR ELECTRONIC EQUIPMENT
3.4.17
ANIMAL WARDS
3.4.18
RECEPTACLES FOR LASERS IN SURGERY ROOMS
3.4.19
CORRIDORS
3.4.20
ANESTHETIC AREAS
3.4.21
KITCHENS
3.4.22
OFFICES, ADMINISTRATIVE AREAS, GENERAL AND CLINICAL EXAMINATION
3.4.23
LABORATORIES AND RESEARCH FACILTIES
3.4.24
REHABILITATION MEDICINE SERVICE (RMS)
3.4.25
PSYCHIATRIC AREAS
3.4.26
STAIRWELLS
3.4.27
INTERSTITIAL SPACES
3.4.28
TV POWER RECEPTACLES
3.4.29
ELECTRICAL CLOSETS
3.4.30
TELECOMMUNICATIONS CLOSETS
3.4.31
MOTORIZED TREADMILL POWER REQUIREMENTS
3.4.32 COMPUTER TERMINALS IN OPERATING ROOMS
3.4.33 OXYGEN STORAGE PAD CONTROL PANEL
3.5
SOUND RETARDING PROVISIONS FOR RESISTING SOUND TRANSMISSION
Blank page left intentionally

3
RECEPTACLE AND POWER REQUIREMENTS

3.1
GENERAL

The term "receptacle" refers to power receptacles, except where signal types are specifically indicated. Provide polarized receptacles that accept attachment plugs having separate grounding prongs.  Provide safety receptacles, isolated ground receptacles, weatherproof receptacles, ground fault interrupter receptacles or other special purpose receptacles as required for the project. All receptacles shall be duplex (NEMA #5‑20) unless otherwise noted or not commercially available in a particular size. In Patient Care Buildings, all receptacles shall be Underwriters Laboratories listed "Hospital Grade", where available, in the size, type and configuration required. 
3.2 EMERGENCY CIRCUITS

Refer to Chapter 4, "Essential Electrical Power Systems", for the installation of devices on emergency circuits.
3.3 RECEPTACLE CIRCUITS
(a) No more than 6 receptacles shall be installed on a single circuit.
(b) Shared neutrals are permitted for all receptacle branch circuits except for those circuits serving electronic equipment (including personal computers) or any other harmonic producing equipment.
3.4 APPLICATIONS
3.4.1 GROUND FAULT INTERRUPTER RECEPTACLES
Provide GFI receptacles (or those protected thereby) at all lavatory‑mirror locations in patient and staff bedrooms and toilets. Provide GFI receptacles if within reach of a laboratory sink and for all exterior locations.
3.4.2 RECEPTACLES ON EMERGENCY CIRCUITS

The bodies of all receptacles connected to an emergency circuit shall be red in color. Wall plates for these receptacles shall also be red with the word "EMERGENCY" engraved in 6 mm (1/4 inch) white letters on the plate.
3.4.3 HUMAN SURGERY ROOM

Provide the following power receptacles in Non‑research Operating Rooms. Refer to Chapter 5, "Electrical Power Distribution", for additional information regarding Isolation Panels.
(a) LARGE SURGERY ROOMS





24 receptacles 
(Neuro‑Cardiac and Orthopedic)
One module on each of four walls, each with four power receptacles and  four power receptacles on each of two service columns.

(b) GENERAL SURGERY ROOMS




20 receptacles
One module on each of four walls, each with three power receptacles and four power receptacles on each of two service columns.

(c) CYSTOSCOPY AND MINOR SURGERY ROOMS*


16 receptacles 
One module on each of four walls, each with three power receptacles and four power receptacles on one service column.

*Does not apply to minor Surgery Rooms in Ambulatory Care (refer to Equipment Guide List for requirements). 
(d) Each power receptacle is the standard parallel blade (NEMA#5‑20) single "Hospital Grade" type. Each receptacle shall be on its own dedicated circuit to the nearest isolated power panel except for those mounted in the service columns which may be wired two to a circuit. Wall mounted receptacles shall be 450 mm (18 inches) above the floor.

3.4.4 ICU‑CCU FOOT‑WALL RECEPTACLES
Provide two receptacles on the foot‑wall or side wall near the foot of beds in Intensive Care cubicles or Isolations Rooms. Feed these receptacles from different circuits in the respective Prefabricated Bedside Pateint Unit (PBPU). Refer to Chapter 9 for PBPU requirements.
3.4.5 EXTERIOR ELECTRICAL RECEPTACLES
Provide exterior weatherproof GFI receptacles, at a maximum of 25 m (75 ft) spacing, at the following locations: 
(a) Exterior walls of Penthouses for maintenance of roof areas

(b) Major entrances to buildings

(c) Courtyards and enclosed (or partially enclosed) garden areas

(d) Loading docks and maintenance yards

(e) Major mechanical equipment enclosures

(f) Major service equipment enclosures

(g) Remote areas such as those found at cemeteries where power will be required for portable sound, lighting and heating equipment incidental to internment services

3.4.6 RECEPTACLE FOR HEMODIALYSIS AREA
Include in the Prefabricated Bedside Patient Unit (PBPU), a dedicated single receptacle for the dialysis machine. Power the receptacle from its own circuit fed from an emergency source (critical). Mount this receptacle approximately 1000 mm (40 inches) above the floor and distinctly identify it by an engraved wall plate on the PBPU. Plate should read "Dialysis Machine Only" in minimum 6 mm (1/4‑inch) letters.
3.4.7 RECEPTACLE FOR HUBBARD TANKS
Provide a weatherproof GFI receptacle stubbed‑up 75 mm (3 inches) above the floor under the edge of the tank. 
3.4.8 PHARMACY SERVICE, COMPUTER SYSTEM
(a) Provide one isolated ground receptacle for each CRT and printer. Locate, as directed by VAMC staff, maximum six receptacles per circuit. Install all circuits on critical branch with an isolated ground, which is grounded only at the panel.

(b) Provide empty conduit system to connect all CRTs and printers to a "Terminal Controller" (for coaxial cable).

(c) Locate "Terminal Controller" so it can easily be serviced and monitored by VAMC staff. Maximum distance between "Terminal Controller" and any CRT or printer shall not exceed 600 m (2000 ft.).

(d) Equipment locations are subject to approval by the Telecommunications Services Office (194D).
3.4.9 WAITING, LOUNGE AND WAITING LOBBY AREAS
Provide safety type receptacles in every 2400 linear millimeters (eight linear ft.) in Waiting, Lounge and Lobby areas.

3.4.10 ANIMAL SURGERY ROOMS (RESEARCH)
Design Operating Rooms for non‑flammable anesthetics only.
(a) Provide non‑explosion proof, locking isolated power receptacles at ceiling locations and standard parallel blade (NEMA #5‑20) "Hospital Grade" receptacles at wall locations.

(b) Provide eight single, "Hospital Grade" power receptacles for general use at each table: four flush mounted in the ceiling (two at each end of the table) and four distributed on the permanent wall(s) associated with the table.

(c) Provide one power receptacle on each wall mounted at 1200 mm (4 ft.) above the floor.

(d) Provide portable X-ray outlet at 1200 mm (4 ft.) above the floor.

(e) Provide X-ray film viewers at 1200 mm (4 ft.) above the floor to the bottom of the unit.

3.4.11 COOLING TOWER RECEPTACLE
Provide one weatherproof GFI receptacle at each single (or group of) cooling tower for servicing purposes.

3.4.12 SELF-ILLUMINATED EMERGENCY RECEPTACLES
In rooms without general illumination on emergency power, emergency receptacles shall be of the self-illuminated type. Night lights, pilot lights, and instrument lights are not considered general illumination.
3.4.13 SPECIAL PROCEDURES ROOM ‑ ISOLATED POWER

All Radiology Special Procedures Rooms shall have isolated power for receptacle and accessory circuits. General lighting and X-ray equipment shall not be connected to the isolation power panel. Provide a 5 kVA isolation power panel in each room complete with line isolation monitor. Locate a minimum of six (Hospital Grade) receptacles distributed on the walls of each room 450 mm (18 inches) above the floor. Do not connect more than two receptacles (on different walls) to each isolated power circuit.
3.4.14 BED MOTOR RECEPTACLES FOR NURSING HOME CARE UNITS
Provide a receptacle for each bed motor in patient bedrooms. 
3.4.15 DENTAL MODULE RECEPTACLES AND CONTROL

(a) Locate low-voltage control multi switches within receptionist area for selective centralized control of normal power branch circuits.  Switch branch circuits by logical groups of contiguous rooms. One switch shall control no more than 10 percent of the total Dental Suite area.

(b) Locate relay panel next to local 120/208 V (Volt) normal power panel.

(c) Install low voltage wiring in conduit.

(d) Connect low voltage power supply transformers to the critical branch of the essential electrical system.

(e) Do not switch power circuits that are connected to the critical branch.

(f) Some normal power circuits shall not be switched by the low voltage control scheme. These circuits are identified in the Equipment Guide List.

(g) The dimensional requirements for the location at electrical devices in dental spaces are illustrated in a series of thirteen (13) details entitled, "Typical Function Modules for a Veterans Administration Dental Service." In many instances, precise locations are given to suit equipment, and these should be dimensioned on project drawings. Hard copies are available from the Consulting Support Service.

3.4.16 RECEPTACLES AND CIRCUITS FOR ELECTRONIC EQUIPMENT 
Research Laboratories - Mount two receptacles above the surface metal raceway over one of the counters in Research Laboratories. Connect each of these receptacles to its own dedicated 20 A (ampere), 120 V (volt) circuit and label "For Electronic Equipment."
3.4.17 ANIMAL WARDS
Provide wall-mounted, weatherproof GFI receptacles mounted 250 mm (10 inches) above counter top at 1200 mm (4 ft.) on center. These receptacles shall be connected to emergency circuit(s).
3.4.18 RECEPTACLES FOR LASERS IN SURGERY ROOMS
Provide the following facilities with an equipment ground for the three listed categories of lasers:
(a) Type No. 1 (up to 16A (ampere), single phase, 120 V (volt)): No special services required. They may be powered from available room receptacle circuits.

(b) Type No. 2 (from 16 to 60A (ampere), single phase, 208 V (volt)):  A standard 25 kVA isolated power (portable X‑ray) system is required, including one 60A (ampere) receptacle per room. Provide standard interlocking receptacle feeds for multiple installations.

(c) Type No. 3 (up to 150A (ampere), three phase, any voltage): Permanently installed and wired unit served from a dedicated, non‑isolated circuit. Plumbing facilities may be required; coordinate electrical service location with the Plumbing Designer.

3.4.19 CORRIDORS
Provide receptacles for cleaning machines that are no more than 23 m (75 ft.) apart, except that in corridors of Nursing Units, the receptacles shall be a maximum of 12 m (40 ft.) apart. These receptacles shall be on a dedicated circuit serving only corridor receptacles.
3.4.20 ANESTHETIC AREAS
Refer to "Human Surgery Rooms", Article 3.4.3 and "Animal Surgery Rooms", Article 3.4.9 in this Chapter and "Special Medical and Alarm Systems", Chapter 9. 
3.4.21 KITCHENS
Receptacles for electric cooking equipment shall be provided as follows:
(a) Provide appropriate receptacles for each piece of kitchen equipment that is cord connected. Other equipment shall be permanently wired using liquid tight flexible conduit. Coordinate requirements with kitchen equipment list.

(b) Provide receptacles for pieces of equipment located on an island with an island-mounted, waterproof, floor pedestal type receptacles.  Provide electrical service to all pedestal type receptacles in the kitchen from the power panel on the kitchen level of the building.

3.4.22 OFFICES, ADMINISTRATIVE AREAS, GENERAL AND CLINICAL EXAMINATION ROOMS 

(a) Small Rooms: Provide receptacles with spacing not to exceed 3000 linear millimeters (10 linear ft.) as measured around the floor line, excluding doorways. For all linear wall space 1500 mm (5 ft.) and longer, provide at least one receptacle. Provide a 120 V (volt) quadruple receptacle or two receptacles for each secretarial and clerical desk. 

(b) Open Spaces and Large Rooms: Install receptacles for large administrative rooms, such as Patient Processing Rooms and Remote Control Dictating Rooms, in underfloor raceways or in Tele/Power poles. Refer to Article 2.4 – Underfloor Duct System.

3.4.23 LABORATORIES AND RESEARCH FACILITIES
Provide receptacles, wall-mounted in surface metal raceway 300 mm (12 inches) above the reagent shelves of laboratory benches. Space receptacles approximately 600 mm (24 inches) apart and provide alternate circuiting. Provide 120 V (volt) receptacles in pedestal type floor mounts on the top of reagent shelves of double‑sided islands or peninsular laboratory benches. Space pedestals approximately 600 mm (24 inches) apart and wire on alternate circuits. Locate special receptacles, of size and configuration to suit equipment, as required with a minimum of one 208 V (volt), single phase, 3 wire, 30A (ampere) receptacle (per laboratory), located in a vacant wall space. Provide a receptacle for each 1500 mm (5 ft.) of wall space not occupied by benches or other permanent furniture.
(a) All receptacles in wet labs shall be of the GFI type.

3.4.24 REHABILITATION MEDICINE SERVICE (RMS)
Provide receptacles as follows:
(a) Occupational Therapy Preparation and Treatment Rooms, Occupational Therapy Clinics and Manual Arts Therapy Clinics: Provide heavy-duty multiple surface metal raceway 208 V (volt) and 120 V (volt) receptacles at 1200 mm (48 inches) intervals on walls with their centerlines located 1000 mm (40 inches) above the finished floor. Refer to Equipment Guide List for ampacity requirements.

(b) Educational Therapy Classrooms: Provide light-duty 120 V (volt) surface metal raceway receptacles at 900 mm (36 inch) intervals on all walls with their centerlines located 1000 mm (40 inches) above the finished floor.

(c) Other Receptacles: When appropriate, provide safety receptacles for other services in the RMS Area. Flush‑mount all floor receptacles in treatment areas with appropriate removable covers.

3.4.25 PSYCHIATRIC AREAS
Provide safety type receptacles in Psychiatric Patient Bedrooms. Provide beveled, metal-edged cover plates with tamperproof screws for the receptacles and switches.
3.4.26 STAIRWELLS
Provide a receptacle at every other floor landing for vacuum cleaning.
3.4.27 INTERSTITIAL SPACES
Provide receptacles at every other column. Where catwalks are installed because of the inability to install a walk‑on platform, provide receptacles along the catwalks at spacing not to exceed 12 m (40 ft.). In addition, provide receptacles at each entrance to the interstitial space.
3.4.28 TV POWER RECEPTACLES
Provide a receptacle in conjunction with each CCTV camera, CCTV monitor and TV receiver.
3.4.29 ELECTRICAL CLOSETS 
Provide a receptacle with its centerline located 1000 mm (40 inches) above the finished floor adjacent to the room door.
3.4.30 TELECOMMUNICATIONS CLOSETS 

Refer to Article 8.7.
3.4.31 MOTORIZED TREADMILL POWER REQUIREMENTS
Provide an in‑line circuit interrupter at the treadmill unit which requires manual resetting to restore power in the event of a power interruption.
3.4.32 COMPUTER TERMINALS IN OPERATING ROOMS
Provide power and data outlets, when required, for computer terminals in Operating Rooms. Provide a receptacle and circuit to the nearest normal power panel. Locate data outlet within a two gang outlet box with a partition between the power and signal devices. Locate these devices as far away from the patient as possible, preferably in a far corner of the room. Coordinate exact locations with the VAMC.
3.4.33 OXYGEN STORAGE PAD CONTROL PANEL
Provide a separate 120 V (volt) circuit in 20 mm (3/4 inch) direct burial conduit from the nearest critical panelboard to the control panel.

3.5 SOUND RETARDING PROVISIONS FOR RESISTING SOUND TRANSMISSION

Use sealing compound to fill the annular spaces between all receptacle boxes and the partition finish material through which the boxes protrude in stud‑framed partitions. Do not locate receptacles on opposite sides of the stud‑framed partitions in the same stud space.
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4 ESSENTIAL ELECTRICAL POWER SYSTEMS

4.1 SCOPE

This article covers the Essential Electrical Systems required for hospitals, ambulatory care centers, clinics, medical and dental offices, nursing home care units, limited care facilities, animal research facilities, and the emergency systems required for fire pumps and boiler plants, energy plants and fire stations. Refer to Article 2.16 (Emergency Power for HVAC Equipment), HVAC Design Manual for additional information.
4.2 BMEP STANDARDS
Engineer shall size emergency generators based on Brake Mean Effective Pressure (BMEP) standards. Refer to specifications Section 16208, Diesel Generators, for BMEP values that should be used for sizing.
4.3 CODES AND STANDARDS
The Essential Electrical Systems for health care facilities shall comply with the applicable portions of the National Fire Protection Association’s (NFPA) publications listed in Article 1.5, "Applicable Codes and Standards" section of this document. To provide for effective facility operations during interruption of normal electrical service, additional functions and items are listed which shall be connected to the essential electrical system.
4.4 EXISTING FACILITIES
Variations in wiring arrangements in existing facilities are acceptable if an equivalent degree of performance and reliability is not compromised. Such variations may particularly occur with certain wiring in separate or common raceways, with certain functions connected to one or another system or branch, or with certain provisions for automatically or manually delayed restoration of power from the alternate (emergency) source of power. 

NOTE:  All items, except those, which are designated as "above code" requirements, are listed in NFPA documents. 

4.5 DEFINITIONS 

4.5.1 ILLUMINATION OF MEANS OF EGRESS

Lighting from selected fixtures in corridors, stairways, lobbies, courts, above ramps, etc., which illuminate the pathways to exits, the exits and the ways of discharge be illuminated. 
4.5.2 PBPU
Prefabricated Bedside Patient Unit 
4.5.3 SELECTED RECEPTACLES

The minimum number of electrical receptacles necessary to accommodate appliances ordinarily required for local tasks or likely to be used in patient care emergencies.
4.5.4 STAT
Abbreviation for statim (L), immediately
4.5.5 TASK ILLUMINATION

Provision for the minimum lighting required to carry out necessary tasks in the described areas, including safe access to supplies and equipment and to exits.

4.6 ESSENTIAL ELECTRICAL SYSTEMS FOR HOSPITALS

The Essential Electrical systems for hospitals shall comply with the Type 1 system as defined in NFPA 99. Refer to VA Design and Construction Procedures (PG-18-3), "National Disasters Non-Structural Resistive Design" for requirements in national disaster areas.
4.6.1 EMERGENCY SYSTEM
The emergency system shall consist of two separate branches--The Life Safety Branch and Critical Branch, which shall provide power to the selected functions listed in NFPA 70 and 99.
4.6.1.1 LIFE SAFETY BRANCH
Shall supply power for the following devices:
(a) Alarm and Alerting Systems such as Fire Alarm and Medical Gas Systems

(b) Automatic Doors: Used for building egress

(c) Communication Systems: If used during emergency conditions, they shall include:

(1) Disaster Control or Emergency Communication Centers, i.e. communication equipment, selected receptacles and task illumination

(2) Public Address System (PA) 

(d) Elevators: Cab lighting, controls, intercom, signal systems, and elevator machine room lighting

(e) Exit Signs

(f) Generator Set Location: Task illumination, battery charger for emergency battery-powered lighting units and selected receptacles

(g) Illumination of Means of Egress
4.6.1.2 CRITICAL BRANCH
Shall supply power for task illumination, fixed equipment, selected receptacles, and special power circuits serving the following areas and functions related to patient care:
(a) Acute Nursing: Task illumination and selected receptacles

(b) Anesthetizing Locations: Task illumination, selected receptacles and fixed equipment; task illumination includes battery back-up

(c) Angiographic Laboratories: Task illumination, selected receptacles and selected power circuits

(d) Blood, Bone, Eye and Tissue Banks: Task illumination, selected receptacles and refrigerators

(e) Cardiac Catheterization Laboratories and Rooms: Task illumination, isolated power units, and X-ray unit

(f) Coronary Care Unit: Task illumination and PBPUs

(g) Emergency Room Treatment Areas and Life Support Rooms: Task illumination and PBPUs

(h) General Patient Bedrooms: Night lights, an alcove or a lavatory mirror light, one receptacle per bedwall, preferably in the PBPU, if available and a bathroom light

(i) Hemodialysis Rooms: Task illumination and one receptacle for each dialysis unit PBPU

(j) Human Physiology Labs: Task illumination, selected receptacles and selected circuits

(k) Intensive Care Units: Task illumination and PBPUs

(l) Isolated Power Systems in special environments

(m) Medication Rooms and Medication Preparation Areas: Task illumination, selected receptacles and refrigerators

(n) Minor Operating Rooms: Task illumination, selected receptacles and isolated power units (if provided)

(o) Nurse Call System: Equipment

(p) Nurses’ Stations: Task illumination and selected receptacles

(q) Pharmacy Dispensing Area (including Satellite Pharmacies): Power files, laminar flow hoods, refrigerators, electrostatic copier (i.e., Telautograph) for transmittal of physicians' orders, task illumination and selected receptacles

(r) Psychiatric Bedrooms: Task illumination (ceiling only)

(s) Surgical Operating Rooms: Task illumination (50 percent of the general fluorescent fixtures above the surgery table including battery backup within two of these fixtures), each isolated power unit, each X-ray unit and one film processor per suite

(t) Surgical Recovery Rooms: Lighting fixture over each bed, one receptacle for each bed (or PBPU), night lights for each bed (or PBPU) and emergency alarm circuits

(u) Telephone Equipment Rooms and Telecommunications Closets: 50 percent of all lighting, all receptacles and telephone equipment (coordinate room designations with Chapters 7 and 8)

(v) Ward Treatment Rooms: Task illumination and selected receptacles

NOTE:  In addition to the preceding requirements, connect the following items (s) through (z), which are "above code" requirements, to the Critical Branch.

(w) Dental Suites: Each ceiling track operatory surgical light, each dental operating unit, one duplex receptacle in each treatment area and a storage refrigerator

(x) Electrical Rooms and Closets: 50 per cent of lighting and 50 per cent of receptacles.  Also, provide additional self‑charging auxiliary battery operating lights in the main Electrical Switchboard Room

(y) Engineering Control Center and Mechanical Equipment Rooms: Task illumination and selected receptacles for operating and controlling internal auxiliary power, data gathering panels, control air compressors, dryers and any electric control for heating, ventilating and air-conditioning (HVAC) systems; and provisions for additional self‑charging auxiliary battery operating lights

(z) Laboratory Service: Task illumination, selected receptacles in areas used to continue essential functions or critical experiments in the event of power failure, fume hoods, exhaust fans and refrigerators

(aa) Pharmacy Delivery Systems and Delivery Areas: Task illumination, selected receptacles, dumbwaiter for delivery of STAT requests and pneumatic tube system for STAT requests if no other delivery system is readily available

(bb) Respiratory Care Beds: PBPUs; when PBPU is not provided, task illumination and one receptacle for each bed

(cc) Security Station: Monitoring security alarm systems, task illumination, one receptacle, intrusion alarms at agent cashier, pharmacy, drug storage room in warehouse, canteen office, canteen retail store room and canteen storage

(dd) Special Procedure Rooms (Radiology): Task illumination, isolated power panels and X‑ray unit

4.6.2 EQUIPMENT SYSTEM
It shall supply power to major electrical equipment, necessary for patient care, listed in NFPA 70 and 99.
4.6.2.1 NON-DELAYED AUTOMATIC CONNECTION

Arrange the following generator accessories for non-delayed automatic connection to the alternate power source:
(a) Electrically operated louvers

(b) Other generator accessories essential for generator operation

(c) Transfer fuel pump

4.6.2.2 DELAYED-AUTOMATIC CONNECTION 
Arrange the following equipment for delayed-automatic connection to the alternate power source:
(a) Central Suction Systems: Vacuum pumps and oral evacuation pumps serving medical and surgical functions including control

(b) Sump pumps and other equipment required to operate for the safety of major apparatus, including associated control systems and alarms

(c) Compressed Air System: Medical and dental air compressors, serving medical and surgical functions including controls

NOTE: Such systems may be connected to the critical branch. Discuss this with the Chief Engineer at the facility.

(d) Smoke control and stair pressurization

(e) Kitchen Hood Supply and/or Exhaust Systems: If required to operate during a fire in or under the kitchen hood

4.6.2.3 DELAYED-AUTOMATIC OR MANUAL CONNECTION

Arrange the following equipment for delayed-automatic or manual connection to the alternate power source:
(a) Heating Equipment: Operating Suites, Recovery, Intensive Care, Coronary Care, Infection and/or Isolation Rooms, Emergency Treatment Spaces and General Patient Rooms. Under certain conditions, NFPA 99 may not require heating of General Patient Rooms and Infection Isolation Rooms.

(b)Equipment and Control Systems for each Bank of Elevators: Design control systems to operate at least one elevator at a time and designate one elevator to serve the Surgical Suite during emergencies.
(c)Jockey pump or make-up pump for water-based fire protection systems

(d) HVAC for Surgical Suites, Intensive Care, Coronary Care and Emergency Treatment Spaces.

(e)Supply, return and exhaust ventilating systems for Infection Isolation Rooms, Protective Environment Rooms and exhaust fans for laboratory fume hoods, nuclear medicine areas where radioactive material is used, ethylene oxide evacuation, and anesthesia evacuation. These systems are permitted on delayed automatic system only and shall not be served via manual system. Some systems may be placed on Critical Branch. Coordinate with VA. 

(f) Hyperbaric facilities

(g) Hypobaric facilities

(h) Automatic operated doors

(i) Autoclaving equipment shall be permitted to be arranged for either automatic or manual connection to the alternate source

(j) Controls for equipment listed in this article

NOTE: In addition to the above equipment, connect the following items identified below, which are "above code" requirements, to the Equipment Branch.

(k) Administrative Areas: Task illumination and selected receptacles in the hospital Director’s, Engineering, and Security and Communications Suites

(l) Closed-loop water chilling equipment for linear accelerator

(m) Domestic Water Pumps: Equipment, control system, light fixture and receptacle near the pump

(n) Electric tape for heat tracing of chilled water and condenser water piping exposed to weather requiring freeze protection

(o) Exhaust fans serving Autopsy Rooms, reagent grade Water Treatment Rooms, Orthotic Laboratory special exhaust systems, battery charging areas, flammable Storage Rooms and Illustration Rooms (Medical Media)

(p) Fire pumps, equipment control system, light fixture and receptacle near the pump.  See requirements in NFPA 20

(q) Heating, ventilating and air-conditioning (HVAC) Systems:

(1) Air-conditioning equipment, lubricating oil pumps for centrifugal compressors, control air compressors, air dryer and absorption machine refrigerant pump to draw down lithium chloride before crystallization (omit for machines accomplishing this manually)

(2) Chillers, chilled water circulating pumps, fans, and controls for surgical suites, recovery rooms, intensive care, and coronary care units

(3) Chillers, chilled water circulating pumps, fans and controls for animal research facilities

(4) HVAC equipment for Bone Marrow Transplant (BMT) areas

(5) HVAC equipment for Magnetic Resonance Imaging (MRI) Suites and Computerized Topographic (CT) Scanners

(6) HVAC equipment serving emergency areas in outpatient clinics in seismic and high risk hurricane areas

(7) Back-up HVAC equipment for Telephone Equipment Rooms and Telecommunications Closets
(8) Computer Room HVAC Systems

(r) Hot Water Circulatory and Steam Condensate Return Pumps: Equipment, controls, and light fixture and receptacle near the pumps

(s) Hot Water Generator: Equipment, controls, and light fixture and receptacle near the generator

(t) Kitchen Area: Task illumination, minimum equipment to feed patients during extended outage, frozen storage lockers and food refrigerators

(u) Laboratory Air Compressors and Vacuum Pumps: Equipment, controls, and light fixture and receptacle near the compressors and pumps

(v) Mortuary Refrigerator or Cold Room: Refrigeration Equipment and task illumination

(w) Radiology Suite: Task illumination, one automatic X‑ray film processor, and one X‑ray unit

(x) Refrigerated Medical Storage: Refrigeration Equipment

(y) Sewage Pumps: Equipment, controls, and light fixture and receptacle near the pumps

(z) Supply, Processing, and Distribution (SPD):

(1) Task illumination and selected receptacles in the following areas: core, sterile storage, non-sterile storage, preparation, and decontamination

(2) One ultrasonic cleaner

(3) One ethylene oxide gas sterilizer

(4) One steam sterilizer

(5) One washer sterilizer

(6) One gas generator

(7) Equipment in warehouse areas needed to preserve subsistence drugs and X‑ray film materials that may be subjected to damage from infestation, humidity or temperature

(aa) Ventilation and control equipment for electrical equipment rooms

(bb) Ventilation, cooling and control equipment for elevator machine rooms

(cc) Water and Sewage Treatment Plant: Lighting, receptacles and equipment needed during emergency

4.6.3 ALTERNATE SOURCES OF POWER
The alternate source of power shall be one or more diesel-engine-driven-generator sets.
4.6.4 DISTRIBUTION EQUIPMENT
(a) Do not locate the first level of distribution of the Essential Electrical System, such as the generators and distribution panels, in the same room with other power systems;

(b) Transfer switches shall be limited to 800 amperes maximum size and located to provide the highest practicable reliability in service to the load. This generally means minimizing the switch‑to‑load distance;

(c) All transfer switches shall include the maintenance-bypass option; and an exercising control panel shall be incorporated so as to allow testing of each remotely located transfer switch from a central location, such as the generator room.

4.7 ESSENTIAL ELECTRICAL SYSTEMS FOR NURSING HOMES AND LIMITED CARE             FACILITIES

The essential electrical systems for nursing homes and limited care facilities shall comply with the Type 2 system as defined in NFPA 99. This system shall consist of two separate branches; Life Safety and Critical. Refer to VA Design and Construction Procedures (PG-18-3) "National Disasters Non-Structural Resistive Design" for requirements in national disaster areas.
4.7.1 LIFE SAFETY BRANCH
This system shall supply power to the selected functions listed in NFPA 70 and 99: 
(a) Illumination of means of egress
(b) Exit signs

(c) Alarm and alerting systems such as fire alarm and medical gas systems

(d) Communication systems, if used during emergency conditions

(e) Dining and Recreation Areas: Sufficient lighting to provide a minimum 53.8 lux (5 foot candles) illumination to exit ways

(f) Generator Set Location: Task illumination and selected receptacles

(g) Elevators: Cab lighting, controls, intercom, signal systems, and elevator machine room lighting

4.7.2 CRITICAL BRANCH
This system shall supply power to the selected functions listed in NFPA 70 and 99: 

NOTE: Arrange items (a) through (h) for delayed automatic connection to the alternate power source.

(a) Patient Care Areas: Task illumination and selected receptacles

(b) Medication Preparation Areas: Task illumination and selected receptacles

(c) Pharmacy Dispensing Areas: Task illumination and selected receptacles

(d) Nurses’ Station: Task illumination and selected receptacles

(e) HVAC systems, including exhaust for airborne infectious isolation rooms

(f) Sump pumps and other equipment, if required, to operate for the safety of major apparatus and associated control systems and alarms

(g) Smoke control and stair pressurization systems

(h) Kitchen hood supply and/or exhaust systems, if required, to operate during a fire in or under the hood

NOTE: Items (i) and (j) shall be arranged for delayed-automatic or manual connection to the alternate power source.

(i) Heating Equipment for General Patient Rooms: Heating of general patient rooms during disruption of the normal service may not be required under certain conditions. See NFPA 99 for additional information.

(j) Elevator Service: In instances where interruptions of power would result in elevators stopping between floors, throw over facilities shall be provided to allow temporary operation at any elevator for the release of passengers. 

NOTE: In addition to the above equipment and devices, connect the following items (k) through (o), which are "above code" requirements, to the Critical System. Arrange these items for delayed-automatic connection to the alternate power system.
(k) Nurse Call System

(l) Patient Bedrooms: Bathroom light, an alcove or lavatory mirror light, night light, and one receptacle per bed wall

(m) Electrical Rooms and Closets: 50 percent of lighting and one receptacle

(n) Telephone Equipment Rooms and Telecommunications Closets: 50 percent of lighting, all receptacles and telephone equipment (coordinate room names with Chapters 7 and 8)
(o) Mechanical Rooms: Task illumination and one receptacle

4.7.3 ALTERNATE SOURCE OF POWER
The alternate source of power shall consist of a diesel engine-driven generator set.
4.8 ESSENTIAL ELECTRICAL SYSTEM FOR OTHER HEALTH CARE FACILITIES
The Essential Electrical System for other health care facilities shall comply with the Type 3 system as defined in NFPA 99. If electrical life support equipment is required or critical care areas are present in the facility, the essential electrical system shall comply with the Type 1 system as defined in NFPA 99. If a Type 1 system is required, connect the functions/items listed above in Article 4.6 to the essential electrical system. Refer to VA Design and Construction Procedures (PG-18-3) "National Disasters Non-Structural Resistive Design."
4.8.1 TYPE 3 LOADS
The Type 3 Essential Electrical System shall supply power for the task illumination and limited power service that is related to the safety of life and that is necessary for the safe cessation of procedures in progress.

4.8.2 ALTERNATE SOURCE OF POWER (TYPE 3)

(a) The alternate source of power for Type 3 loads system shall either be a generator, battery system or self-contained battery integral with the equipment. 
(b) The alternate source of power shall be separate and independent of the normal source and shall have a capacity to sustain its connected loads for a minimum of 1½ hours after loss of the normal source.

(c) In the event of a failure of the normal power source, the alternate source of power shall be automatically connected to the load within 10 seconds. 

4.9 ESSENTIAL ELECTRICAL SYSTEMS FOR OTHER FACILITIES

4.9.1 BOILER PLANT AND ENERGY BUILDINGS

Provide emergency power for task illumination and equipment necessary for emergency operations during an extended power outage. These buildings generally have their own diesel engine-driven generator set.
4.9.2 FIRE STATION

Provide emergency power for lighting and communication circuits necessary to sustain operation during power outages. If emergency generator power from an adjacent Boiler Plant or Energy Building is not available, provide an auxiliary battery-powered lighting and communication devices.
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5 ELECTRICAL POWER DISTRIBUTION


5.1 ELECTRICAL SUB‑METERING

5.1.1 LOCATION

Provide individual electrical sub‑metering equipment for each Boiler Plant, Chiller Building, Energy Center, Laundry and all other new Buildings. Sub-metering shall record building electrical energy consumption for economic analysis and energy conservation measures.
5.1.1.1 BOILER PLANTS, CHILLER BUILDINGS, ENERGY CENTERS, AND LAUNDRY BUILDINGS

(a) Install sub‑metering equipment at the building’s low-voltage switchboard. If high-voltage chillers are used, install additional sub‑metering equipment for the chillers. Provide meters for Boiler Plants separately if located in the Energy Center, where feasible.

(b) At a minimum, the meter shall have the following functions: Voltage, current, kW, kW demand, kW hours, kVA, kVAR and power factor.

5.1.2 ALL OTHER NEW SEPARATE BUILDINGS

(a) Install sub‑metering equipment with the building's utilization voltage equipment.

(b) At a minimum, the following functions shall be monitored: Voltage, current, kW, kW demand, kW hours, kVA, kVAR and power factor.

5.2 PRIMARY AND SECONDARY ELECTRICAL TRANSFORMATION AND DISTRIBUTION

5.2.1 UTILITY SERVICE TO VA MEDICAL CENTERS

(a) Any utility service that enters VA property to the VA primary switchgear shall be installed underground.

(b) The primary distribution voltage should not exceed l5 kV. The use of higher voltages up to 35 kV will be considered for approval, if cost effective and in compliance with the utility company's rules and regulations.

(c) The preferred utility service should consist of a single primary source. Where utility reliability is in question and if it can be justified as cost effective, consider two independent feeders from two independent sources.

5.2.2 PRIMARY DISTRIBUTION 5‑15 KV

(a) Shall be a primary selective system.

(b) Primary switchgear rated 5 kV and l5 kV should be located indoors, preferably in a room having an exterior wall. The area shall have the necessary mechanical ventilation or cooling system to maintain indoor temperature, as required for proper operation of the equipment.  When the equipment cannot be placed indoors, the primary switchgear shall be located outdoors in a factory- assembled, weatherproof, tamperproof, walk‑in aisle enclosure. Equipment shall be located above the 100 year flood plain.
(c) The switchgear shall be metal clad. Circuit protective devices shall be electrically operated, draw‑out type circuit breakers. For primary power supply to mechanical equipment and for service to other than Patient‑care Buildings, use metal-enclosed fused switchgear line‑ups.

5.2.3 SECONDARY DISTRIBUTION

(a) Health Care, Research, Clinical and Ambulatory Care Facilities and Essential Buildings with l000 kVA or Larger Demand Load: The total building load (calculated demand kVA plus future growth) should be served by multiple single‑ended unit substations. A transformer shall not supply more than half of the building load. The maximum transformer size for 208Y/120 volt systems is to be 750kVA. The maximum transformer size for 480Y/277 volt systems is to be 1500kVA. Provide integral, interlocked primary selector switches (not loop feed) and load interrupter switches with current limiting fuses for each transformer.

(1)
The above requirement serves as a guide to the Engineer. Any exceptions shall be submitted to the VA for review and written approval prior to proceeding with the design.

(b) Other Health Care Facilities or Essential Buildings with Less than l000 kVA Load: Use a single transformer with integral, interlocked primary selector switches and load interrupter switches with current limiting fuses.

(c) Quarters and Private Dwellings: Each dwelling shall have its own kilowatt‑hour meter, service disconnecting means and panelboard.

5.2.4 ELECTRICAL ROOMS

(a) Definition: An electrical room is an area located within a building or structure which contains high‑voltage transformers, primary switchgear, secondary distribution equipment with related panelboards or any combination of these.

(b) Construction: Any pipe or duct system foreign to the electrical installation shall not enter or pass through an Electrical Room. The Engineer shall ensure that foreign piping such as water pipes, steam pipes, medical gas pipes, soil pipes, sanitary drains, storm drains, A/C ducts and other unrelated systems are not installed in the Electrical Room. Sprinkler piping serving only the Electrical Room shall not be considered foreign to the electrical installation and not pass thru the room and serve other areas. Electrical Rooms shall not be located beneath toilets, showers, laboratories, kitchen or sinks.

(c) Existing Buildings – Waterproofing: Where it is not possible to comply with medical program requirements, a continuous metal pipe sleeve or a membrane waterproof ceiling shall be provided below the piping and above the electrical equipment to protect it from water leaks. Standard ceiling height must be maintained in the room. Drip pans and troughs shall not be acceptable substitutes for membrane waterproof ceilings.

(d) Transformer and Switchgear: Rooms in which oil‑filled transformers or switches are located shall be 3‑hour fire resistant construction, and shall comply with all the requirements for transformer vaults in Article 450 of the National Electrical Code. Where sprinklered, l‑hour fire rated construction is permitted. These rooms shall have a minimum 100 mm (4‑inch) high door sill. Floor drains shall not be included in any Electrical Room. (See also VA Construction Standard CD‑3, "Piping, Ducts, and Electrical Conduits‑Emplacement of.") The rooms shall have the necessary mechanical ventilation or cooling system to maintain the indoor temperature range required for proper operation of the equipment.

5.3 ELECTRICAL FACILITIES FOR OPERATING ROOMS

5.3.1 REFERENCES
Refer to Articles 3.4.3, 3.4.10 and 3.4.17 for additional information regarding receptacle layouts.
5.3.2 ISOLATED POWER SYSTEMS FOR GENERAL USE IN HUMAN OPERATING ROOMS   IN SURGICAL SERVICE

(a) One or more isolated power panels (with transformer, line isolation monitor, circuit breakers, etc.) in each Operating Room shall power all electrical apparatus within the Operating Room (receptacles, surgery lights, film viewers, etc.), except for general ceiling lights and X-ray equipment.

(b) Sixteen to twenty‑four single "Hospital Grade" NEMA type 5‑2OR electrical receptacles shall be distributed on the walls, ceilings or service columns for general use in every Operating Room.  The actual number of receptacles, their locations and the consequent number of power panels per room shall be determined during the design process.  Not more than one receptacle shall be connected to a single isolation panel circuit and identified as to its serving panel and the circuit number in the panel, except for receptacles in service columns.

(c) Isolation transformers shall not exceed 7.5 kVA. 
(1) For General Purpose and for Special Procedure Operating Rooms (e.g., cardiac/neurological), the isolated power system shall not be less than a total of 15 kVA. 
(2) For Cystoscopic Operating Rooms, the isolated power system shall be not less than a total of 10 kVA.

5.3.3 ISOLATED POWER SYSTEMS FOR GENERAL USE IN ANIMAL OPERATING ROOMS IN MEDICAL RESEARCH SERVICE

(a) One isolated power panel (with transformers, line isolation monitor, circuit breakers, etc.) shall be provided for each operating table in every Animal Operating Room.

(b)The isolated power panel shall be not less than 5 kVA, located in a permanent wall nearest to the table, and shall power all electrical apparatus associated with the table (receptacles, film viewers, surgery lights, etc.), except for general ceiling lights and X‑ray equipment. 

(c) Isolation transformer shall not exceed 7.5 kVA. Eight single "Hospital Grade", NEMA type 5‑20R power receptacles shall be provided for general use at each table; four flush mounted in the ceiling (two at each end of the table); and four distributed on the permanent wall(s) associated with the table.

5.3.4 ISOLATED POWER SYSTEMS FOR SURGICAL LASERS IN HUMAN OPERATING ROOMS FOR SURGICAL SERVICE OR ANIMAL OPERATING ROOMS FOR MEDICAL RESEARCH SERVICE

(a) Surgical laser characteristics shall determine power requirements for each project.

(b) Where feasible, lasers shall be powered from general use isolated power systems or dedicated use isolated power systems. Otherwise, a grounded, permanently wired electrical service shall be provided.
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6 LIGHTING


6.1 GENERAL

This article covers the lighting requirements for VA facilities. Refer to Appendix A, VA Illumination Levels. Use IESNA standards for lighting situations that are not covered by this article. 
6.2 STANDARDS

Refer to Article 1.5.

6.3 LIGHTING CALCULATIONS

6.3.1 CRITERIA
Perform all lighting calculations based on VA illumination levels in Appendix A. Where there are no VA illumination levels, refer to IESNA Lighting Handbook for specific applications. All calculations shall use one or more of the techniques described in the IESNA Lighting Handbook. 

6.3.2 INCLUDE THE FOLLOWING INFORMATION IN ALL SUBMITTED CALCULATIONS:

(a) Room Name

(b) Room Number

(c) Fixture type chosen for the room

(d) Number and type of lamps to be used in the room

(e) Required illumination level (VA or IESNA)

(f) Calculated illumination level

6.4 DETAILS

Provide individual lighting fixture details or a lighting fixture schedule on the drawings and not as part of the specifications. 
6.5 DESIGN APPROACH

6.5.1 DEVIATIONS

(a) Whenever deviations from the VA's Standards and/or Design Guides occur, the Engineer shall make recommendations applicable to that specific project.

(b) Request approval from the VA for the implementation of any new or improved lighting products and/or systems that are energy efficient or result in cost savings.

6.5.2 LIGHTING SCHEMES

At least two (2) proposed lighting schemes for special areas (Visitor Lobbies, Cafeterias, Atriums, etc.) should be provided. Each layout shall vary in concept and materials such as fixture layout, fixture type, lamps, louvers, reflectors, etc. This will enable the VA to select the best scheme to suit its goals and budget requirements.
6.6 LIGHT SOURCES
6.6.1 INCANDESCENT

Use compact fluorescent lamps in lieu of incandescent light sources, where appropriate, for general illumination.
6.6.2 HIGH INTENSITY DISCHARGE (HID)

Utilize HID sources for large interior utility spaces having relatively high ceilings or where maintenance is difficult (i.e., Boiler Rooms and Mechanical Equipment Rooms.) High pressure sodium is preferable where color is not an important factor.
6.6.3 FLUORESCENT

(a) Use fluorescent lamps as the principal interior lighting source. 

(b) Utilize F32T8 32 W (watts) rapid start, fluorescent lamps with a color temperature of 3500 degrees K, a color rendering index (CIE) not less than 75 and an initial 3050 lm (lumen) minimum output, except color- corrected lamps having a color rendering index (CIE) of 90 or above and correlated color temperature between 5000 degrees K and 6000 degrees K in the following areas:

(1) Over the beds in all Intensive Care Units 

(2) Over the beds in Coronary Care Units

(3) Over the beds in Recovery Rooms 

(4) Over the beds in Life Support Room

(5) Over the beds in Observation and Treatment Room

(6) Electromyographic Rooms

(7) Autopsy (Necropsy) Rooms

(8) Surgery Rooms (color shall match that of the O.R. light)

(9) Dental Rooms (Examination, Oral Hygiene, Oral Surgery, Recovery, Labs, Treatment and X‑ray)

(c) In other areas where special lighting may be required, follow the latest illumination levels list.

6.7 BALLASTS

Electronic high‑frequency type ballasts shall be used for all fluorescent lighting that utilizes type F32T8 and F32/U lamps in all areas except Animal Research Spaces, Libraries (within a 6 m (20 ft.) sphere from the book detectors) or any other areas as specifically directed.

All other fluorescent lamp types shall utilize the standard electromagnetic core‑and‑coil type.

6.8 FIXTURES

(a) Specify fixtures having high efficiency (output/bare lamp lumens), where practicable, within the visual constraints dictated by the application.

(b) Specify fixture types which utilize controlling elements (lenses, louvers, reflectors, etc.) designed to provide the best utilization of emitted light at the task location. Use parabolic louver equipped fixtures in office areas, Nurses Stations, and similar spaces where CRT equipment is generally used.

(c) In addition to two‑lamp and four‑lamp fluorescent fixtures, utilize three‑lamp fixtures as required to tailor the lighting design closer to the required illumination levels.  

(d) Exit Fixtures:

(1) Provide exit light fixtures in accordance with NFPA 101, Life Safety Code. Fixture style (LEDs) will be selected by the Engineer or as described in VA Master Specification Section 16510, "Building Lighting Interior."

(2) Connect exit lights to a separate life safety circuit(s) using a design load of 7W (watts) maximum, per fixture.

(3) Indicate double-faced fixtures and/or directional arrows on the drawings, where required.

(4) For exit fixtures in Psychiatric Units, use the metal stencil faced type with non‑glass translucent backing material.

6.9 LIGHTING LAYOUTS 

(a) Use VA illumination levels as design values and not as minimums. Select the number of lamps and the fixture type according to the recommended finishes specified in each area to ensure the intended lighting levels.

(b) In Offices, Examination Rooms and similar spaces with non‑fixed task locations which require 645.6 lux (60 foot candle) or greater, position ends of fluorescent fixtures (or rows) within 750 mm (2‑1/2 ft.) of abutting walls. Select fixtures and lamp quantities to provide the required lighting level.

(c) Eliminate lighting fixtures from established general lighting layouts designated as non‑task areas such as aisle space or other traffic locations in front of doorways. Eliminate the fixture for rooms over 9 sq. m (100 sq. ft.) if a door swing arc intercepts a lighting fixture on the floor plans.

(d) Instead of using the ceiling system, run continuous rows of three‑lamp fluorescent fixtures centered over the front edge of wall‑mounted benches and crosswise to double‑sided benches in laboratories, pharmacies, shops and similar areas having work tables and benches. Eliminate or reduce the number of fixtures over open floor areas.

(e) Provide fluorescent over mirror lights in all toilets by using two 32 W (watt) lamps. The fixture length does not need to be confined to the width of the mirror. Size the fixture to double as general illumination in the case of small toilets. If a bathtub or shower is included, install a ceiling light.

(f) In storage, shelf or stack areas, mount fixtures in rows lengthwise over aisles between rows of shelves to make the most efficient use of the lighting. In areas over 37 sq. m (400 sq. ft.), consider running continuous fixture rows at 45 degrees to the general room dimensions, coordinating the layout with the ceiling system design.

(g) Special lighting treatment of decorative areas such as Lobbies, Waiting Rooms, Patios, Auditoriums, Chapels, etc., shall be limited to efficient light sources that can only be used on special occasions or double as general illumination. Decorative lighting of exterior areas is permitted only where it is incidental to a functional lighting system. Consider the use of compact fluorescent or HID lamps.

(h) In public corridors, lobbies or entrances to the building, energy levels should not exceed 1 watt/sq ft.   

6.10 CONTROL

(a) For fixtures with three, four or more lamps, switch the lamps symmetrically for two (or three) lighting levels.

(b) In large window areas, switch fixture (or fixture rows) nearest to the window separately.

(c) Where two or three‑room entrances are not immediately adjacent to each other, provide three or four-way switching of all room lights.

(d) Utilize low‑voltage switching in large areas with multiple entrances to allow extinguishing of all lights from any room exit.

(e) Utilize low‑voltage switching in large areas to control illumination separately at logical work station locations, such as General Laboratories, Pharmacy areas, Shops, etc.

(f) Install occupant sensor (ultrasonic/infrared) controls for room lights in Public Toilets, Conference Rooms, Day Rooms, Examination Rooms (over 400 W (watts) of lighting) and similar spaces. Include a conventional wall switch at doors to provide override "OFF" and active "OFF‑ON" functioning.

(g) Control exterior lighting by photoelectric controls and overriding astronomical time switches. Provide circuiting for roadway and parking area luminaries in logical groups utilizing time switches to allow cycling off of the lighting in unused areas during the night. Retain some security lighting.

In relatively large, infrequently used rooms such as crawl spaces, pipe spaces, interstitial spaces, Attics, etc., where lights can be left on unnoticed, install a pilot light outside the area which indicates when the lights are on.

6.11 BEDROOM LIGHTING REQUIREMENTS

6.11.1 BED LIGHTS

(a) Fluorescent wall bracket fixture 1200 mm (4ft.) with two lamps for up‑light and two for down‑light for reading. The fixture should be totally patient controlled with a four position pull‑cord switch (up‑down‑both‑off). Exception: Single bedrooms shall have up‑light controlled from switch inside room entrance. Fixtures shall be for use on 120 V (Volts) circuits.
(b) In bedrooms with lavatories, provide a pull-cord for total patient control. See Article 6.11.6 "Bedroom Lavatory" below.

(c) Domiciliary ‑ Bed lights are not required.

(d) Intensive Care Units ‑ Provide a flexible arm tungsten-halogen fixture, bracketed from the PBPU for reading and examination. Control by switch on the lamp head.

6.11.2 OVER‑BED TASK LIGHTING

(a) Fluorescent fixture (4-lamp), 600 mm x 1200 mm (2 ft. x 4 ft.) parallel to and centered over each bed. Control from switch in PBPU (or bedwall when PBPU is not employed). Provide label for the switch with 6 mm (1/4 inches) engraved letters "OVERBED LIGHT" on PBPU or the wall plate.

(b) Intensive Care Units - Fluorescent fixture (6-lamp), 600 mm X 1200 mm (2 ft. x 4 ft.) parallel to and centered over each bed. Control by combination dimmer/switch outside of door to bed cubicle or Isolation Room. Include 3‑way switch at vicinity of Nurse Console.

(c) Domiciliary and Mental Health and Behavioral Nursing Units-Over-Bed: Task lighting is not required. 

6.11.3 GENERAL LIGHTING

(a) None required (provided by bed light, up‑light and spill light from vestibule lighting). Exception: Provide a fluorescent fixture (3-lamp), 600 mm x 1200 mm (2 ft. x 4 ft.) over the center floor area of four‑bed rooms, controlled from inside the corridor door. If the center floor area is not available, use two (2‑lamp), 600 mm x 600 mm (2 ft. x 2 ft.) fixtures--one on each side of the obstruction. In single bedrooms, use the up-light from the bed light.

(b) In rooms with two or more beds, if no vestibule or bedroom lavatory (sink) is provided, provide a separate light source near the open floor area (outside curtain tracks) such as 2-lamp type 600 mm x 1200 mm (2 ft. x 4 ft.) or other fluorescent type fixture suitable to room conditions. Control by switch inside corridor door.

6.11.4 VESTIBULE LIGHTING

(a) Fluorescent fixture (2-lamp), 600 mm x 600 mm (2 ft. x 2 ft.) for single‑bed and multi-bed rooms located at entrance to bedroom

(b) Control by switch inside corridor door

6.11.5 SERVICE ALCOVE

(a) Fluorescent fixture (2-lamp), 600 mm (2 ft.), 900 mm (3 ft.) or 1200 mm (4 ft.) wall bracket fixture over mirror

(b) Control by switch inside corridor door or adjacent to alcove, as appropriate

6.11.6 BEDROOM LAVATORY (SINK)

(a) Fluorescent fixture (2-lamp), 600 mm (2 ft.), 900 mm (3 ft.) or 1200 mm (4 ft.) wall bracket fixture over mirror

(b) Control by switch inside corridor door. Provide 3‑way switch near lavatory when lavatory is more than 3 m (10 ft.) from the corridor door

6.11.7 NIGHT LIGHT

(a) Fluorescent fixture, wall mounted 450 mm (18 inches) above the floor and located to primarily illuminate the circulation area between the bed(s) and the toilet or service alcove.

(b) Control locally by switch on the fixture. Control night light circuit(s) through simple 24‑hour master timer in the electrical closet.  Exception: In ICU cubicles, control by wall switch at entrance to the cubicle and delete switch on the fixture.

(c) Intensive Care Units -Fluorescent fixture, wall mounted 450 mm (18 inches) above the floor and located to illuminate the primary circulation area of the bed cubicle or Isolation Room. Control by switch inside the bed cubicle or Isolation Room door.

6.11.8 TOILET/BATHROOM

(a) Fluorescent fixture (2‑lamp), 900 mm (3 ft.) or 1200 mm (4 ft.), as appropriate, wall mounted over mirror. Where bathtub or shower is included, use a fluorescent fixture (2-lamp), 300 mm x 1200 mm (1 ft. x 4 ft.), 600 mm x 600 mm (2 ft. x 2 ft.) or 600 mm x 1200 mm (2 ft. x 4 ft.) ceiling light in addition to the mirror light. In some cases, a moisture-proof shower light may also be required.

(b) Control by switch(s) inside the room door(s).

6.11.9 CLOSETS or LOCKERS
Place fixtures appropriately to provide adequate lighting in closets and lockers.
6.12 CORRIDOR LIGHTING IN NURSING HOMES AND GERIATRIC AREAS (NOT    DOMICILIARY)

(a) Design lighting to minimize both direct and indirect glare in the eyes of the elderly and visually impaired. Use appropriate indirect fluorescent lighting that is efficient, easily serviceable, and does not collect excessive amounts of dust.

(b) Off‑center direct fluorescent lighting units placed at or near the walls can minimize reflections from the floor. Louvers or baffles oriented at right angles to the corridor are effective in blocking direct glare. Reasonable uniformity is desirable; however, breaks should be provided in fixture runs as some shadowing is beneficial in delineating forms and shapes for the visually impaired.

(c) Designs should not encourage dirt accumulation or exceed required energy limits and ensure easy maintenance.

6.13 DENTAL SUITE LIGHTING

6.13.1 GENERAL: (Coordinate design with Receptacle Requirements. Refer to Article 3.4.15. 
(a) Locate low-voltage control multi switches within receptionist area for selective centralized control of normal lighting. Switch by logical groups of contiguous rooms, limited in area to 10percent of the total Dental Suite area.

(b) Locate relay panel next to local normal power panel for control of lighting circuits.

(c) Install low-voltage wiring in conduit.

(d) Connect low-voltage power supply transformers to the Critical Branch of the Essential Electrical System.

(e) Lighting and power circuits that are connected to the Critical Branch shall not be switched by the low-voltage control scheme.

(f) Lighting circuits that are connected to the Life Safety Branch (i.e. egress lighting) shall not be switched.

(g) Certain power circuits, which are identified in the Equipment Guide List, shall not be switched by the low-voltage control scheme.

6.13.2 DENTAL EXAM LIGHT SWITCHING

Install a wall switch located away from the regular light switches at the door, preferably on a side wall convenient to the dentist or assistant. Include a pilot light with the switch to indicate an active service.

6.14 EYE EXAMINATION ROOMS
Provide fluorescent lighting fixtures with dimming ballasts and the following controls in each Eye Exam Room in the Eye Clinic:
(a) One 3‑way switch at the strike side of the entrance door.

(b) One 3‑way dimmer switch on the side wall near the expected location of the projection screen.

(c) One 4‑way floor switch, foot operated, with approved rubber- insulated cable--approximately the diagonal length of the room exposed on floor. Extend this switch from a recessed junction box mounted 150 mm (6 inches) above the finished floor to clear the vinyl-base molding.

6.15 HEMODIALYSIS EXAM
In addition to a fluorescent fixture (two-level switch) over each patient lounge bed, provide a 250 W (watt) quartz down light over both sides of the lounge bed. Control by a single dimmer control at the bed wall.
6.16 INTERSTITIAL SPACES

(a) Install lighting by fluorescent strip lights equipped with wire guards.

(b) Spaces with walkways or catwalks only:

(1) Locate fixtures appropriately along catwalks and walkways.

(2) Select a few appropriate fixtures to be on an un-switched emergency circuit.

(3) Switch all non‑emergency powered fixtures from all access doors to the space. Long catwalk runs should be separately switched.

(c) Spaces with "walk‑on" floors:

(1) Provide general lighting to avoid piping, ductwork and equipment, with emphasis at walkways.

(2) Select a few appropriate fixtures to be on an un-switched emergency circuit.

(3) Switch all non‑emergency powered fixtures locally by bays (or groups) and at each access door. Walkway lights should be switched at all related access doors. Use low‑voltage remote control switching to extinguish all non‑emergency general lighting from every access door to the space. 

(d) Provide a small red pilot light over the outside of each access door to the interstitial space indicating when the switched lighting is on.

(e) Locate exit lights inside the access door to the interstitial space at a point 1200 mm (4 ft.) after the finished floor and approximately 150 mm (6 inches) horizontally from the access door frame. Provide exit lights with metal stencil face type to minimize breakage. Provide additional directional signs, if the path or route to the access door(s) is particularly circuitous.

(f) Connect all or part of the lighting in Equipment Rooms at the interstitial floor level on emergency circuits. In the smaller Equipment Rooms, the emergency lighting should be switched at the doors as with all other fixtures. In large Equipment Rooms, a few select emergency fixtures should be un-switched, and the rest switched from inside the door(s) and monitored by pilot light outside the door(s).

6.17 KITCHEN HOOD
Control lighting fixtures, which are integral with kitchen exhaust hoods, to operate when the exhaust system for the hood operates.
6.18 POOL LIGHTING

(a) The lighting of therapeutic pools should minimize glare on the water. Use lighting fixtures mounted above or at a high angle as viewed from the pool. Do not mount lighting fixtures directly over the pool unless they can be serviced from above. For underwater lighting, use low voltage, wet niche type.

(b) Utilize fluorescent, metal halide or deluxe white mercury sources for reasonable color rendition mounted in moisture-resistant fixtures above the pool or pool apron. Provide underwater lighting from niches in pool walls. Refer to Illuminating Engineering Society Handbook for underwater lighting recommendations. Use wall-mounted fluorescent fixtures or HID wall packs to light the apron and shield them to prevent the spilling of glaring light into the pool. Overhead lighting, which partially lights the pool surface, is preferred.

(c) An illumination level of 430.4 lux (40 foot-candles) minimum is recommended for the apron. Underwater lights should supplement the spill light from the overhead apron lighting to provide clear visibility of persons in the pool.

(d) If the ceiling height is sufficient to avoid bright spots, use wall- mounted indirect HID luminaries for effective general illumination.

6.19 ANIMAL WARD

(a) Design lighting systems in accordance with “Guide for the Care and Use of Laboratory Animals” published by the Institute of Laboratory Animals Resources. The Guide calls for two lighting levels -- one for workers and a reduced level for the animals.

(b) Provide uniformly spaced rows of single‑lamp "enclosed and gasketed" fluorescent fixtures. Rows are to be over both cage and aisle locations. In a pattern, control between one‑quarter and one‑third of the fixtures by time clock and the remainder by wall switch, yielding an approximate all‑on level of 645.6 lux (60 foot-candles) and a minimum time‑controlled level of 215.2 lux (20 foot-candles). Locate a similar type three‑lamp "enclosed and gasketed" fixture over the sink/counter area and control by a separate wall switch. Mount all controls on wall outside of the room door. Connect the timer- controlled lights to an emergency circuit.

(c) Provide timer on corridor wall adjacent to each Animal Housing Room or ward door to control general lighting in the room. Timer shall be a 7‑day, 24‑hour dial unit with 15‑minute minimum interval adjustments.  Include an adjacent override switch having a pilot light to indicate the override position.

6.20 SURGERY WARD

6.20.1 SURGERY LIGHTS 

(a) General Purpose Operating Room: Type B centered over the surgery table

(b) Orthopedic, Cardiac, and Neurosurgery Operating Rooms: Type B located approximately 300 mm (1 foot) toward the surgery table head end from the table center, with a Type A located 450 mm (18 inches) on the bias from a foot corner of the surgery table

(c) Cystoscopic Room: Type A centered over the surgery table

(d) Minor Surgery Room:

(1) Operating Room Suite: Type B centered over the surgery table

(2) Ambulatory Care: Type B centered over the surgery table.  Note:  If there is no Minor Surgery Room, provide a Type A over each bed in the Life Support Unit

(e) Procedures Rooms (Cardiovascular Laboratory): Type A centered over the cardiac catheterization table

(f) Animal Surgery Room (Research): Type D mounted on 1350 mm (54 inches) tracks at each table

6.20.2 LIGHT INTENSITY CONTROLS
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6.21 WET AND DAMP LOCATIONS

Provide "Enclosed and Gasketed" lighting fixtures in dishwashing, cage washing, showers and similar areas of high humidity to insure proper fixture operation and longevity.
6.22 PARKING GARAGES

(a) Provide suitable and cost efficient lighting for parking garages such as fluorescent, high intensity discharge (HID) or high pressure sodium.  Do not use low-pressure sodium.

(b) Consider safety and security for the public in the lighting design.  Installation of lighting fixtures should limit spill light and excessive glare to adjacent private and public property.

(c) The recommended lux (foot-candle) levels in Appendix A, Illumination Levels of this manual, shall be the minimum maintained values for interior parking facilities.

(d) Install additional lighting fixtures at the entrances of parking garages to ease the adjustment from daylight to the low-level lighting inside the garage. Provide a photoelectric sensor to switch these fixtures on during daylight hours and off at night.

6.23 EXTERIOR LIGHT SOURCES

(a) Utilize high-pressure sodium vapor light sources for exterior lighting

(b) Where a specific detail is to be highlighted (i.e. a Flag), use a halogen source

6.24 EXTERIOR FIXTURES

(a) On new work where there are no existing fixtures, provide fixture details or a lighting fixture schedule to provide adequate details for each fixture used on the project. Provide this information on the drawings and not as part of the specification.

(b) At existing sites, new fixtures shall match the existing exterior fixtures. Provide details and/or manufacturer’s name and catalog number, if possible. 

6.25 OBSTRUCTION LIGHTING

For cooling towers, buildings and smoke stacks, implement obstruction lighting per specification Section 16510 upon verification with the Federal Aviation Administration (F.A.A.), if such lighting is required. Refer to Advisory Circulars 70/7460-1H, Obstruction Marking and Lighting. Advisory Circulars are available free of charge, with written requests only. Write or Fax to:

U.S. Department of Transportation


Subsequent Distribution Office


Ardmore East Business Center


3341 Q 75th Ave; Landover, MD 20785


Publications Help Line:301-322-4961 (P); 301-386-5394 (F)

6.26 EXTERIOR FIXTURE CONTROL

(a) Use photoelectric sensors or astronomical time clocks, as appropriate, for each application.

(b) Maintenance or security lighting for cooling towers shall be locally switched, as necessary.

6.27 PARKING LOT ILLUMINATION

6.27.1 GENERAL

(a) Large parking lots shall be illuminated with pole-mounted fixtures. The maximum height of a pole shall be 12.2 m (40 ft.).

(b) A combination of wall-mounted (mounted on exterior hospital wall) and pole-mounted fixtures shall be used for illumination of small parking lots. Wall-mounted fixtures shall be of the wall-pack type with cut-off photo-metrics. Maximum pole height shall be 9.1 m (30 ft.).

(c) Renovations/Additions: Match existing pole/fixture styles. 

(d) Lamp type shall be coordinated with the VA.

(e) Security and Landscape lighting is not addressed herein and may affect the standards indicated. The site lighting shall be completely coordinated – lamp sources for general purpose, security and landscape lighting shall be identical.

(f) Pole Protection: Preferred pole locations are islands and landscaped areas beyond the reach of vehicle bumpers. When not practical, extend concrete base 760 mm (30 inches) above finished grade.

(g) Lighting Controls: Time clock/photocell combination

(h) Circuiting: For large lots, alternate circuiting to poles

6.27.2 LIGHTING LEVELS

(a) Minimize direct light onto windows

(b) Minimize illumination onto adjacent properties

(c) Maintained illuminances:

(1) Basic

(2) Minimum Horizontal Illuminance:
0.2fc (2 lux)

(3) Uniformity Ratio (Max/Min): 20:1

(4) Minimum Vertical Illuminance: 0.1fc (1 lux)

(d) Enhanced Security:

(1) Minimum Horizontal Illuminance:
0.5fc (5 lux)

(2) Uniformity Ratio (Max/Min): 15:1

(3) Minimum Vertical Illuminance:
0.25fc (2.5 lux)

(e) Higher illuminances shall be provided at exits, entrances, gate accesses and main drives and cross aisles. 
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7 SPECIAL TELECOMMUNICATIONS SYSTEMS

7.1 SCOPE

This section covers requirements for the Special Telecommunications Systems (hereinafter referred to as "Special Systems") provided in all VHA Facilities (including leased spaces). "Special Systems" are identified as those telecommunications systems that are not Telephone, Data or Fire Alarm (or related functions) provided in VHA Facilities (including leased spaces. Contact VHA’s Telecommunications Consultants Division (TCD-194D) at 301-734-0350 for technical instructions, guidance, editing and approval(s) for Systems Design, Master Construction Specifications and Contract Drawings. These reviews and approvals include technical changes, interpretation and certification of the aforementioned telecommunications contract documents after the Architect Engineer (A/E) has developed and compiled them for the project. Additionally, contact TCD-194D for specific instructions and acceptable guidelines concerning National and Local Code and VA compliance. These systems include, but are not limited to the following:
(a) A complete Telecommunications Distribution Cable Plant System(s) that is compatible with and fully compliments the Facility’s existing Telecommunications Infrastructure Plant (TIP)

(b) Audio-Visual Nurse Call (identified Critical Service Operation) and Code One System (identified Life Safety Operation)

(c) Central Audio Distribution Systems used in Auditorium, Medical Media, Education, Chapel and Recreation Areas

(d) Dental Clinic Intercommunication Systems that are not substituted by "hands free" telephone or Nurse Call Systems (identified as Public Safety Operation)

(e) Door Control Systems (identified as Patient/Public/Staff Safety Operation)

(f) Emergency (Duress) Call (Panic Alarm) Systems (identified as Patient/Public/Staff Safety Operation)

(g) Intercommunication Systems (identified as Public and Staff Safety Operation)

(h) Master TV Antenna Equipment and Systems

(i) Motion Intrusion Detection Systems (identified as Patient/Public/Staff Safety Operation)

(j) PA Systems (identified as Public Safety Operation or Life Safety Operation when carrying Code Blue or One calls

(k) Patient Annunciation Systems (identified as Emergency Operation)

(l) Radio Entertainment Distribution Systems
(m) Radio Paging System (identified as Public Safety Operation and upgraded to Life Safety when interfaced to Code Blue or One calls)

(n) Security Camera Systems (identified as Patient/Public/Staff Safety Operation)

(o) Security Management (including stand alone) Systems (identified as Patient/Public/Staff Safety Operation)

(p) Two-Way Radio Systems (identified as Public Safety Operation for Security, Engineering and Medical Functions)

7.2 GENERAL REQUIREMENTS

(a) All Telecommunications Systems used in VHA Facilities must conform to VA Master Construction Specifications.

(b) The term "provide" where used herein and in VA Construction Specifications shall mean the same as "designed, engineered, furnished, installed, tested, guaranteed and certified" by the A/E and, when appropriate, the Contractor.

(c) Refer to Article 8.1.1 for additional information.

7.3 WIRES AND CABLES

For all wire and cable installations (A/E Note – Follow the general guidelines outlined in Article 8.2 and VA Master Construction Specification Section 16742).
7.4 CONDUITS AND INTERCONNECTION BOXES

For system conduits, junction boxes, routing, termination, risers, horizontal runs, sizing, etc., follow the general guidelines outlined in Article 8.3 and VA Master Construction Specification Section 16742.
7.5 OPEN WIREWAYS AND CABLE TRAYS

(a) Unless otherwise specified, install all system wiring and cabling in Occupational Health and Safety Administration (OSHA) National Recognized Testing Laboratories (NTRL) approved telecommunications open wireways or partitioned cable trays.

(b) Open wireways or partitioned cable trays may contain multiple communications systems of like service as permitted by the National Fire Protection Association (NFPA). These combinations must be approved by (TCD-194D) prior to the system design. The wireways or partitioned cable trays must be able to protect and separate the communications cables as required by various National Codes and shall be NRTL certified and approved for Telecommunication System functions. Enclosed wireways or cable trays with hinged covers or conduits are acceptable alternates to open wireways or partitioned cable trays.

(c) Open wireways or partitioned cable trays may be mounted vertically as long as they are attached to solid building structures and the provided wires or cables are protected, secured from falling out and separated from other systems.

(d) Each open wireway, partitioned cable tray and/or conduit shall comply with NFPA 70, National Electrical Code (NEC) Articles 250, 517, 600, 700, 725 and 800, VA Master Construction Specification Section 16111 and Underwriter’s Laboratory (UL) 1069 and 1459.

(e) Wire and cable runs that are routed from open wireways or cable trays in interstitial spaces to the nearest telecommunications closet, head end or Equipment Room or telecommunications outlet shall be enclosed in conduit. However, the use of cable racks or ladders, installed from the telecommunications closet, is preferred above the ceiling for station cable installation in non-critical areas as long as each location’s egress and ingress signal processing, radiation and interference properties are maintained as described herein.

7.6 WIREWAYS OR CABLE TRAYS (ENCLOSED WITH HINGED COVERS)

(a) Enclosed wireways or cable trays are to be installed in interstitial spaces. They shall have a minimum size of 150 mm x 150 mm (6 inches X 6 inches) and originate at the riser backboards in the telecommunications closets or as described herein. A minimum of 250 mm (10 inches) clearance shall be maintained around the wireway or cable tray and there shall be a maximum of two (2) – 90 degree turns or total of 180-degrees of pathway direction change in any 75 m (250 ft.) run.

(b) The use of cable racks or ladders is not allowed for special systems certified for life and public safety and emergency operations unless specifically approved by TCD-194D, in writing, prior to system design and installation.

7.7 TELECOMMUNICATIONS DUCTS AND/OR CELLULAR FLOORS

Provide these items, when required, by approved system design (A/E Note: Refer to Article 8.6 herein for additional information.
7.8 TELECOMMUNICATIONS OUTLETS

Provide outlets as outlined in Article 8.7.
7.9 TERMINAL CABINETS

Provide cabinets as outlined in Article 8.8.
7.10 INSTALLATION REQUIREMENTS

(a) Special systems in new, renovated or leased VA Facilities shall be provided according to the appropriate 16000 series portions of the project specifications and conform to Instructions, Guidelines and Standards contained herein at a minimum.

(b) VA Master Construction Specifications, technically approved by VHA’s TCD-194D, are considered the minimum Telecommunication System Installation, Operation and Standard Requirements for all VHA Facility’s Telecommunications Systems. Contact TCD-194D for specifications, interpretations and technical approvals.

(c) If a VA Master 1600 Series Construction Specification does not address the specific project requirements or is not available for an identified system, the A/E is responsible for its development according to the VA’s Master 16000 Series Three Part Format and identified Operational and Installation Standards. Contact VHA’s TCD-194D for technical assistance and approval in generating official VA specification numbering of the developed specification for each project.

7.11 DRAWINGS AND DETAILS

(a) The A/E shall clearly show the exact locations of conduit runs, cable trays or wireways, equipment cabinets and/or racks, telecommunications closets/backboards, junction and/or pull boxes, in ground and/or above ground pedestals or "hand boxes" and manholes on the project’s electrical drawings. The drawings must identify originating locations of these runs when both originating and terminating points are not shown on the same drawing.

(b) Drawings must include a detailed riser diagram for all distribution systems and each subsystem interfaced (i.e. PA, RED, MID, CCTV, Radio Paging, etc.).

(c) A plot plan of the outside pathway and/or duct bank system detailing distances between buildings, manholes, in ground or above ground pedestals or "hand boxes" and the number and size of ducts (existing, in use and spare) shall be provided.

(d) Use VA Program Guide 7610, Equipment Guide List to complete each system drawing.

(e) Use VA Approved Standard Details, Program Guide PG-18-4, Standard Details and any typical layouts in the Supplement to this Manual as approved by TCD-194D for each specific project to complete each system and subsystem design.

(f) All construction drawings containing Telecommunication System equipment and/or Distribution Plants and Equipment Rooms must be approved by VHA’s TCD-194D before the drawings are considered acceptable for construction.

7.12 HEAD END (HE) EQUIPMENT ROOM

7.12.1 GENERAL

(a) Provide a climatically controlled, secure and protected room in the Mechanical Penthouse, Building Attic, Building Basement or an area dictated by System Design. If other than the Attic or Mechanical Penthouse is used, a separate 150 mm x 150 mm (6 inches X 6 inches) minimum cable chase /duct or minimum conduit counts, as described herein, must be provided from the alternate location exiting from the room backboard and terminating inside an accessible water-proof enclosure. The room must be designed with adequate space to accommodate all provided and planned Special Systems, Head-end Cabinets (i.e. MATV, CCTV, SSTV, RED, Satellite, Public Address, Two-Way Radio and Radio Paging and Microwave, etc.), Uninterruptible Power Supply (UPS) Systems, AC power, Air Handling and two future systems. The Special Systems, planned to be included in this room but to be installed at a later date, shall be clearly shown on the contract drawings insuring adequate space allocation to each cabinet for accessibility. If the Penthouse or Attic general area is used, it must be climatically controlled, properly sized and may be separated from the rest of the area by a floor to ceiling metal security fence provided with a minimum 1000 mm x 2100 mm (40 inches X 84 inches) locking gate if a room is not available or cannot be provided and the adjoining area(s) is not utilized by the Facility(s) elevator equipment. (A/E Note: TELCO equipment areas shall not use fencing of any type; only secure rooms are acceptable. See Article 8.11 for Specific TELCO Equipment Room Information.

(b) When selecting the (HE) Equipment Room site, avoid locations restricted by building walls. Accessibility for the delivery of standard enclosed equipment cabinets shall be provided. The room shall be located as close as possible to an outside roof entrance and not in or above patient care areas. The (HE) Equipment Room shall be located no more than 300 cable ft. from the Facility’s Emergency AC Power Distribution Panel that is designated to provide its AC power. Also, the (HE) Equipment Room shall be provided with an accessible 150 mm x 150 mm (6 inches X 6 inches) minimum cable duct/wireways or minimum number of conduits as described herein, from it to the Facility’s vertical riser system(s) for communication system wires and cables that access the Facility’s vertically stacked telecommunication closets. The use of open elevator Equipment Room areas is not allowed for this purpose and will not be approved.

7.12.2 POWER AND LIGHTING

A/E Note: Refer to Paragraph 8.11.1(b) for information.
7.12.3 COOLING 

(a) The HE room shall be provided with heating and/or cooling equipment capable of maintaining the internal space between 68 degrees and 80 degrees Fahrenheit, with humidity control. The relative humidity shall not exceed 50 percent. Heating and cooling requirements shall include the back‑up batteries and associated rectifiers. The HVAC equipment shall be stand‑alone in design and accommodate a twenty‑four hour, seven-day week, and year‑around operation. A minimum of 20,000 BTU/H cooling capacity is required.

(b) A/E Note: A fully climatically controlled, stand-alone equipment cabinet is acceptable for each special system in lieu of fully acclimatizing the HE areas. Refer to Specification Section 16735, PART 2 for specific "stand alone" Equipment Cabinets.

7.12.4 FIRE PROTECTION

AE Note: Refer to Paragraph 8.11.1(d) for information.
7.12.5 MINIMUM (HE) ROOM SIZE AND CONSTRUCTION SHALL BE AS FOLLOWS

(a) Each HE equipment and associated Control Room that is required by system design shall be rectangular in shape and free of obstructions, such as columns and braces, if possible. If columns or braces are present, they shall not impede the installation or operation of each individual system head-end equipment and access to each equipment cabinet’s front, side, or rear areas. The floor area occupied by the column shall not be counted as a part of the room’s minimum useable square ft. requirements. A minimum of 900 mm (3 ft.) shall be provided around each cabinet unless the cabinets are installed joined or side by side where the 900 mm (3 ft.) rule applies around the entire assembly. Minimum ceiling height shall be 2.4 m (8 ft.) above finish floor. The Equipment Room shall be a minimum of 3.7 m x 4.3 m (12 ft. x 14 ft.), or as large as the sum of the provided planned and two spare systems and access require.

(b) Each HE Equipment Room shall have a finished floor of material consisting of antistatic properties. Additional space shall be provided for necessary UPS and/or associated batteries required by designated Critical Life, Public and Staff Safety Systems (i.e. Radio Paging for Code One [aka Blue], Two-Way Radio for Security and Engineering Service and PA, if located in this area).

(c) Refer to Articles 8.11, 8.12 and 8.13 for requirements on the following:

(1) Backboards

(2) EMI

(3) Floor loading

(4) Floors and Walls

(5) Security

(6) Water and Drainage

(7) Wire management

7.12.6 BASEMENT INSTALLATIONS
Refer to Article 8.13 for information.
7.12.7 GROUNDING

(a) Lightning Protection System - A lightning ground copper bus shall be provided with a connection point located on the outside of the building where each of the system antenna cables and external wires enter the building. It shall be of sufficient size to allow each system antenna cable, control wire lightning protector and separate ground wire to each antenna mast to be connected directly to it. It shall be connected to the Facility’s external lightning protection system or directly run to earth ground on the outside of the building by a MIN mechanically and electrically protected #2 AWG stranded copper wire. UNDER NO CIRCUMSTANCE SHALL THIS EXTERNAL LIGHTNING GROUND SYSTEM BE INTERFACED OR INTERCONNECTED WITH THE INTERNAL BUILDING ELECTRICAL AND/OR SIGNAL GROUND SYSTEMS.

(b) Signal Grounding System- (A/E Note: Refer to Paragraph 8.11.1(e)(11) herein for information).

7.12.8 TCD-194D COMPLIANCE AND COORDINATION
TCD-194D will review and technically approve the location, size, capacity and internal items of the Equipment Room during the initial or post contract award of the Contract Drawings.
7.13 TELECOMMUNICATIONS CLOSETS

Provide these spaces as required by each System Design (A/E Note - Follow the general guidelines and requirements outlined in Article 8.15).
7.14 INTERSTITIAL INTERFACING SPACE, POWER AND LIGHTING

Follow the general guidelines and requirements outlined in Article 8.16).
7.15 REMOTE OR SECONDARY TELECOMMUNICATIONS CLOSETS

(a) These types of closets shall be provided normally for special telecommunications systems that are allowed in patient or other designated areas that exceed the 90 m (300 foot) maximum conduit distance for the primary telecommunications closets and the installation area is small enough as to not warrant the larger stacked telecommunications closets. The use of these closets must be specifically approved by TCD-194D during the design phase of the project. Each closet shall be a minimum of 1.5 m x 2.7 m (5 ft. x 9 ft.) or according to BICSI Wiring Standards for the areas, the closet is to be installed, whichever is greater. Minimum door size shall be 900 mm (36 inches) wide by 2100 mm (84 inches) high.

(b) Each wall of the closet shall be provided floor to ceiling with fire retardant 20 mm (¾ inch) plywood wall covering.

(c) Power & Lighting:

(1) Emergency Power ‑ Duplex receptacles and lighting shall be connected to the Facility’s Critical Branch of the Emergency Power system.

(2) 120 VAC Receptacles – Each telecommunications closet shall be provided with a separate 120 VAC 20 ampere circuit with two quadruplex receptacles, mounted in the center of each sideboard, 460 mm (18 inches) above the floor.

(3) 120 VAC Receptacles – Telecommunications backboards shall be provided with two (2) 120 VAC 20 Amp quadruplex receptacles on the backboard with a minimum of 610 mm (two foot) of separation and at 910 mm (36 inches) above finished floor (one for special and the other for other signal equipment). Provide a separate AC circuit for each six- (6) quadraplex receptacles.

(4) Overhead Lighting ‑ Install at least one (1) ceiling mounted two lamp 1200 mm (4 ft.) fluorescent light fixture with an "on‑off" switch located on the inside wall.

7.16 POLICE AND ENGINEERING CONTROL ROOMS

Provide these spaces as required by each system design. (A/E Note - Follow the general guidelines and requirements outlined in Article 8.12 herein).
7.17 TYPICAL LAYOUTS

A/E Note: Refer to Article 8.18 for information.
7.18 SPECIAL REQUIREMENTS

In addition to the guidelines stated herein and VA Program Guide 7610, Equipment Guide List, the following requirements shall be provided in the design (A/E Note: Obtain specific technical approved from TCD-194D prior to project design for the following systems):
(a) Nurse Call: Provide Emergency Nurse Call Stations in non‑patient ward toilet areas only at the following locations (A/E Note – Use Specification Section 16761 for requirements).

(1) Dental Service (if not covered by a hands free telephone intercom system)

(2) Drug Dependency Treatment Clinic

(3) Genitourinary Clinic

(4) Nuclear Medicine

(5) Oncology Clinic/Area (if not covered by a Nurse Call or Code One/Blue system)

(b) PA System - Provide a PA system that includes a speaker volume control in the Chapel, Theater and in each Multipurpose Room and Recreation Room and provide connections for these systems to Medical Media, Library or as approved by TCD-194D (A/E Note – Use Specification Section 16770 for requirements).

(c) Intercommunication System (A/E Note – Use Specification Section 16762 for requirements):

(1) At loading docks, provide an empty conduit system for connection of a telephone intercom between the Warehouse Office and loading dock where dock is not visible from the Receiving or Supervisor’s office.

(2) In the Dental Service, provide a dedicated intercom system throughout the Dental Suite. Refer to the Equipment Guide List for specific locations. (A/E Note: Station telecommunications wires, cables, conduit and telephone instruments for telephone hands free intercom system is an acceptable alternate as long as this deviation is specifically approved by TCD-194D during the project design phase.)

(3) Provide appropriate systems at designated Facility ingress and egress points connected to the respective Service Chief’s Office or Security Service Control Room.

(d) Radio Entertainment System - Provide speakers for radio and entertainment program systems as follows (A/E Note – Use Specification Section 16771 or 16772 for requirements):

(1) All loudspeakers shall be of the recessed or ceiling type in lieu of surface-mounted type, wherever possible.

(2) Loudspeakers in Psychiatric Dining Areas shall be operated by controls located in the serving kitchens.

(3) Loudspeakers in Canteen Dining Room and Retail Sales Areas shall be operated by controls located in Canteen Chief’s Office.

(4) Loudspeakers in each Dayroom, TV Lounge, Waiting Room and other designated areas that contain PA speakers may be combined within the same speaker back box and grille and use the same speaker cone as long as each speaker function contains a separate matching transformer and voice coil for each service (i.e. one transformer and associated voice coil for RED and one transformer and associated voice coil for PA). This consolidation practice is an acceptable alternate to two individual speakers, back boxes, grilles and mounts in these locations as long as each location is specifically approved by TCD-194D. Also, provide volume and selector controls in each of the aforementioned RED only areas at their Reception Room desk or as approved by TCD-194D.

(e) Master Antenna Television (MATV) Systems - (A/E Note – Use Specification Section 16781 or 17782 for requirements):

(1) Master Antenna system shall be mounted on hinged poles (or equivalent) where subjected to salt‑spray atmosphere.

(2) MATV Outlets in Nursing Home Care Units - Check with the Facility for the type of TV's -– swing arm, ceiling or wall-mounted ‑- to be used. Provide MATV outlets at ceiling or on the wall near patient beds.

(f) Motion Intrusion Detection (MID) - Provide the systems identified, required, and specified in VA Security Handbook 0730, VA Program Guide 18-3, Topic 14 and VA Master Specification Section 16727.

(g) Closed Circuit TV Systems for Door Monitoring or Security - Provide the systems identified, required and specified in VA Security Handbook 0730, VA Program Guide PG-18-3, Topic 14 and VA Master Specification 16738 Security Surveillance // Door // Patient ICU // Seclusion Unit // Television Monitoring Telecommunications Equipment and Systems.

(h) Electronic Access or Door Control - Provide the systems identified, required and specified in VA Security Handbook 0730 and VHA Directive 10-95-011, VA Program Guide PG-18-3, Topic 14 and VA Master Specification 16730, Security Management Telecommunications Equipment and Systems.

(i) Duress Alarm or Emergency Notification:

(A/E Note: Refer to VA Program Guide PG-18-3, Topic 14 and VA Master Specification Sections 16763, 16764 and 16765, Security Management Telecommunications Equipment and Systems for additional information.

(1) Provide the systems identified, required and specified in VA Security Handbook 0730, Program Guide, PG-18-3 and Topic 14.

(2) Under no circumstance shall the Facility’s telephone system be used to provide Duress Alarm Functions although telephone SWP or UTP circuits may be used as long as there are enough spare pairs to satisfy the telephone system installation and projected growth and each system does not interfere with the other. TCD-194D must specifically approve each instance of this process.

(j) Security Management and Control - Provide the systems identified, required and specified in VA Security Handbook 0730, Program Guide, PG-18-3, Topic 14.
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8 TELEPHONE/data SYSTEMS

8.1
  SCOPE
8.1.1
GENERAL
(a) This section covers the requirements for Telephone and Data Telecommunication Systems (hereinafter referred to as "The Systems") provided in VHA Facilities (including leased space). Contact VHA’S Telecommunications Consultants Division (TCD-194D) at 301-734-0350 for technical instructions, guidance, editing and approval(s) for Systems Design, VA Master Construction Specifications and Contract Drawing approvals. These reviews/approvals include technical changes and interpretation and certification of the aforementioned telecommunications contract documents after the A/E has developed and compiled them for the project. Additionally, contact TCD-194D for specific instructions and guidelines concerning National and Local Code and VA Compliance. 

(b) All of the systems used in VHA facilities must conform to VA Master Construction Specifications.

(c) The term "provide", where used herein and in VA Construction Specifications, shall mean the same as "designed, engineered, furnished, installed, tested, guaranteed and certified" by the A/E and when appropriate, the Contractor.
8.1.2
 SYSTEM TYPES

The systems may include any one or combination of the following:

(a) Telephone Private Branch Exchange (PBX - identified Critical Service Operation) switch and PA Systems (identified Public and Staff Safety and Emergency Operation)

(b) A complete system(s) telecommunications distribution cable plant that is compatible with and fully compliments the Facility’s existing Telecommunications Infrastructure Plant (TIP)

(c) Dial dictation system for PBX function

(d) Automated call director for PBX function

(e) Radio paging interface for all Call Code One (aka Blue) functions

(f)
Data terminal, routing, modem and concentrating equipment

(g)
Wire Shielded Twisted Pair (STP) or Unshielded Twisted Pair (UTP) and Cable (fiber-optic and/or coaxial) Distribution (inside and/or outside) System

8.2
WIRES AND CABLES
Wires and Cables, Refer to VA Master Specification Section 16742, Infrastructure Telecommunications Systems and Equipment for additional technical information:

(a)
An Original Equipment Manufacturer (OEM) certified and/or licensed structured cabling systems contractor that is able to pass through and support the OEM’s warranty and guarantee to VA and, who is technically approved in writing by TCD-194D, shall be retained by the General Contractor to provide all telecommunications wiring (copper) and cabling (coaxial and fiber-optic) and associated terminating and distribution equipment. The A/E’s design shall provide adequate space for equipment and cable termination and unobstructed wireways or cable and wire paths as described herein for the facility.

(b)
Provide all system wires and cables in a mixture of covered cable ducts, NRTL approved communications wireways, conduit and/or approved cable ladders, telecommunications outlets or alternates specifically approved by TCD-194D. Also, provide STP or UTP, fiber-optic, coaxial wires and cables and other distribution equipment and/or items as described herein. 

(c)
Provide cable and/or wire pathways for the systems including manholes, junction or pull boxes, interface and/or other items as described herein and in accordance with the NEC. The design of the pathway(s) in existing buildings shall incorporate the required existing Facility TIP cable duct or tray, wireways and conduit distribution systems. The A/E’s design shall instruct the Contractor to remove and dispose of all unused existing distribution wires, cables and pathway equipment not incorporated in the new or replacement pathway system and update the Facility’s TIP records according to VA Resident Engineer (RE) or designated Facility Contracting Officer.

(d)
The A/E’s design shall be confirmed by the respective OEM and provide clear instructions for the installation of the wire and/or cable pathway and distribution systems. Access shall be granted to the systems TELCO and Equipment Room(s) and Telecommunications Closets no later than 10 weeks prior to the delivery of the telephone and/or data equipment.

(e)
Plenum/CMP rated wire or cable shall be provided in all areas of the Facility rated as "Plenum" locations. Non-Plenum/CM wire or cable may be provided in all other areas. The type of wire or cable to be used depends on whether or not the wire or cable traverses active environmental controlled air spaces, local environmental hazards and Facilities Chief Engineer directives at a minimum.

(f) Wire or cable runs may be provided without conduit, cable duct or wire ways in non-critical areas. These wires or cables shall be fastened at such close intervals as described in VA Specification Section 16742 Infrastructure (Wire and Cable), Telecommunications Equipment and Systems to prevent sagging and to maintain clearance above suspended ceilings. Wires or cables shall not be attached to or supported by the suspended ceilings. 

(g)
Low-voltage wires or cables may be provided inside dry walls in flexible conduit or without conduit at the direction of the Facility’s Chief Engineer in writing for each specific location. Wire mold will not be approved for wire or cable on the outside of walls.

8.3 CONDUITS AND BOXES 

(A/E Note: Refer to VA Specification Section 16742 Infrastructure (Wire and Cable) Telecommunications Equipment and Systems for additional information)

8.3.1 GENERAL

(a)
All conduit runs shall contain no more than two 45-degree (or one 90-degree bend with access before and after bend) bends (no LB/condulets) between pull and junction boxes, manholes or telecommunications closets. Contact TCD-194D for technical approval for all conduit requirements.

(b)
Minimum radius of conduit bends shall be as follows:




Table 8-1 Minimum Radius of Conduit Bends

	CONDUIT SIZE

 mm (Inches)
	CONDUIT BENDS RADIUS

mm (Inches)

	20 (3/4) (minimum)
	225 (9)

	25 (1)
	275 (11)

	32 (1 ¼)
	350 (14)

	40 (1 ½)
	425 (17)

	50 (2)
	525 (21)

	65 (2 ½)
	625 (25)

	75 (3)
	775 (31)

	90 (3 ½)
	900 (36)

	100 (4)
	1125 (45)


(c)
All conduit bends shall be made so the internal conduit diameter is not reduced.

(d)  Conduit originating from telecommunications closets and pull boxes or wireways shall be in accordance with the following criteria:
            

            Table 8-2 Conduit Sizing Criteria
	NUMBER OF OUTLETS*
	CONDUIT SIZE mm (Inches)

	1, 2
	20 (3/4)

	3, 4
	32 (1 ¼)

	5 and above
	75 (3)


* Install conduit and outlet boxes for telecommunications outlets in solid or tiled walls, in freestanding counter tops, walls containing fire stops or insulation and for telecarts and pay telephones.
(e) Install insulated bushings on conduit ends.

(f) There shall be a maximum (MAX) of six (6) telecart outlets connected to one 75 mm (3 inches) home run conduit.

(g) Conduit runs shall be routed to the nearest wireway, cable tray, interface cabinet or rack when installed in interstitial spaces.

(h) 100 mm (4 inches) conduits and/or 150 mm x 150 mm (6 inches x 6 inches) cable ducts inside and outside buildings shall be provided with a pull box (inside) or manhole (outside) after two 90-degree bends or an accumulation of 120-degrees of total pathway deviations from a straight line between each point of access.

(i) 100 mm (4 inches) waterproof conduits and/or cable ducts outside of buildings shall not exceed 122 m (400 ft.) between manholes or pull boxes (not counting bend or traverse loss).

(j) Pull boxes shall be sized, as required by the NEC and as described herein. The minimum size shall be 150 mm x 150 mm x 100mm (6 inches x 6 inches x 4 inches).

(k) Entrance Conduits - Provide a minimum of eight (8), 150mm (6 inches) conduits from the telephone company manhole to the TELCO Equipment Room. These conduits shall be designated: Two (2) telephone; two (2) for data; one (1) for fire alarm/security/emergency systems; one (1) for special communications and two (2) spares. Unless otherwise specified, the Telephone Equipment Room will be the official telephone company DEMARC location for the Facility.

(1) Coordinate all conduit entrance locations with the Facility Staff and obtain technical approval from TCD-194D in writing. 

(2) Vertical Risers (A/E Note: Sizes, location and destination shall be shown on drawings):

(3) Primary vertical risers between telecommunications closets on adjacent floors shall be sized to meet the requirements of the building. A minimum of seven (7) 150 mm (6 inches) conduit sleeves shall be provided. These conduits shall be designated: Two (2) telephone; two (2) for data; one (1) for fire alarm/security/emergency systems; one (1) for special communications and one (1) spare. Unless otherwise specified, the Telephone Equipment Room will be the official telephone company DEMARC location for the Facility. Contact TCD-194D for technical approval on the type and quantity of these conduit sleeves.

(4) Conduits entering telecommunications closets shall terminate not less than 150mm (6 inches) above the floor and start 100mm (4 inches) below the ceiling and installed to one side of the backboard. Each conduit shall be provided with end caps to prevent cable damage and sealed to prevent fire migration between closets.

(5) Conduits and/or sleeves shall be aligned for a clear vertical pull of cable and each provided with suitable wire/cable securing anchors.

(6) Conduits and/or sleeves should be adjacent to a wall on which the conduits and/or sleeves can be supported and should be installed in a manner not to interfere with the use of the backboard for terminals.

(7) Caution should be taken to avoid drilling through structural beams to install conduits and/or sleeves.

(8) All empty conduits and/or sleeves located in Equipment Rooms, telecommunication closets or at telecommunications closet backboards shall be sealed with a standard non‑hardening duct seal compound to prevent the entrance of moisture and gases and meet fire‑resistance requirements.

(m) Horizontal Conduits: (A/E Note: Sizes shall be shown on drawings).

(1) A minimum of seven (7)-100mm (4 inches) conduits shall be installed from the Telephone Switch Room to each vertical riser. Two (2) are for telephone, two (2) are for data, one (1) is for fire alarm/security/emergency, one (1) is for special communications and one (1) is spare. Contact TCD-194D for technical approval on the type and quantity of these conduits.

(2)
A minimum of six (6), 100mm (4 inches) conduits shall be installed from the TELCO Equipment Room to the Central Computer Room.

(3)
Conduits between telecommunications closets on the same floor shall be sized to house the number of conductors needed, in addition to providing for future growth. Install a minimum of six (6), 100mm (4 inches) conduits between closets, two (2) for telephone, one (1) for data, one (1) for special communications and two (2) as spares.

(4)
Conduits required to feed individual telecommunications outlets shall be sized and installed as described herein.

(5)
Conduit runs to and/or from telecommunications backboards in a closet or interstitial space shall terminate at the top or bottom of the backboard. Conduits shall not cover any portion of the backboard.

(6)
Conduits shall be provided for individual runs serving telecommunication outlets in tiled or masonry walls such as Operating Rooms, brick exterior walls and all other locations where unobstructed cable installations are not readily possible. Also, conduits shall be provided for pay stations, telecarts and outlets in freestanding counters as described herein.

(7)
Horizontal runs of enclosed wireways are not acceptable for above- ceiling applications. However, enclosed wireways are required in interstitial spaces.

(8)
Cable ladders may be installed above suspended ceilings in corridors for station wiring in non-critical areas (i.e., outside surgery, recovery, ICU, etc.). Minimum size shall be 300mm (12 inches) wide with 40mm (1 ½ inches) high ends. Contact TCD-194D for specific guidance and approvals.

8.3.2   OTHER CONDUITS REQUIRED FOR THE SYSTEM:
(a) A minimum of two (2), 100mm (4 inches) conduits shall be provided from the Telephone Equipment Room to the Telephone Console Room.
(b) A minimum of one (1), 50mm (2 inches) conduit from the Remote Dictating Room to the Telephone Console Room.

(c) A minimum of two (2), 50mm (2 inches) conduits shall be provided from the Telephone Equipment Room to the Police Control and Engineering Emergency Control Rooms.

(d)
Minimum 20 mm (3/4 inch) conduit from nearest telecommunications closet to Nurse Station and security service console, head-end cabinet and interface cabinet.

(e)
Minimum 20 mm (3/4 inch) conduit for wire and cable runs penetrating supporting, fire stops and radiation and shear walls.

(f)
Minimum 20 mm (3/4 inch) conduit for wiring and cabling between:

(1)
Radio paging and PA system equipment cabinets to nearest telecommunications closet.

(2)
Each Transcription Room and/or Station and nearest telecommunications closet.

(3)
Each pay telephone and/or station in corridors and lobbies, patient bedside units and telecommunications outlets for telecarts and the nearest telecommunications closet.

8.4   OPEN WIREWAYS OR CABLE TRAYS
As required by system design, refer to Article 7.5 herein for additional technical information.
8.5   WIREWAYS OR CABLE TRAYS (ENCLOSED WITH HINGED COVERS)
When required by system design, refer to Article 7.6 herein for technical instructions.
8.6 TELECOMMUNICATIONS DUCTS AND/OR CELLULAR FLOORS

(a)
Ducts and/or cellular floors require a minimum of 645 square mm (one square inch) of feeder (home run) for each 9 square m (100 square ft.) of floor space.

(b)
Cross runs should be installed at a minimum of 12 m (40 ft.). Each room equipped with under floor ducts or cellular floors should have a minimum of one cross run.

(c)
All under floor ducts and/or cellular floors must be extended to wall partitions in rooms where installed.

(d)
Under floor ducts and/or cellular floors shall be considered as Air Plenum areas. Therefore, all system wires and cables provided in these areas shall be plenum rated and installed according to the most stringent Air Plenum Cable Codes and, as described herein.

(e)
Each under floor duct and/or cellular floor installation shall be provided with appropriate wire management system(s) as described herein (A/E Note: Refer to Specification Section 16742 Section Two for specific VHA approved wire management systems).

8.7 TELECOMMUNICATIONS OUTLETS
(a)
Outlet boxes shall be the same minimum size as NEC standard quad (or dual duplex) electrical outlet boxes.

(b)
Outlet boxes shall be equipped with quadruplex wall faceplates and four (4) category five RJ-45 jacks, and contain enough space for one additional (1) fiber-optic and one (1) analog coax cable jacks (for a total of six available jack positions) provided by the Contractor.

(c)
Unless otherwise specified, mounting heights for telecommunication outlets shall be:
             Table 8-3 Telecommunications Outlets Mounting Height                

	Pay station
	1200 mm (4 ft.) above finished floor

	Wall outlet
	1350 mm (4 ft.) above finished floor

	Desk outlet
	450 mm (1 ft. 6 inches) above finished floor

	Bedroom (telecart)
	950 mm (3 ft. 2 inches) above finished floor

	Special
	As required


(d)
Patient Wall Units (PBPU): Use the provided receptacle box, conduit and connections. Do not violate the OEM’s PBPU UL certification.

(e)  Special Communications: 450 mm (18 inches) AFF unless otherwise specified by system design or indicated on the drawings.

(f)
Outlets shall not be located within 1,200 mm (48 inch) of the "swing open" side of inward opening doors or within 450 mm (18 inches) of light switches, thermostats or other electrical receptacles. 

(g)
Unless otherwise specified, provide one (1) outlet for each room wall, centered on that wall and one (1) outlet on either side of a room door.

(h)
Elevator telephone cables providing telephone service to the elevator car shall be extended to a terminal box located outside the elevator shaft, approximately midway of the maximum up/down travel range of the elevator car. The terminal box must be easily accessible from the internal hospital area and connected by 40 mm (1-1/2 inches) conduit to the nearest telecommunications closet. Provide the outlet in the car’s standard telephone backbox.

8.8 TERMINAL CABINETS 

(a)
May be used where the number of outlets served is minimal, the distance of the run is in excess of 90 m (300 ft.) from the otherwise nearest telecommunications closet and/or the cost of providing a telecommunication closet, as described herein, is prohibitive. The use of terminal cabinets as a substitute for telecommunications closets will not be approved.

(b)
Where required, each cabinet shall be: labeled, steel, not less than 18 gage steel code with doors and concealed hinges attached by welding. Refer to VA Specification Section 16742, Part Two "Equipment Cabinet" and Part Three "Installation" for specific guidelines.

(c)
Doors must be secured by a lock with a minimum of two keys.

(d)
Shall be thoroughly cleaned and painted at the factory with primer and the OEM's standard finish or as directed by the Facility’s Chief Engineer, using Service Chief or TCD-194D.

(e)
Each cabinet shall have a 20 mm (3/4 inches) thick fire plywood backboard covering the entire interior surface of the back of each cabinet if equipment-mounting rails are not required.

(f)
Cabinets shall have a minimum inside depth of 400 mm (16 inches) from the inside of the door to the face of the plywood backboard.

(g)
Additionally, for Special Telecommunications Systems, provide equipment-mounting rails, guides and shelves in lieu of 20 mm (¾ inch) plywood backboard. However, plywood backboard is acceptable if the cabinet is used solely for the interconnection and distribution of systems wires of cables where active or electronic equipment is not provided.

8.9   GENERAL INSTALLATION REQUIREMENTS
A/E Note: Refer to Article 7.10 herein for additional information.
8.10   DRAWINGS AND DETAILS
A/E Note: Refer to Article 7.11 herein for additional information.
8.11  TELEPHONE EQUIPMENT ROOM

8.11.1
 REQUIREMENTS
(a) Location

(1) The room shall be located within a cable distance of 300 m (100 ft.) of the Console or Operator Room. It should be located adjacent to the Main Computer Room and, if possible, as close as possible to an outside telephone company cable entrance and not in a patient care area.

(2) Avoid locations that are restricted by building components that limit expansion such as elevators, core outside wall or fixed building walls. Accessibility for the delivery of large equipment shall be provided. 

(b)
Power & Lighting 

(1) 
Emergency Power ‑ Provide an electrical panelboard in the Telephone Equipment Room and connect it to the Facility’s Critical Branch of the Emergency Power Distribution System. The panelboard shall be 208/120 VAC, 3-phase, 4-wire. The current rating of the panel and number and size of the circuit breakers will be determined by the requirements of the switching equipment plus 20 percent spare. The A/E must show this information on the drawings.

(2)
120 VAC Receptacles ‑ Provide a minimum of one quadraplex receptacle (2 duplex) for each 2.4 linear meters (8 linear ft.) of wall space. All receptacles shall be connected to the room’s electrical panelboard. The Contractor shall provide surge protectors for those outlets where computer or processor equipment is connected.

(3)
Overhead Lighting ‑ Provide sufficient overhead lighting, located to avoid undesired shadows, to give an average of 323 – 538 lux (30 to 50 footcandles) of illumination at desk elevation. An "on‑off" switch shall be mounted on the wall adjacent to the door. Lighting fixtures shall be connected to the room’s electrical panelboard. Fluorescent lighting fixtures shall be used and may be either louvered or lens type.

(c)
Cooling - The room shall be provided with heating and/or cooling equipment capable of maintaining the internal space between 16 degrees C (60 degrees F) and 25 degrees C (77 degrees F) degrees Fahrenheit, with humidity control. The relative humidity shall not exceed 50 percent. Heating and cooling requirements shall include the back‑up batteries and associated rectifiers. The HVAC equipment shall be stand‑alone in design and accommodate a twenty‑four hour, seven-day week, and year‑around operation. For raised flooring (computer flooring), every third tile shall be vented to accommodate the HVAC equipment. Minimum cooling requirements are: 
 Table 8-4 Telephone Equipment Room Cooling Requirements 
	TELEPHONE SYSTEM SIZE
	BTUH
	ROOM SIZE SQ M 

(SQ FT)

	600 to 900 lines
	20,000
	47 (500)

	901 to 1600
	30,000
	65 (700)

	1601 to 2000
	40,000
	84 (900)

	2001 to 2400
	50,000
	102 (1100)

	2401 to 2800
	70,000
	121 (1300)

	2801 to 3200
	90,000
	140 (1500)

	3201 to 4000
	110,000
	158 (1700)


(d) Fire Protection: Refer to Article 3.7, VA Fire Protection Design Manual.
(e) Minimum room size shall be as follows:

        Table 8-5 Telephone Equipment Room Size

	NUMBER OF LINES
	ROOM SIZE SQ M (SQ FT)

	600 to 900
	47 (500)

	901 to 1600
	65 (700)

	1601 to 2000
	84 (900)

	2001 to 2400
	102 (1100)

	2401 to 2800
	121 (1300)

	2801 to 3200
	140 (1500)

	3201 to 4000
	158 (1700)


(1)
Each TELCO Equipment Room shall be rectangular in shape and free of obstructions, such as columns and braces, if possible. If columns or braces are present, they shall not impede the installation or operation of individual system head end equipment and access to each equipment cabinet’s front, side or rear areas. The floor area occupied by the column shall not be counted as a part of the room’s minimum useable square ft. requirements. A minimum of 910 mm (3 ft.) shall be provided around each cabinet unless the cabinets are installed joined or side by side where the 910 mm (3 ft.) rule applies around the entire assembly. MIN ceiling height shall be 2.4 m (8 ft.) above finish floor. The TELCO Equipment Room shall be a minimum of 3.7 m x 4.3 m (12 ft. x 14 ft.) or as large as the sum of the provided planned, and two spare systems and access required.

(2)
The TELCO Equipment Room shall have a raised floor (computer flooring- when computer flooring is to be used, refer to VA manual PG-18-3, Topic 10-"Central Computer Room" for specific floor guidelines) with a minimum 500 mm (20 inch) finished floor height and a suspended ceiling. Approximately 9.3 sq. m to 14 sq. m (100 sq. ft. to 150 sq. ft.) of the Equipment Room shall not have computer flooring for providing space for batteries, rectifiers and inverters. Flooring material shall have antistatic properties. Raised floors are considered Air Plenum areas. Therefore, all wires and cables provided shall be installed according to the most stringent Air Plenum Code.

(3)
The TELCO Equipment Room shall be provided with a Class B fire rating, 1000 mm (40-inch) wide by 2100 mm (84-inch) high self-closing and locking metal insulated door equipped with a deadbolt key lock. Also, an intrusion alarm shall be provided on each room access point to be annunciated locally and at the Facility’s Engineering Control Room, Security Police Control Console, and one other 24-hours-a-day Facility Operation (i.e. Telephone Operator or MAS Emergency Room Desk. 

(4)
Floors, walls and ceilings shall be sealed to prevent dust and all walls shall be painted in a light color. 

(5)
Water, drainage or steam lines shall not traverse the TELCO Equipment Room. (A/E Note: For sprinkler lines-refer to Paragraph 8.11.1(d) herein).

(6) Floor loading capacity in the TELCO Equipment Room shall be sufficient to bear both the distributed and concentrated load of the provided and planned equipment. The distributed loading shall be at least 250 lbs/ square ft. and the concentration loading shall be at least 1,000 lbs/square ft. over the area of greatest stress specified.

(7)
The room shall be located away from or protected from sources of electromagnet interference (EMI) at a distance which will reduce the interference to less than 3.0V/m through the frequency spectrum. Pay special attention to EMI from electrical power supplies, transformers, motors, generators, X-ray equipment, ratio transmitters and induction heating devices. Special telecommunications systems equipment is not allowed to occupy or be provided in the Facility’s elevator penthouse.

(8)
Backboards:

(a)
All backboards required by system design shall be constructed of 20 mm (3/4 inches) "fire retardant" plywood.

(b)
Backboards shall be provided in sufficient numbers to limit system interconnection wire and cable length from backboard to the room wire management system and planned cabinets to satisfy specific OEM requirements.

(c)
Backboards shall be provided so as to allow unobstructed access from entrance and exit cable ducts, internal room wire management system, cabinets and doors.

(9)
An internal room cable and wire management system shall be provided so that each systems wire and cable routed between equipment and cabinets are neat, orderly, secure and in accordance with OEM instructions. Under no circumstance shall wires and cables be routed aerial or across the open floor. Refer to Specification Section 16742, Part Two for specific technical requirements.

(10)
Approvals – TCD-194D will review and technically approve the location, size, capacity and internal items of the Equipment Room during the initial or post contract award of the Contract Drawings.

(11)
Grounding

AE Note: Refer to Article 7.12.7 herein for additional information.
(a)
External TELCO Equipment Room wire and cable entrance ground-its connection point shall be located on the outside of the building where each of the system’s external wires enters the TELCO Equipment Room. It shall be of sufficient size to allow each system wire and cable, control wire and separate ground wire to each wire and cable entrance grounding point connected directly to it. It shall be directly connected to the Facility’s earth ground by a MIN mechanically and electrically protected #2 AWG stranded copper wire. UNDER NO CIRCUMSTANCE SHALL THIS EXTERNAL LIGHTNING GROUND SYSTEM BE INTERFACED OR INTERCONNECTED WITH THE INTERNAL BUILDING ELECTRICAL AND/OR SIGNAL GROUND SYSTEMS.

(b) System Ground- a "Zero Reference Signal Ground Grid" (ZFSGG) shall be installed that serves as a TELCO Equipment Room system ground that reduces or eliminates high frequency electrical noise resulting from high speed digital switching, radio frequency interference (RFI) and electromagnetic interference (EMI). It also serves to ensure all equipment in the TELCO Equipment Room including UPS equipment is referenced at the same equipotential earth ground level.

(1) Provide a separate telephone system grounding copper bus bar, connected by a minimum #2 AWG stranded copper wire or equal size braid to the certified building earth grounding electrode. The use of the electrical distribution system third or fourth wire is not acceptable and will not be approved.

(2) Also, the use of building steel, external lightning or internal building electrical grounding systems is not acceptable for this function.
8.11.2 TELCO EQUIPMENT ROOM CABLE INTERFACE AREA (OR ROOM/CLOSET) 
The TELCO Equipment Room shall be provided with an area that houses and locates all Facility conduit and cable pathway terminations and shall be declared as the Facility DEMARC for telephone company cable/system terminations. This area shall be a minimum of 3.7 m x 2.4 m (12 ft. x 8 ft.) in addition to the minimum area required by the Telephone Room with additional 2.4 sq. m (96 sq.ft.) added for expansion, as described herein. 

8.12 PHYSICAL SECURITY

The minimum physical security requirements for the TELCO Telephone Equipment Room is a cipher lock with numeric keypad and associated card access device and electric strike remote to the Chief’s office and directly controlled by the Facility’s Security Management System-SMS, (A/E Note: Refer to VA specification Sections 16763, 16764 and 16765 for the SMS installation and functions), located in the Police Control Room. Each security system shall be powered from the Telephone Room UPS. Also, each door control shall be the "smart" type and fully function with the SMS in a "stand alone" status if its connection is cut. Once the connection is restored, the local door control system shall "update" the SMS on all operations that occurred after the connection was interrupted, and the SMS shall "update" the local door control units to current operational function. Each door shall have a color security surveillance camera (SVC) that connects to a color monitor in the IRM Chief’s office and routed to the Police Control Room. Additionally, a "smart" intrusion detection system shall be installed within the Telephone Equipment Room and shall be directly controlled by the SMS in the Police Control Room. Emergency Power Off (EPO) push buttons shall be installed according to NFPA 75 and 101.

8.13   BASEMENT INSTALLATIONS

If the basement area is used, the Equipment Room shall not be located below water level unless extensive water control preventative measures against infiltration are employed. A floor drain, evacuating and/or sump water pump, etc. shall be the minimum provided within the room if risk of water ingress exists. A high water level alarm annunciating system shall be provided in addition to intrusion alarm(s) that connects to the Facility’s Engineering Control Room, Security Police Control Console, and one other 24-hours-a-day Facility Operation (i.e. Telephone Operator or MAS Emergency Room Desk.
8.14   TELEPHONE CONSOLE ROOM
(a)
TCD-194D will advise the Facility and/or A/E as to the number of consoles required.

(b)
A Restroom and Break Room, separate from the Operations area, shall      be provided within the Operator's Console Room area.

(c)
Provide adequate space, lighting, heating and cooling, conduits, and power that is convenient to the operator(s) for a minimum of Nurse Call Code One (aka Blue), PA, Emergency Notification and Duress annunciator panels.

	NUMBER OF CONSOLES
	SPACE REQUIRED SQ M (SQ FT)

	1
	9 (100)

	2
	14 (150)

	3
	19 (200)

	4
	23 (250)

	5
	28 (250)


(d)
Minimum space requirements for Operators Console Room without toilet and breakroom are as follows:

        Table 8-6 Operator’s Console Room Size Requirements 

(e)
Power & Lighting:

(1)
Emergency Power ‑ Duplex receptacles and lighting shall be connected to Facility’s Critical Branch of the Emergency Power System.

(2)
120VAC Receptacles ‑ Install a minimum of four (4) 20 amp duplex receptacles, one conveniently located for each operation position and open wall space and on each wall.

(3)
Overhead Lighting ‑ Install sufficient lighting fixtures to provide 538 lux (50 footcandles) at the consoles without glare or shadows.

(4) Security- Provide a system that is included in the TELCO Equipment Room Security System.

(5) Fire Suppression: Refer to Paragraph 8.11.1(d).
8.15   TELECOMMUNICATIONS CLOSETS

(a)
These rooms shall be provided with heating and/or cooling equipment capable of maintaining the internal space between 32.8 degrees C (60 degrees F) and 22.2 degrees C (72 degrees F), with humidity control. The relative humidity shall not exceed 50 percent. Heating and cooling requirements shall include back‑up AC power capabilities. The HVAC equipment shall be stand‑alone in design and accommodate a twenty‑four hour, seven-day week, year‑around operation, and remote alarming (loss of power, cooling and heating) functions. Minimum cooling requirement is 20,000 BT/H. Additional cooling shall be provided according to the actual expected equipment installation and use.

(b)
The closets shall support various data equipment (i.e. data multiplexors, data network devices, etc.) and special communications equipment (i.e. Nurse Call, Code One, MATV, RED, IC, etc.) in addition to the requirements of stand‑alone telephone equipment. Closets shall be provided in the quantities and locations that will limit telephone/data cable/wire runs from the closet to the outlets to a maximum of 90 m (300 ft.). Each closet shall fully support BICSI standards.

(c)
For every 930 sq. m (10,000 sq. ft.) of administrative floor space served, there shall be 3 linear meters (10 linear ft.) of wall space required.

(d)
These closets require additional vertical risers from the Computer Room to each closet to support a separate backbone cable distribution system for data requirements. Conduit and path sizing shall be a minimum according to Telephone Backbone Guidelines herein. For further guidance on conduit requirements, consult with TCD-194D.

(e)
The back wall of all closets shall be lined with 20 mm (3/4 inch) "fire retardant" plywood, 2400 mm (8 ft.) high with the bottom one foot above the finished floor, if possible. It should be limited‑combustible as defined in NFPA‑101, Chapter 3, Life Safety Code (NTE 25 Flame Spread).

(f)
Closets shall not have a suspended ceiling. Ceiling shall be a minimum of 2700 mm (9 ft.) above finished floor.

(g)
Entrance must have a minimum unobstructed area of 1200 mm (48 inches) directly in front of the closet door.

(h)
Terminal cabinets shall not be used in lieu of telecommunications closets.

(i)
Closets will be minimum 3000 mm (10.0 ft.) deep by 3600 mm (12.0 ft.) wide. Minimum door size shall be 1000 mm (40 inches) wide by 2100 mm (84 inches) high.

(j)
Closets may be placed adjacent to but not combined with electrical closets.

(k)
Closets shall be sized as follows:

     Table 8-7 Telecommunications Closet Size Requirements
	Useable Floor Space*

Sq. m (Sq. ft.)
	Closet Size

MM (ft.)

	465- 743 (5,001-8,000)
	3000 x 3600 (10 x 12)


	744 - 929 (8,001-10,000)


	3000 x 4200 (10 x 14)


*   For every additional 929 square meters (10,000 sq. ft.) of administrative floor space served, there shall be and additional 3000 mm (10 linear ft.) of wall space provided.


(l)
Closets require a minimum 100 mm (4 inch) pathway from the Computer Room to each closet to support a separate fiber optic backbone and STP cable distribution system for data requirements.

(m)
The equipment in closets consumes power and dissipates heat.  Air conditioning and other ventilation systems must be provided at a minimum, as described herein, to prevent failure of any provided or planned equipment.

(n)
Power & Lighting:

(1)
Emergency Power – Duplex receptacles and lighting shall be connected to Facility’s Critical Branch of the Emergency Power System.

(2)
120 VAC Receptacles – Each closet shall be provided with a separate 120 VAC, 20 Amp circuit with two (2) quadruplex receptacles, mounted in the center of each side backboard, two (2) quadruplex receptacles, mounted centered on the front backboard either side of the door and three (3) quadruplex receptacles, mounted centered on the rear backboard, each 450 mm (18 inches) above the floor. Receptacles shall be 20 Amp, 120 VAC.

(3)
Overhead Lighting – Install at least one (1) ceiling mounted fluorescent light four lamp (or two - two lamp) fixture with an "on‑off" switch located on the inside wall.

8.16
INTERSTITIAL INTERFACING SPACE, POWER AND LIGHTING – WHERE TELECOMMUNICATIONS BACKBOARDS ARE INSTALLED.

(a)
Emergency Power – Duplex receptacles and lighting shall be connected to Facility’s Critical Branch of the Emergency Power System.

(b)
120 VAC Receptacles – Provide each backboard with a separate 20 Amp circuit with two (2) 20 Ampere quadraplex receptacles mounted centered on the backboard, 150 mm (6 inches) from the bottom center.

(c)
Overhead Lighting – Install at least one two lamp fluorescent lighting fixture at each backboard.

(d)
Interstitial Space Backboards:

(1)
All backboards shall be constructed of 20 mm (3/4 inch) "fire retardant" plywood.

(2)
Backboards shall be provided in sufficient numbers to limit telephone distribution cable length from backboard to telephone outlets to 144 m (300 ft.) and satisfy local telephone company or telephone system contractor requirements.

(3)
Backboards shall be installed so as to provide unobstructed access from the catwalks.

8.17 REMOTE OR SECONDARY TELECOMMUNICATIONS CLOSETS - PROVIDE THESE SPACES AS REQUIRED BY EACH SYSTEM DESIGN
(A/E Note: Refer to Article 7.15 herein for additional information and provide these spaces as required by each system design when specifically approved by TCD-194D).
8.18 TYPICAL LAYOUTS
Refer to the Equipment Guide List, Details, and Typical Layouts, Manual PG-18-4, Program Manual 7610, for specific equipment installation of various systems. 
8.19 COMPUTER SYSTEMS AND CENTRAL COMPUTER ROOM
(a) Design is to fully comply with the wiring, cable, telecommunications outlet and telecommunication and extension closets as previously described and conform to VA Specification 16742 and VA Program Guide PG-18-3, Topic 8, "Electrical and Telecommunications Closets and Telephone Rooms."

(b) For Main Computer Room requirements, refer to VHA Program Guide PG-18-3, Topic 10, "Central Computer Room and Systems" for requirements.

8.20
TCD-194D COMPLINACE AND COORDINATION

AE Note: Refer to Article 7.12.8 herein for information.

CHAPTER 9: 
SPECIAL MEDICAL AND ALARM SYSTEMS
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9
SPECIAL MEDICAL And ALARM SYSTEMS

9.1 GENERAL

The VA uses nonflammable anesthetics in Operating Rooms in Surgical Service and Medical Research Service. Installations in these areas shall conform to the applicable portions of NFPA 99 that pertain to nonflammable anesthetics. In addition, Isolated Power Units shall be installed at selected locations as described herein and shall serve loads associated with these areas.
9.2 ISOLATED POWER UNITS (IPUs)

(a)  Human Operating Rooms (Surgical Service): Provide Isolated Power Units as follows:

(1) Large Rooms (Neuro/Cardiac and Orthopedic): Two 7 1/2 KVA, 14‑circuit units

(2)
General Rooms Two 7 1/2 kVA, 12‑circuit units

(3)
Cystoscopic Rooms and Minor ORs of Surgery Suite: Two 5 kVA, 10‑circuit units

* IPU’s not required in Minor ORs of Ambulatory Care.


(4)
IPU’s should be located in opposite corners or in opposite walls and serve receptacles and devices nearest to them. 

* Caution: Recess depth of IPU’s can be from 200 to 300 mm (8 to 12 inches). Units in the same room shall have their ground buses tied together with a minimum No. 4 conductor.

(5)
Except for general ceiling lighting and X‑Ray, the units shall serve power to receptacles, surgery lights, and permanently wired devices in the patient vicinity.

(b)
Special Procedures Rooms (Radiology Service):

(1)
Provide a 5 kVA, 10‑circuit isolated power unit in each room.

(2)
Except for general ceiling lighting and X‑Ray, the units shall serve power to receptacles and accessory equipment within the room.

(c)
Procedures Rooms (Cardiovascular Laboratories):  Provide an IPU in each room similar to that for Special Procedures Rooms.

(d)
Animal Operating Rooms (Medical Research Service):

(1)
Provide a 5 to 7 1/2 kVA Isolated Power Unit for each operating table in every Animal Operating Room. Locate in permanent wall nearest to the table served.

(2)
The unit shall serve all electrical apparatus associated with the table (receptacles, surgery lights, etc.) except for general lights and X‑Ray equipment.

9.3 SURGERY SUITE CENTRAL GROUND DETECTION ALARM
Provide an additional remote fault detection alarm panel for each of the various IPU's. Locate the remote panel at the Surgery Control Station (Nurse Clerk Station).
9.4 PATIENT WALL SYSTEMS

In certain intermediate and critical care areas, the VA requires the installation of patient wall systems (referred to as Prefabricated Bedside Patient Unit‑PBPU) in patient bedrooms/areas. The PBPU's shall be installed as described herein.
9.5 PREFABRICATED BEDSIDE PATIENT UNIT (PBPU)

(a) PBPU – Style A1 (Single Bed Room) and A2 (Multi‑Bed Rooms): A PBPU is provided adjacent to each single bed and between each pair of beds for the listed areas. Refer to Equipment Details, 16685-1 and 16685-3.
(b) PBPU – Style B1 and B2 (Recovery): This unit is for patients who do not require physiological monitoring and shall be provided for a designated percentage of the beds in Respiratory Care Units and for each bed in Surgical Recovery Facilities. This PBPU is provided for each bed and contains medical gas and vacuum outlets in the Intensive Care configuration. Refer to Equipment Details, 16685-2 and 16685-3.
(c) PBPU – Style C: This unit is provided for each bed in all Intensive Care Units, the Life Support Unit in Ambulatory Care, and a designated percentage of the beds in the Respiratory Care and Spinal Cord Injury Units. It contains all of the required services for Intensive Care, including physiological monitoring capability. Refer to Equipment Details, 16685-4 and 16685-5.
(d) Refer to Program Guide PG-18-4, Standard Details for specific requirements. 
9.6 PBPU INSTALLATION 

(a) All PBPU's shall be surface mounted on the patient's headwall.

(b) All installations for one bedroom shall be at the head and to the corridor side of the bed.

(c) All PBPU's to be located between a pair of beds in multi‑bed areas shall be centered between the beds. If an odd bed remains, apply the one‑bedroom concept. 

9.7 PBPU APPLICATION
Following Table 9.1 describes the type and quantity of PBPUs in different bed areas. 

         Table 9-1 Applications of PBPU’S                
	BED AREA
	TYPE
	QUANTITY

	ALCOHOL TREATMENT UNIT
	
	PBPU Not Required

	AMBULATORY CARE

	Observation and Treatment Room
	PBPU‑Style A1
	Each Bed

	Life Support
	PBPU‑Style C
	Each Bed

	Minor Operating Room
	
	PBPU Not Required

	DOMICILIARY UNIT
	
	PBPU Not Required

	 DRUG DEPENDENCY TREATMENT UNIT
	
	PBPU Not Required

	DIALYSIS CENTER

	One-Bed Room
	PBPU‑Style B2
	Each Bed

	Multi‑Bed Room
	PBPU‑Style B2
	Each Bed

	INTENSIVE CARE UNITS

	Coronary
	PBPU‑Style C
	Each Bed

	Surgical
	PBPU‑Style C
	Each Bed

	Medical
	PBPU‑Style C
	Each Bed

	General Purpose
	PBPU‑Style C
	Each Bed

	NURSING HOME CARE UNIT
	
	PBPU Not Required

	NURSING UNITS

	Intermediate Care
	PBPU‑Style A1
	Each Single Bed

	
	PBPU‑Style A2 (25 percent of total   beds in unit)
	Between Each Pair of Beds

	MS&N (Medical, Surgical Neurological, Ortho., and RMS)
	PBPU‑Style A1
	Each Single Bed

	
	PBPU‑Style A2
	 Between Each Pair of Beds

	PSYCHIATRIC
	
	PBPU Not Required

	RESPIRATORY CARE
	PBPU‑Style B1 (90 percent of total beds in unit)
	Each Bed

	Monitored Beds
	PBPU‑Style C (10 percent of total beds in unit)
	Each Bed

	SPINAL CORD INJURY UNIT
	PBPU‑Style A1
	Each Bed

	Medical Isolation
	PBPU‑Style C
	Each Bed

	Acute/Respiratory Care
	PBPU‑Style C
	Each Bed

	SURGICAL RECOVERY ROOM
	PBPU‑Style B1
	Each Bed


9.8 RADIOLOGY AND SPECIAL PROCEDURE ROOMS

(a) Provide a universal raceway system for Radiology Rooms and "shelled‑in" space for Special Procedure Rooms.

(b) Raceway System: A universal X‑Ray raceway system shall be provided in the Radiographic/Fluoroscopic and General Purpose Radiology Rooms.  Raceway size and layout shall be adequate to accommodate equipment of any of the major manufacturers. Floor slab shall be depressed sufficiently to accommodate the raceways. For additional information, refer to VA Program Guide PG‑18‑04 Architectural Details.

(c) Existing Hospitals: In existing hospitals where it is not feasible to provide a universal X‑Ray raceway system in the floor slab, a point- to-point conduit system for Fluoroscopic/Radiographic and General Purpose Radiology Rooms shall be run below floor or ceiling slab.  Holes in slab shall be lined with lead sleeves, properly caulked and flanged to assure the required X‑Ray protection.

9.9 MEDICAL GAS, VACUUM, AND AIR SYSTEMS

(a) Provide emergency circuits to the devices and locations, where required.

(b) System shall comply with the National Fire Protection Association Standard No.99.

(c) Provide two master alarm signal panels for nonflammable medical gas, medical‑surgical vacuum, and laboratory air and laboratory vacuum systems in separate warning locations. Provide master alarm panels at the Telephone Switchboard and Engineering Control Center. If an Engineering Control Center is not provided, install master alarm panels at the Security Office or other suitable location that is staffed 24- hours-a-day.

(d) Provide area alarms at Nurses Stations in locations where nonflammable medical gas and medical‑surgical vacuum systems are installed.

9.10 SPECIAL ALARMS 

           Table 9-2 Special Alarm Locations                

	          ALARM
	     TYPE OF LOCATIONS

	Surgical Isolated Power Unit Isolation Monitor
	Local Alarm in associated Isolated Power Unit and Remote Alarm at Surgery Control Center or Communications Center (Nurses Station)

	Blood Bank Refrigeration
	Local Alarm at unit and Remote High Temperature Alarm at Engineering Control Center (ECC)

	Central Air Conditioning System, Refrigeration Machine, Cut-Out Alarms (chilled water flow, high head pressure, or low oil pressure)
	Local Alarms in the A/C Machine Room and Remote Alarms at Engineering Control Center (ECC)

	Walk‑in Refrigerator/Freezer High Temperature Alarm
	Local Alarm at unit and Remote Alarm at Engineering Control Center (ECC)

	Surgical Intensive Care Unit (SICU) from Nurse's Station
	Remote Alarm at Anesthesia Workroom, Surgical Suite, local Staff Lounge, Nurse’s Control Center or Communications Center and in Clean Core area

	Medical Gas System Alarm
	Local Alarms in the ICU, Surgical Service, Nurse's Stations, Respiratory Therapy, and Remote Alarms at Engineering Control Center (ECC)

	Ventilation Equipment for Emergency Generator Room Emergency Generator Trouble Alarms
	Remote Alarm at the Boiler Plant or at Engineering Control Center (ECC)

	Critical Exhaust Fans (Hood exhausts and Supply, Processing and Distribution Ethylene Oxide Fans)
	Local Alarm in the room or area and Remote Alarm at Engineering Control Center (ECC)

	Heating Equipment 
	Remote Alarm at the Boiler Plant or at Engineering Control Center (ECC)

	Computer/Telephone Equipment Room Back‑up A/C System
	Local Alarm in the room or area and Remote Alarm at Engineering Control Center (ECC)


NOTE: Where an ECC does not exist at a Station, provide the
indicated remote alarms at the Telephone Switchboard Room.

(a)
Miscellaneous Alarms: Show electrical power circuits as necessary for the above alarms. Also show the alarm devices, if not specified with the equipment listed.

9.11
SURGERY ROOM LASERS
Refer to Articles 3.4.18 and 5.3.4 for requirements.
9.12 SURGERY ROOM PORTABLE X‑RAY OUTLETS

The need for these outlets shall be determined on a project-by-project basis.
--------‑END--------‑
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	APPENDIX

	AREA DESCRIPTION
	LIGHTING LEVEL (fc) *

	ACTIVITIES ROOM AND DINING SPACE
	30-50i

	AGENT CHASHIER
	70

	AIRLOCK (ANTE ROOM)
	30

	AMBULATORY CARE
	

	AMB. SURGERY 'OR'
	200k

	· CONSULTATION
	50

	· EXAMINATION/TREATMENT
	50-100i, l

	· LIFE SUPPORT UNIT
	

	· GENERAL
	30

	· OVER BED
	70a,d, h

	· MULTIPURPOSE EXAMINATION
	50-100i, l

	· OBSERVATION AND TREATMENT
	

	· GENERAL
	10

	· OVER BED
	70a,h

	· OVER HEAD OF BED
	30

	· SCREENING PROCTOSCOPY AND SIGMOIDOSCOPY
	70

	· SECURITY EXAMINATION
	50-100i,h

	ANESTHESIA
	

	· ANESTHESIOLOGY PREPARATION
	100d, l

	· STORAGE
	20

	· WORKROOM, ANESTHESIA AND EQUIPMENT STORAGE
	30

	APPARATUS AND EQUIPMENT STORAGE
	30

	AUDIOMETRY ROOM AND TEST ALCOVE
	50

	AUDITORIUM
	

	· SOCIAL ACTIVITIES
	5

	ASSEMBLY 
	0-30d

	AURAL REHABILITATION/SPEECH PATHOLOGY THERAPY
	70i

	AUTOPSY AND MORGUE
	

	· AUTOPSY
	100a; Table 500 a

	· ISOLATION/TEACHING AUTOPSY
	100a; Table 500 a

	· MORTUARY REFRIGERATOR(COLD ROOM)
	20

	
	

	BARBER SHOP
	70

	BARIUM PREPARATION
	70

	BATHROOM
	30b

	BEAUTY SHOP
	70

	BEDROOM
	

	· NON‑PATIENT
	10

	· PATIENT(SEE PATIENT ROOMS)
	

	BILLIARD ROOM
	10; Table 30

	BLOOD SPECIMEN COLLECTION
	50

	BOILER ROOM
	10; Burner Platforms 20

	BOWLING LANES
	10; Alley 20; Pins 50

	
	

	CANTEEN
	

	· FOOD SERVICE AREA(SEE FOOD SERVICE)
	

	· KITCHEN(SEE FOOD SERVICE)
	

	· RETAIL STORAGE AND RECEIVING
	20

	· RETAIL STORE
	50; Display 100

	· VENDING MACHINE AREA
	20

	· WARD CART STORAGE
	10

	CAN WASH AND CAN CRUSHER(SEE FOOD SERVICE)
	

	CARDIAC PROCEDURE/CATHETERIZATION
	100f, l

	CARDIOPULMONARY REHABILITATION CTR.
	50

	CART STORAGE
	10

	CAST ROOM
	50

	CHAPEL
	

	· ALTER ARK REREDOS
	100

	· CHANCEL(INCLUDING ALTER & CHOIR)
	30

	· CHOIR ROBING
	20

	· EUCHARISTIC AND DEVOTIONAL
	20

	· NAVE
	30d

	· SACRISTY
	20

	CLASSROOM
	70

	CLEAN CAGE STORAGE
	10

	CLEAN LINEN
	10

	CLEAN LINEN SORTING
	30

	CLEAN UTILITY/SUPPLIES
	20

	CLEAN UTILITY/SPD CART COUNSELING/TREATMENT
	10

	CLINIC, EVALUATION
	50

	CLINIC SPACE, LEARNING STATIONS
	70

	CLINIC SPACE, VOC. REHABILITATION THERAPY
	30

	CLOSETS
	

	· ELECTRICAL
	10

	· GENERAL
	10

	· HOUSEKEEPING AIDS
	10

	· HOUSEKEEPING AIDS(SURGERY)
	20

	· LINEN
	10

	· PLASTER AND SPLINT
	30

	· SIGNAL
	10

	· TELEPHONE
	10

	· CLOTHING CHANGE
	20

	COMMUNICATION CENTER(SEE NURSE'S STATION)
	

	CONFERENCE/CLASSROOM
	70d,I

	CONFERENCE ROOM
	50d,I

	CONGREGATE BATH/TOILET/HOPPER
	30b

	CONSULTATION
	50

	CONSULTATION/MEDICATION/CHART
	70

	CONSULTATION, VIEWING AND TEACHING
	50d

	CONTROLLED TEMPERATURE ROOM
	20

	CONTROL ROOMS
	

	· CONTROL AREA (RAD. THERAPY)
	20

	· CONTROL BOOTH/ALCOVE(X‑RAY)
	10

	· CONTROL CENTER (INTENSIVE CARE)
	30-50i

	· CONTROL STATION (SURGERY SUITE)
	70

	CORRIDORS
	

	· DENTAL SUITE
	50

	· GENERAL NON‑NURSING
	20

	· GENERAL NURSING
	Day 20c; Night 3c

	· LABORATORIES
	30

	· QUARTERS
	15

	· SURGICAL SUITE
	30

	CRAWL SPACE
	1

	CREDIT UNION
	70

	CYSTOSCOPIC ROOM(NON‑SURGERY)
	

	· GENERAL
	70l; Table Surgery Light-d

	· DARKROOM: DEVELOPING, PRINTING AND ENLARGING
	0-10d, j

	· DAY ROOM
	20-50i

	· DECONTAMINATION
	30

	
	

	DENTAL SUITE
	

	· DARKROOM
	0-50d

	· DENTAL OFFICE
	70

	· DENTAL RESIDENTS AND TRAINEES STUDY/CONFERENCE ROOM
	30-70i

	· EXAMINATION, HYGIENE AND GENERAL TREATMENT OPERATORIES
	150a

	· INSTRUMENT PREPARATION AND STERILIZATION
	150

	· ORAL SURGERY
	150a

	· PATIENT INTERVIEW
	50

	· PREVENTIVE DENTISTRY
	70a

	· PROSTHETIC LABORATORY
	5a; Local, 150a; Impressions 200

	· RECOVERY 
	70a

	· RESEARCH LABORATORY
	150a

	· SOILED SPD CART HOLDING
	20

	· SUPPLY ROOM
	50

	· X-RAY AREA
	150a

	DIALYSIS CENTER
	

	· BEDROOM (MULTI BED)
	20

	· LOCAL OVER BED
	70i

	· LOCAL OVER ARM
	300d

	· OVER HEAD OF BED
	30

	· DIALYSATE PREPARATION
	70

	· DIALYSIS TRAINING(SEE BEDROOM ABOVE)
	

	· EQUIPMENT SERVICE AREA SOILED/CLEAN
	70

	· EQUIPMENT SERVICE AREA STORAGE
	30

	· FINAL WATER TREATMENT
	30

	DISPENSING (SEE PHARMACY)
	

	DRESSING/RECOVERY
	30 l

	DRESSING ROOM
	10

	DRESSING/TOILET
	30b

	
	

	EAR, NOSE AND THROAT CLINIC(ENT)
	

	· AUDIOMETRY ROOM AND TEST ALCOVE
	50

	· EXAMINATION AND TREATMENT
	20-50i

	· STERILIZATION,PREPARATIONS AND STORAGE
	50

	ELECTROCARDIOGRAPHIC (ECG)
	

	· GENERAL 
	15g

	· MACHINE
	30

	ELECTROENCEPHALOGRAPHIC(EEG)
	

	· EEG INSTRUMENT AND WORKROOM
	 70i

	· EXAMINATION 
	5-50i

	· PHYSICIANS READING
	70

	· PREPARATION
	50

	ELECTROMYOGRAPHIC(EMG)
	30a

	ELECTRON MICROSCOPE SUITE
	

	· CUTTING ROOM
	200

	· PREPARATION
	100a

	· SCOPE ROOM
	30d, m

	ELEVATORS
	20

	EMERGENCY GENERATOR
	30

	ENDOSCOPY
	

	· UPPER AND LOWER GI
	 70d, l

	· WORKROOM
	70

	ENGINEERING CONTROL CENTER
	30-50i

	ENTRANCE (SEE LOBBY)
	

	ENTRANCE (EXTERIOR)
	5

	EQUIPMENT STORAGE
	20

	EQUIPMENT STORAGE AND TESTING
	20-100i

	ESCORT SERVICE
	50

	EXAMINATION AND TREATMENT
	50-100i, l, p

	EXAMINATION/CONSULTATION
	50-100i, l

	EXERCISE ROOM
	30

	EXITS (AT FLOOR LEVEL)
	5

	EYE CLINIC
	

	· EXAMINATION AND TREATMENT
	20-50i

	· REFRACTION AREA
	20j

	· SURGERY
	200i

	· VISUAL FIELD/DARKROOM ADAPTATION
	0-50d

	
	

	FILM PROCESSING
	30; Local 0-10d

	FLAMMABLE OR TOXIC STORAGE
	15

	FOOD SERVICE
	

	· BULK FOOD CARTS
	20

	· CART WASH CENTER
	30

	· CLEAN DISH STORAGE
	20

	· COLD FOOD AND DESSERT PREPARATION
	70

	· DIETITIANS
	70

	· DIETETICS‑SERVING UNIT
	70

	· DINING ROOM/AREA/SPACE
	30i; Intimate 10

	· DINING ROOM/RECREATION AREA
	10-50d

	· DISHWASHING AREA/UNIT
	50

	· FIXED SERVING LINE
	30; Display 70

	· FOOD PROCESS AND PREPARATION
	70; Meat 100

	· FOOD STORAGE
	20

	· INGREDIENT CONTROL AREA
	70

	· KITCHENETTE
	50

	· KITCHEN MAIN
	50

	· KITCHEN SERVING
	70

	· LUNCH AREA WITH KITCHEN UNIT
	30

	· LUNCH ROOM
	30

	· MEAT AND VEGETABLE UNIT
	100

	· MOBILE SERVING LINE
	70

	· NUTRITION CLINIC
	50

	· POT WASHING CENTER
	50

	· REFRIGERATED AND FROZEN STORAGE
	20

	· REFRIGERATED GARBAGE AND TRASH STORAGE
	10

	· SANITATION SUPPLY STORAGE
	10

	· SERVING LINE
	30; Display 70

	· SERVING UNIT WORK AREA
	50

	· SOILED DISH COLLECTION
	20

	· SPECIAL NOURISHMENT PREPARATION
	100

	
	

	GAME AND ACTIVITY ROOM
	50i

	GAS STORAGE
	15

	GROSS SPECIMEN STORAGE
	20

	GU CARE ROOM
	50

	GU EXAMINATION/TREATMENT
	50-100i, l

	
	

	HEALTH RECORDS STORAGE
	30

	HOSPITAL PLANS AND DRAFTING
	150

	
	

	INACTIVE RECORDS STORAGE
	20

	INCINERATOR
	5

	INFORMATION COUNTER
	50

	INSTRUMENT CALIBRATION AND STORAGE
	50

	INTENSIVE CARE (SEE PATIENT ROOMS)
	

	INTERVIEW/CONSULTATION
	30

	INTERVIEW‑EXAMINATION
	70

	ISOLATION BEDROOM(RECOVERY/ICU)
	10; Local 70i

	
	

	KITCHENETTE/MULTIPURPOSE
	30-50i

	
	

	LABORATORIES; GENERAL
	50

	· BENCH AND TABLE TOP LIGHTING
	

	· BIOCHEMISTRY
	100

	· BIOSAFETY
	100

	· CARDIAC BLOOD GAS ANALYSIS
	100

	· CHEMISTRY
	100

	· CLINICAL CHEMISTRY/MICROBIOLOGY
	100

	· COAGULATION
	100

	· CYTOLOGY
	100

	· DERMATOLOGY
	100

	· DIAGNOSTIC
	100

	· ENVIRONMENTAL
	100f

	· FROZEN/AND GROSS SECTION
	100

	· HIGH/LOW LEVEL IN‑VITRO COUNTING
	70

	· HISTOLOGY
	100

	· IMMEDIATE RESPONSE (STAT) 
	100l

	· IMMUNOPATHOLOGY
	100

	· MICROBIOLOGY
	100

	· MYCOBACTERIOLOGY (TB) 
	100

	· MYCOLOGY
	100

	· ORTHOTICS
	100l

	· PHARMACEUTICAL EXPERIMENTATION
	100

	· PHYSICS
	100

	· PROCEDURAL
	100

	· PULMONARY BLOOD GAS
	100

	· RADIOIMMUNOASSAY (RIA)
	100

	· BENCH AND TABLE TOP LIGHTING
	

	· ROUTINE (HEMATOLOGY)
	100

	· SPECIAL CHEMISTRY
	100

	· SPECIMEN ACCESSIONING, PROCESSING AND DISTRIBUTION
	70

	· STUDENT LABORATORY‑CLASSROOM
	100i

	· URINE (URINALYSIS) AND FECES
	100

	· URODYNAMICS
	 70i; Table, Minor Surgery Light

	LAUNDRY
	

	· CART WASHER AREA
	30

	· CENTRAL LIQUID SUPPLY SYSTEM
	20

	· CLEAN LINEN HOLDING(FLOW RACK) AND ASSEMBLY AREA
	50

	· CLEAN LINEN PROCESSING AREA
	50

	· DISTRIBUTION AREA(CART STORAGE, DISPATCH AND DOCK)
	30

	· GENERAL ADMINISTRATIVE AREA
	50

	· LINEN COLLECTION
	20

	· LINEN PACK PREPARATION
	70

	· LINEN REPAIR AREA
	100

	· LINEN STORAGE
	20

	· LUNCH ROOM/TRAINING ROOM
	 50i

	· PRODUCTION AND SUPPORT AREA
	50

	· RECEIVING AREA
	30

	· SORTING AND WASHING AREA
	70

	· UNIFORM EXCHANGE (AUTOMATED)
	20

	LIBRARY; GENERAL
	50

	· AUDIOVISUAL ROOM
	30n

	· CARD FILES
	70

	· CIRCULATION/REFERENCE DESK
	50

	· LIBRARIAN
	70

	· MICROFORM AREAS
	15n

	· PHOTOCOPY AREA
	30

	· SEATING SPACE (READER STATIONS)
	70

	· SHELVING/STACK AREAS
	50

	· WORKROOM/TECHNICAL SERVICES
	70n

	LINEN
	

	· CLOSET
	10

	· LINEN ROOM AND CLEAN SPD CART
	30

	· LINEN SERVICE
	30

	· SEAMSTRESS SPACE
	100

	· SOILED COLLECTION
	10

	· SOILED COLLECTION AND CENTRAL SORTING
	30

	· SOILED LINEN HOLDING AREA
	10

	· SOILED LINEN ROOM
	10

	LOADING DOCK
	20

	LOBBY/FOYER
	Day 50c; Night, 20c

	LOCKER ROOMS
	20

	LOUNGES
	20

	· READING
	30

	· PATIENT'S LOUNGE AND TV ROOM
	20-50i

	
	

	MAIL ROOM AND DISTRIBUTION CENTER
	70

	MAIL ROOM/UNIT
	50

	MAINTENANCE/SHOPS(SEE SHOPS)
	

	MEDICAL AND GENERAL STORAGE (SEE STOREROOM)
	50; Table

	MEDICATION AND TREATMENT
	100i,l

	MEDICAL MEDIA PRODUCTION
	

	· CAMERA ROOM
	30

	· DARKROOM, FILM PROCESSING
	30 Local 0-10d

	· FINISHING ROOM
	50a

	· GRAPHICS ILLUSTRATION ROOM; ILLUSTRATION PREP. AREA
	70l; Tables 2000

	
	

	· PHOTOMICROGRAPHY
	30i

	· PRINTING AND ENLARGING
	30; Local 0-10d

	MEDICAL RESEARCH STORAGE (SEE STOREROOM)
	

	MINOR OPERATING ROOM
	200i,k

	MULTIPURPOSE ROOM
	30-50i

	MUSIC ROOM
	30

	
	

	NOURISHMENT KITCHEN
	70

	NUCLEAR MEDICINE
	

	· COMMON VIEWING AND CONFERENCE
	50i

	· EQUIPMENT CALIBRATION
	50; Bench Tops 70

	· ISOTOPIC STORAGE AND PREPARATION AREA
	50

	· RADIOPHARMACY
	70

	· RECTILINEAR ORGAN SCAN
	0-50i;0-10f,m

	· SPECIAL PROCEDURE
	0-50i;0-10f,m

	· STATIONARY IMAGING 
	0-50i;0-10f,m

	· THYROID UPTAKE 
	0-50i;0-10f,m

	· WALK‑IN REFRIGERATOR
	20

	NURSE/COMMUNICATION STATION (SEE NURSE'S STATION)
	

	NURSE'S STATION/WARD CLERK/DOCTOR'S CHARTING
	

	· GENERAL; DAY
	70;Night 30

	· DESK/TABLE/COUNTER
	70

	
	

	OFFICES; GENERAL
	70

	· AUTOMATED DATA PROCESSING
	70

	· BED CONTROL
	70

	· CLERICAL CONTROL/PROCESSING UNIT
	70

	· CLERK‑STENOGRAPHER
	70

	· DATA PROCESSING
	100

	· DENTIST (SEE DENTAL SUITE)
	

	· DIETICIANS (SEE FOOD SERVICE)
	

	· EVALUATION TEAM
	70

	· FILE/PUBLICATIONS CLERKS
	50

	· INTERVIEW BOOTHS (MAS)
	50

	· KEY PUNCH OPERATIONS/MACHINE
	70

	· LIBRARIAN (SEE LIBRARIES)
	

	· OPERATIONAL CENTER
	70

	· OPERATIONS ROOM
	70

	· PATIENT ASSESSMENT (ADMISSIONS)
	50

	· PHYSICIAN'S WORKROOM
	50

	· PLACEMENT AND EXAMINING
	50

	· PROCESSING UNIT
	70

	· PROGRAM MANAGEMENT AND PLANNING
	70

	· PUBLICATIONS UNIT
	50

	· RATING SPECIALISTS
	70

	· RECEPTION/CLERK/FILES
	70

	· RECORD REVIEW
	50

	· SECRETARY AND WAITING
	20; Reading, 30

	· SERVICE ORGANIZATION REVIEW AREA
	50

	· STAFF OFFICE AND MICROSCOPE AREA
	70

	· STAFF SURGEONS AND ANESTHESIOLOGISTS
	70

	· SUPERVISOR
	70

	· TRANSCRIPTIONISTS
	70

	· TRANSCRIPTION UNIT
	70

	· VETERANS BENEFITS COUNSELORS
	50

	· WARD CLERK
	70c

	· WORK AREA- FINANCE AND ACCOUNTING AND CLERICAL/TECHNICAL

	STAFF
	100

	WORKSTATION CLERICAL OR TECHNICAL STAFF
	100

	ON- CALL ROOM
	10j

	OPERATING ROOMS (SEE SURGERY SUITES)
	

	OXYGEN STORAGE
	20

	
	

	PARKING GARAGE
	

	· ENTRANCE; DAY
	50c; Night, Day 10c

	· GENERAL PARKING AND PEDESTRIAN AREAS
	5

	· TRAFFIC LANES
	10

	PATIENT LAUNDRY
	30

	PATIENT ROOMS
	

	· GENERAL
	10

	· ANTEROOM(ISOLATION)
	30

	· BATH, PRIVATE OR CONNECTING
	30b

	· NIGHT OBSERVATION
	2

	· OVER‑BED TASK ILLUMINATION
	60h; ICU, 70a,d,h

	· OVER HEAD OF BED
	30h

	· PATIENT LOCKER AREA
	20

	· SECURITY/SECLUSION BEDROOM
	10

	· SERVICE ALCOVE
	20

	· TOILET
	30b

	PHARMACY
	

	· CONTROLLED SUBSTANCES VAULT AND SECURED DISPENSING
	70

	· DRUG RECEIVING
	70

	· DRUG UTILIZATION REVIEW
	70

	· EXTEMPORANEOUS COMPOUNDING
	100

	· EXTEMPORANEOUS REPACKAGING
	50

	· FILING AND ASSEMBLY
	100

	· HEMODIALYSIS (STORAGE)
	30

	· INTERVENOUS ADMIXTURE AND ASEPTIC TRANSFER
	100

	· MEDICATION ASSIGNMENT
	70

	· MEDICATION PREPARATION AREAS
	70

	· POISON CONTROL STORAGE
	30

	· PREPACKAGING
	100

	· PRESCRIPTION RECEIVING
	70

	· PROSTHETICS AND MEDICAL SUPPLIES
	30

	· RECEIVING
	70

	· RECEIVING,STORAGE AND RECORD CONTROL
	70

	· STAT
	100; Counter 70

	· STERILE FLUIDS AND ADMIXTURE SETS STORAGE
	30

	· SUPPORT AREA
	70

	· UNIT DOSE DISPENSING
	100

	· VAULT (DRUGS)
	30

	PHONO- CARDIOGRAPHY
	30; Machine 50

	PLASTER AND SPLINT CLOSET
	30

	PNEUMATIC TUBE EQUIPMENT ROOM
	20

	POST OPERATIVE/RECOVERY WARD (RESEARCH)
	75i; Work Space 125

	PROJECTION, PREPARATION AND STORAGE
	0-30d

	PREFABRICATED SOUND SUITE-CONTROL ROOM
	0-30f

	
	

	QUIET AREA (PSYCHIATRIC)
	50i

	QUIET ROOM
	 10; Reading 30

	
	

	RADIOLOGY SUITE
	

	· ANESTHESIOLOGY PREPARATION AND RECOVERY
	50l; Over Beds 70a, h

	· AUTOMATED ROOM (RAPIDO)
	30; INCAND. 0-10f

	· BARIUM PREPARATION
	70

	· CENTRAL SILVER COLLECTION AREA
	30

	· COMPUTERIZED AXIAL TOMOGRAPHY(CT)
	30; Incand. 0-10f

	· CONTROL BOOTH/ALCOVE
	10

	· DARKROOM 0‑10D
	

	· DEDICATED CHEST ROOM
	30; Incand. 0-10f

	· EXAMINATION ROOM/AREA
	50

	· FILM LIBRARY
	50

	· FILM STORAGE UNDEVELOPED
	10-30i

	· MEGAVOLTAGE UNIT
	10-30i

	· PROCESSING AREA
	50

	· RADIATION THERAPY
	10

	· SCRUB ROOM
	70

	· SPECIAL PROCEDURES
	

	· FLUORESCENT 
	0-50i

	· INCANDESCENT 
	0-10f

	· SUPERFICIAL THERAPY UNIT AND CONTROLS
	10-30i

	· SUPERVOLTAGE UNIT (COBALT 60)
	10-30i

	· ULTRASOUND
	50; Incand. 0-10d

	· VIEWING ROOM COMMON
	20j

	· X-RAY ROOMS
	30; Incand. 0-10f

	RECEIVING AND CLEANING
	30; Benches,Tables, ect. 70

	RECEIVING AND ISSUE AREA
	30

	RECEIVING AND SHIPPING DOCK
	20

	RECEPTION AND WAITING
	30

	RECOVERY ROOM(SEE SURGERY SUITE)
	

	RECREATION/MULTIPURPOSE ROOM
	50i

	RESIDENT CLOTHING AND LUGGAGE STORAGE
	10

	RESIDENT'S LAUNDRY
	50

	
	

	SCRUB ALCOVE
	70

	SEAMSTRESS
	100

	SHOPS, MAINTENANCE AND REPAIR
	

	· AIR CONDITIONING SHOP
	50

	· CARPENTER SHOP
	50

	· ELECTRICAL SHOP
	50

	· GROUNDS MAINTENANCE SHOP
	30

	· MACHINE SHOP
	50

	· MASON SHOP
	30

	· PAINT SHOP
	30

	· PARTS AND TOOLS CLERK
	30

	· PLUMBING SHOP
	30

	· REPAIRING AND DEVELOPMENT
	50; Benches 100

	· STORAGE (SEE STOREROOMS)
	

	· VEHICLE AND EQUIPMENT MAINTENANCE (CEMETERY)
	50

	· WORKSHOPS (CEMETERY)
	30

	SHOWER
	20

	SITZ BATH
	20

	SPECIMEN TOILET
	30b

	SOILED UTILITY/SPD CART
	10

	STAGE (GEN. ILLUM.)
	30

	STAIRWAYS
	20

	STERILIZATION AND SOLUTION PREPARATION
	50

	STOREROOMS
	

	· FINE
	50

	· MEDIUM
	20

	· BULKY
	10

	STRETCHER AND WHEELCHAIR STORAGE
	10

	STRETCHER WAITING SPACE
	20

	SUBSTERILIZATION AND WORK AREA
	70

	SUPPLY PROCESSING AND DISTRIBUTION(SPD)
	

	· AUTOMATIC CART WASH
	30

	· BULK STORAGE AREA
	20

	· CLEAN RECEIVING AND BREAKOUT
	30

	· CLEAN SIDE
	50

	· DISPATCHERS CONTROL STATION/OFFICE
	70

	· INSPECTION AND PREPARATION OF SURGICAL LINEN AND PACKS
	100

	· MANUAL EQUIPMENT WASH
	50

	· PREPARATION ASSEMBLY AND STERILIZATION
	50

	· SOILED RECEIVING AND DECONTAMINATION
	30

	· STERILE/NON‑STERILE STORAGE
	20

	· STERILIZATION AND PREPARATION
	50

	· VOLUNTEER AND TRAINING
	50

	· WORK STATION/COMPUTER
	70g,q

	SURGICAL SUITE
	

	· CLEAN AND STERILE SUPPLIES
	50

	· CLEAN CORE SUPPORT AREA
	70

	· CONTROL ROOM(CYSTOSCOPIC)
	30

	· DICTATION CUBICLE
	50

	· EQUIPMENT AND APPARATUS STORAGE
	30

	· EXTERNAL RADIOGRAPHIC CONTROL ROOM
	10

	· HOUSEKEEPING AIDS CLOSETS; OR’S
	20;Support 15

	· OPERATING ROOMS CARDIAC; CYSTOSCOPIC; GENERAL PURPOSE; NEUROSURGERY; ORTHOPEDIC
	200k,I

	
	

	· PATIENT HOLDING ROOM OR ALCOVE
	100d (1)

	· PUMP TECHNICIAN'S PREPARATION ROOM
	70

	· RECOVERY
	30l; Over Beds 100a,h

	· SCRUB‑UP ALCOVE
	70

	· SOILED HOLDING AREA
	30

	· SPECIAL EQUIPMENT RECORDING ROOM
	30i

	· WORKROOM, ANESTHESIA AND EQUIPMENT STORAGE
	50

	SWITCHGEAR
	20

	
	

	TELEPHONE EQUIPMENT
	20

	TELEPHONE SWITCHBOARD
	50

	TELETYPE AND DATA TERMINAL UNIT(DTU)
	30

	THEATER
	10d


	· SUPPLEMENTAL
	20

	· FOYER
	5

	THERAPY
	

	· CORRECTIVE CLINIC
	50

	· EDUCATIONAL/VOCATIONAL
	50; Tables 70i

	· ASSIGNMENT SPACE
	50

	· COMPENSATED WORK THERAPY CLINIC
	50

	· EVALUATION
	50

	· INSTRUCTION, ORIENTATION & SIMULATOR SPACE (DRIVER TRAINING) 
	50

	· PATIENT REST AREA
	30i

	· GROUP THERAPY ROOM
	30

	· TABLE
	50i

	· CONFERENCE RM
	50d

	· INHALATION
	30

	· OCCUPATIONAL
	

	· CLINICAL
	30;Bench, 50, Fine 100

	· ORTHOTIC AND SPLINTING AREA
	50

	· PHYSICAL
	

	· ARM AND LEG WHIRLPOOLS
	20

	· CLINIC
	50

	· HUBBARD TANKS
	20

	· HYDROTHERAPY
	20

	· SPECIAL TREATMENT
	 70i

	· TABLES AND INDIVIDUAL EXERCISE
	50

	· TREATMENT AREA
	50

	· RADIATION
	

	· ORTHOVOLTAGE THERAPY UNIT
	30; Incand. 0-10f

	· PATIENT PRETREATMENT
	50i

	· RADIUM SEALED SOURCE ROOM
	30

	· SIMULATOR
	30

	· TREATMENT AREA
	50i

	· TREATMENT PLANNING AREAS
	70

	· VIEWING AND CONSULTATION
	30-50i

	· RECREATION
	

	· ARTS, CRAFTS AND HOBBY
	30; Tables 50-100

	· MULTIPURPOSE RECREATION
	50i

	· SPINAL CORD INJURY
	

	· CLINIC
	50

	· HUBBARD TANKS
	20

	· WHIRLPOOL, ARM,LEG AND LO-BOY
	20

	THERAPEUTIC POOL
	30

	TOILETS
	30b

	TRAINEE/STUDENT STUDY CUBICLE
	70

	TRANSFORMER ROOM
	20

	TRASH/COLLECTION ROOM
	10

	TUB ROOM
	30

	
	

	ULTRASOUND DIAGNOSIS
	30i

	UNIFORMS
	30

	URINE TESTING ALCOVE
	70

	UTILITY AREAS
	10

	
	

	VAULT
	20

	VECTORCARDIOGRAPHY
	50i

	VENDING/MACHINE AREA/ALCOVE
	20

	VENTILATORY TEST
	30a; Desk Area 75a

	VESTIBULE
	10

	VESTIBULE AND WAITING AREA
	20

	VOLUNTEER/ESCORT SPACE
	50

	VOLUNTEER SIGN‑IN
	30

	
	

	WAITING ROOMS
	20; Reading 30

	WALK- IN REFRIGERATOR (Cold Room)
	10

	WARD CLERK
	70e

	WARD SUPPLY
	20

	WHEELCHAIR AND SPECIAL BED STORAGE
	20

	WHEELCHAIR AND STRETCHER
	10

	WORD PROCESSING/COMPUTER ROOM
	70g,q

	WORKROOM AND DRESSING ROOM
	50

	WORK STATION(Word Processor)
	70g,q


Notes:

	a.
	Provide illumination by fluorescent lamps producing light between Commission Internationale de L'Eclairage chromatic indexes 90 and 100.  Base design on the lower lumen ratings of these lamps.

	b.
	Footcandle value is for general illumination. Provide supplemental lighting for mirrors and close inspections.

	c.
	Control day and night illumination levels by conventional on‑off switches.

	d.
	Vary illumination levels by dimmer control devices.

	e.
	Locate and orient lighting fixtures for general illumination to suit work table and equipment positions. Provide supplemental fixtures for bench and table tops to achieve illumination levels determined necessary for performing the actual tasks.

	f.
	Light dimming shall be in accordance with specific project requirements.

	g.
	Provide indirect illumination.

	h.
	Control bed lighting individually.

	i.
	Vary illumination levels by conventional on off switches.

	j.
	Lux (footcandle) value is for general illumination. Provide additional localized lighting as required.

	k.
	Fluorescent lamps shall be of the color improved type, and shall essentially match the color temperature of the surgical light(s).

	l.
	Fluorescent lamps shall be of the deluxe color improved type.

	m.
	Illumination shall be through incandescent light sources.

	n.
	Illumination is for general glare‑free lighting.  Supplemental lighting is required at task locations.

	o.
	Control illumination cycles by timing devices.

	p.
	See exceptions under specific clinics.

	q.
	Parabolic louvers are preferred to reduce glare on monitor screens.

	r.
	Control lighting by motion detecting occupancy sensors.
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4.6.4

Seismic Bracing





1.12.3(a)


BLOOD BANK, CRITICAL BRANCH
4.6.1.2(d)
BOILER PLANT METERING
5.1.1.1(a)
BONE BANK, CRITICAL BRANCH
4.6.1.2(d)
BUSWAY


Seismic Bracing
1.12.3(e)
CABLE TRAY


Seismic Bracing
1.12.3(b)
CALCULATIONS
1.11

Generator Set Sizing
1.11(d)
Lighting
1.11(e)

Load Calculation
1.11(c)

Protective Device Study
1.11(b)

Seismic Bracing
1.11(f)

Short Circuit
1.11(a)

Voltage Drop
1.11(g)
CARDIAC CATHERIZATION, CRITICAL BRANCH
4.6.1.2(e)
CHILLER BUILDING METERING
5.1.1.1(a)
CODES AND STANDARDS
1.5

ANSI
1.5.1(a)

ASTM
1.5.1(b)

IEEE
1.5.1(g)
IESNA
1.5.1(f)
Local Codes
1.5.2

NEMA
1.5.1(l)

NFPA
1.5.1(j)

UL
1.5.1(o)
CONDUCTORS


Isolated Power System
2.7(b)

See "GROUND"
Page (I-5)

Size
2.7



Type
2.7
CONDUIT


Concealed
2.2

Exposed
2.2

Seismic Bracing
1.12.3(c)

Underground, Direct-burial
2.3(b)

Underground, Encased
2.3(a)
COORDINATION


Architectural
1.3(a)

Civil
1.3(a)


Mechanical
1.3(a)


Sanitary
1.3(a)


Site
1.3(a)


Structural
1.3(a)


Utility Company
1.3(b)
CORONARY CARE UNIT, CRITICAL BRANCH
4.6.1.2(f)
COMMUNICATION SYSTEMS



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6

Enclosed Wireways
7.6

General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Terminal Cabinets
7.9

Wires and Cables
7.3
DENTAL SUITE, CRITICAL BRANCH
4.6.1.2(w)
DISCONNECT SWITCHES


Motors
2.9

Seismic Bracing
1.12.3(d)
DISTRIBUTION SYSTEM
5

Electrical Service, Underground
5.2.1(a)

Electrical Utility Service
5.2.1

Load Calculations
1.11(c)

Maximum Service Voltage
5.2.1(b)

Minimum Riser Drawing Requirements
1.9(h)

Primary Service and System Distribution (One Line Riser 


Diagram)
1.9(g)(4)


Protective Device Study
1.11

Secondary System Distribution (Riser Diagram)
1.9(g)(5)

See "Electrical Service"
Page (I-3)

See "Emergency/Essential Systems"
Page (I-5)

Short Circuit Calculations
1.11(a)

Voltage Drop Calculations
1.11(g)
DISTRIBUTION, PRIMARY
5.2.2

Distribution Type
5.2.2(a)

Equipment Location
5.2.2(b)

Equipment type
5.2.2(c)
DISTRIBUTION, SECONDARY
5.2.3

Maximum Substation Sizes
5.2.3(a)

Quarters & Private Dwellings
5.2.3(c)
DOOR CONTROL SYSTEM



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6


General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Special Requirements
7.18(g), 7.18(h)

Terminal Cabinets
7.9

Wires and Cables
7.3
DRAWING REQUIREMENTS
1.10.1(b)

Abbreviations & Symbols
1.10.3

Abbreviations and Symbols
1.10.3(a)

Column Grids
1.10.1(d)

Column Numbers
1.10.1(d)


Compass Point
1.10.1(d)


Key Plan
1.10.1(d)


Large-Scale Partial Plans
1.10.1(e)

Notes
1.10.1(c)

Room Numbers
1.10.1(d)


Room Titles
1.10.1(d)



Scale
1.10.1(d)


Schedules
1.10.2(h)

Scope
1.6

Sequence of Drawings
1.10.2
DURESS CALL


See "EMERGENCY (DURESS) CALL"
EGRESS DOORS, AUTOMATICALLY OPERATED


Life Safety Load
4.6.1.1(b)
ELECTRICAL ROOMS/CLOSETS

Critical Branch
4.6.1.2(x)
Definition
5.2.4(a)
Electrical Closet 
3.4.28 or 3.3.28
Existing Buildings 
5.2.4(c)
General
5.2.4
Large-Scale Plans
1.10.1(e)

Location
1.9(a)
New Building Requirements
5.2.4(b)
Oil filled Transformer Rooms
5.2.4(d)
ELECTRICAL SERVICE


Existing Service
1.3(b)(3)

New Service
1.3(b)(2)

Utility Coordination
1.3(b)
ELEVATOR


Life Safety Load
4.6.1.1(f)
EMERGENCY (DURESS) CALL



Cable Trays
7.5

Cellular Floors
7.7

Conduits and Interconnection Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6


General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Special Requirements
7.18 


Terminal Cabinets
7.9

Wires and Cables
7.3
EQUIPMENT SYSTEMS-HOSPITALS
4.6.2

Delayed Automatic Connection



4.6.2.2, 4.6.2.3

Manual Connection





4.6.2.3

Non-delayed Automatic Connection
4.6.2.1
ESSENTIAL ELECTRICAL SYSTEMS-HOSPITALS
4.6

Alternate Source of Power
4.6.3

Critical Branch
4.6.1.2

Distribution Equipment
4.6.4

Essential Electrical System Distribution (Riser Diagram)
1.9(g)(3)

Existing Facilities
4.4

Generator Set Sizing Calculations
1.11(d)

Life Safety Branch 
4.6.1.1

Minimum Riser Drawing Requirements
1.9(h)

Scope
1.6

Type 1
4.6
ESSENTIAL ELECTRICAL SYSTEMS-NURSING HOMES
4.7

AND LIMITED CARE


Alternate Source of Power
4.7.3

Critical Branch
4.7.2

Life Safety Branch
4.7.1

Type 2 
4.7
ESSENTIAL ELECTRICAL SYSTEMS-OTHER FACILITIES
4.9

Boiler Plant
4.9.1


Energy Buildings
4.9.1


Fire Station
4.9.2
ENERGY CENTER 
5.1.1.1
ENERGY ROOMS, CRITICAL LOADS
4.6.1.2(g)
ENGINEERING CONTROL CENTER, CRITICAL LOADS
4.6.1.2(y)
EXISTING CONDITIONS
1.7


As-Built
1.7


Conductors
1.15.7

Conduit and Boxes
1.15.6

Continuity of Service
1.15.13

Demolition Drawings
1.15.2

Lighting Fixtures
1.15.9

Panelboards
1.15.10

Requirements for Equipment Replacement
1.15.3, 1.15.4

Site Visit
1.7

Wiring Devices
1.15.8
EXIT SIGNS, LIFE SAFETY BRANCH
4.6.1.1(e)
EYE BANK, CRITICAL LOADS
4.6.1.2(d)
FIRE ALARM SYSTEMS
1.14

General
1.6(f)

Life Safety Branch
4.6.1.1(a)

Riser Diagram
1.9(g)(5)

Smoke Partitions
1.9(i)
Transport Systems
1.13
GENERATORS


Alternate Sources of Power
4.6.3

Battery Charger, Life Safety Load
4.6.1.1(f)
Emergency-Equipment Loads
4.6.2.1


Generator Set Sizing
1.11(d)
Large-Scale Plans
1.10.1(e)
Location
1.9(d)

Seismic Bracing
1.12

Selected Receptacles, Life Safety Load
4.6.1.1(f)

Sizing – VAMC BMEP STANDARDS
4.2

Task Illumination, Life Safety Load
4.6.1.1(f)
GROUNDING


Conductor
1.9(e), 2.8

Ground Sensing System for Secondary Breakers
1.9(g)(3)

Metal Curtain Walls
2.8(a)

Seismic Bracing
1.12
HEMODIALYSIS, CRITICAL BRANCH
4.6.1.2(i)
HIGH VOLTAGE SWITCHES


Seismic Bracing
1.12 
HUMAN PHYSIOLOGY LABS, CRITICAL BRANCH
4.6.1.2(j)

ILLUMINATION OF MEANS OF EGRESS
4.5.1

Load Type, Life Safety Branch
4.6.1.1(g)
INTENSIVE CARE, CRITICAL BRANCH
4.6.1.2(k)

INTERCOMMUNICATION SYSTEMS


Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6


General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Special Requirements
7.18(a)

Terminal Cabinets
7.9

Wires and Cables
7.3
ISOLATED POWER SYSTEM
9.2

Conductors
2.7

Critical Branch
4.6.1.2(l)
LAUNDRY BUILDING




Submetering
5.1.1.1
LABORATORIES



Critical Branch
4.6.1.2(z)

Large-Scale Plans
1.9(f)
LIGHTING


Animal Ward
6.19

Ballasts
6.7

Bedrooms
6.11

Calculations
1.11, 6.3

Controls, Exterior
6.10(g)

Controls, Low Voltage
6.10(d), 6.10(e)

Controls, Multi-entrance
6.10(c)

Controls, Multi-level
6.10(a)

Controls, Occupant Sensors
6.10(f)

Corridor – Nursing Homes and Geriatric
6.12

Dental Suite
6.13

Design Approach
6.5

Details
6.4

Exterior
6.23, 6.24, 6.26

Eye Exam Rooms
6.14

Fixtures, Corridor
6.12

Fixtures, Exit
6.8(d)

Fixtures, General
6.8

Fixtures, Labs
6.9(d)

Fixtures, Layout
6.9

Fixtures, Multi-lamp
6.8(c)

Fixtures, Pharmacy
6.9(d)


Fixtures, Shops
6.9(d)



Fixtures, Storage
6.9(f)

Fixtures, Toilets
6.9(e)

General
6.1

Hemodialysis
6.15

Interstitial Space
6.16

Kitchen Hood
6.17

Light Sources, Fluorescent
6.6.3

Light Sources, HID
6.6.2

Light Sources, Incandescent
6.6.1

Lighting Levels by Space Use
Appendix A,6.27.2



Obstruction
6.25

Parking Garage
6.22

Parking Lot
6.27


Pool
6.18

Seismic Bracing
1.12

Special Areas (Lobbies)
6.5.2

Standards
6.2

Surgery Ward
6.20

Wet and Damp Location
6.21
LIGHTNING PROTECTION



Code Requirements
1.8


Design Guidelines
1.8


   Metal Curtain Walls
2.8(a)

Risk Index                                         1.8               
MASTER TV ANTENNA AND EQUIPMENT SYSTEM



Cable Trays 
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6



General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Special Requirements
7.18 (e)
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Terminal Cabinets
7.9

Wires and Cables
7.3
MEDICAL GAS ALARM SYSTEM
9.9
   Life Safety Branch
4.6.1.1(a)
MEDICATION PREP ROOMS, CRITICAL BRANCH
4.7.2(b)
METAL CURTAIN WALLS

Grounding
2.8(a)
   Lightning Protection System
2.8(a)(5)
MINOR OPERATING ROOM, CRITICAL BRANCH
4.6.1.2(n)
MOTION INTRUSION DETECTION



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Tray
7.6


Enclosed Wireway
7.6
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General Requirements
7.2


Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Special Requirements
7.18(f)



Terminal Cabinets
7.9

Wires and Cables
7.3
MOTOR CONTROL CENTERS

Location
1.9(d)
   Schedules
1.9(c)
   Seismic Bracing
1.12
MOTORS


Disconnect Switches
2.9

Rating
1.9(b)
MOTOR STARTERS


Seismic Bracing
1.12
NURSES STATION, CRITICAL BRANCH
4.6.1.2(p)
NURSE CALL 


Equipment, Critical Branch
4.6.1.2(s)
General
1.6(f)
Riser
1.9(g)(6)
   Seismic Bracing
1.12
OPERATING ROOMS, HUMAN

Isolated Power Systems
5.3.2
OPERATING ROOMS, ANIMAL
5.3.3
OPERATING ROOMS, HUMAN – SURGICAL LASER
5.3.4
OXYGEN STORAGE PAD CONTROL PANEL
3.4.33
PANELBOARDS

Schedules
1.9(c)
   Seismic Bracing
1.12
PATIENT ANNUNCIATION SYSTEMS



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6
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General Requirements
7.2


Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Terminal Cabinets
7.9
      Wires and Cables
7.3
PATIENT BEDROOMS, CRITICAL BRANCH
4.6.1.2(h)
PATIENT WALL SYSTEMS
9.4
      Seismic Bracing
1.12
PATIENT MONITORING SYSTEM
2.6
PBPU (Prefabricated Bedside Patient Unit)


Application
9.7
Definition
4.5.2
General

9.5
Installation
9.6
PHARMACY DISPENSING AREA, CRITICAL BRANCH
4.6.1.2(q)
PHARMACY DELIVERY SYSTEM, CRITICAL BRANCH
4.6.1.2(aa)
POKE-THRUS/ POWER POLES 
2.5
POWER POLES
2.5
PROPRIETARY ITEMS
1.10.4
PSYCHIATRIC BEDROOMS, CRITICAL BRANCH
4.6.1.2(r)
PUBLIC ADDRESS
7.1(j)

Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6



General Installation Requirements
7.10

General Requirements
7.2

Head End Equipment Room
7.12

Open Wireways
7.5

Speaker Locations
7.18(a)
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Terminal Cabinets
7.9

Wires and Cables
7.3
RADIOLOGY


Large-Scale Plans
1.9(f)
RADIO ENTERTAINMENT DISTRIBUTION SYSTEM



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6


General Installation Requirements
7.10

General Requirements
7.2

Head End Equipment Room
7.12

Open Wireways
7.5

Speakers
7.18(d)
Terminal Cabinets
7.9

Wires and Cables
7.3
RADIO PAGING SYSTEM



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6



General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Terminal Cabinets
7.9

Wires and Cables
7.3
RECEPTACLES
1.6(i)
Administrative Areas
3.4.22
Animal Surgery
3.4.10
Animal Wards – GFI Receptacle
3.4.17
Bed Motor (PBPU)
3.4.14
Clinical Exam
3.4.22
Cooling Tower
3.4.11             Corridor Receptacles
3.4.19
      Cystoscopy and Minor Surgery 
3.4.3(c)
      Dental Module Receptacle
3.4.15
      Electrical Closet
3.4.29

Emergency Circuit
3.4.2
Exterior
3.4.5         General Exam
3.4.22


General Surgery Rooms
3.4.3(b)
Ground Fault Interrupter 
3.4.1
Hemodialysis
3.4.6
Hubbard Tanks
3.4.7
ICU-CCU
3.4.4
Interstitial
3.4.27
Isolated Ground
3.1
Kitchen 
3.4.21
Laboratory
3.4.23
Large Surgery Rooms
3.4.3(a)
Maximum Receptacles Per Circuit
3.3(a)
Motorized Treadmill Receptacle
3.4.31
Office
3.4.22
Operating Room Computer Terminal 
3.4.32
Outdoor
3.4.5
Oxygen Storage Pad Control Panel
3.4.33
Pharmacy Service, Computer System
3.4.8
Psychiatric
3.4.25
Rehabilitation Medical Service
3.4.24
Research Lab
3.4.23
Research Labs – Electronic Equipment
3.4.16
Safety 
3.1
Self-illuminated Emergency Receptacle
3.4.12
Sound Retardant
3.5
Special Procedures Room, Isolated Power
3.4.13
Stairwell
3.4.26
Surgery Room Laser Receptacle
3.4.18
Telecommunications Closets
3.4.30
   TV Power
3.4.28
SECURITY


Critical Branch
4.6.1.2(cc)
SECURITY CAMERA SYSTEMS
7.1(n)

Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6
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General Requirements
7.2


Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Terminal Cabinets
7.9

Wires and Cables
7.3
SECURITY MANAGEMENT SYSTEM



Cable Trays
7.5

Cellular Floors
7.7

Conduit and Boxes
7.4

Drawings and Details
7.11

Ducts
7.7

Enclosed Cable Trays
7.6


Enclosed Wireways
7.6



General Requirements
7.2

Head End Equipment Room
7.12

Installation Requirements
7.10

Open Wireways
7.5

Terminal Cabinets
7.9

Wires and Cables
7.3
SEISMIC BRACING


CD-54
1.12


Details
1.12.2

List of Equipment to be Braced
1.12.3

Seismic Bracing Calculations
1.11(f)

Specification Section 
1.12.1
SELECTED RECEPTACLES


Definition
4.5.3
SPECIAL PROCEDURE ROOM, CRITICAL BRANCH
4.6.1.2(dd)
SUBMETERING


Boiler Plant
5.1.1.1(a)

Chiller building
5.1.1.1(a)

Energy Center
5.1.1.1


Laundry Building
5.1.1.1


New Separate Buildings
5.1.2
SURGICAL ROOMS


Large-scale plans
1.9(f)

Operating Suite, Critical Branch
4.6.1.2(s)

Recovery Room, Critical Branch
4.6.1.2(t)
SMOKE PARTIONS


See "Fire Alarm"
SPECIFICATIONS
1.9(j)

Drawing coordination
1.9(j)(2)
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Editing
1.9(j)(1)

   New Sections
1.9(j)(3)
STAT

   Definition
4.5.4                                                                              
SWITCHGEAR


Large-scale Plans
1.10.1(e)
Location
1.9(d)

Schedule
1.9(c)

Seismic Bracing
1.12
TASK ILLUMINATION



Definition
4.5.5
TELEPHONE/DATA/TELECOMMUNICATIONS

Basement
8.13

Cable Trays
8.4

Cellular Floors
8.6

Closets
8.15, 8.17
Closets, Design Requirements
1.9(a)

Closets, Installation
7.10

Conduits and Boxes
8.3

Critical Branch
4.6.1.2(u)

Details
8.9

Enclosed Cable Trays
8.5


Enclosed Wireways
8.5


Equipment Room
8.10

General Installation
8.8

Life Safety Branch
4.6.1.1(c)

Open Wireways
8.4

Outlets
8.7

Riser
1.9(g)(6)

Scope
1.6

Scope
8.1

Security
8.12
Seismic Bracing





1.12



Telephone Console Room
8.14

Terminal Cabinets
8.8

Wires and Cables
8.2
TISSUE BANK, CRITICAL LOADS
4.6.1.2(d)
TRANSFORMERS


Large-scale Plans
1.10.1(e)

Location

1.9(d)

Oil filled Transformer Rooms
5.2.4(d)

Seismic Bracing
1.12
TRANSPORT SYSTEM (ELEVATOR, ETC)


Fire Alarm Connection
1.13(b)

General

1.13(a)
UNDERFLOOR DUCT SYSTEM
2.4
UNIT SUBSTATIONS

   Seismic Bracing
1.12
VACUUM ALARM SYSTEM
9.9
WARD TREATMENT, CRITICAL BRANCH
4.6.1.2(v)
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