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ADDENDUM #1 
 

KEARNEY PUBLIC SCHOOLS 
KEARNEY NEW HIGH SCHOOL  

KEARNEY, NEBRASKA 
1355 

 
Wilkins Hinrichs Stober Architects, L.L.C.   Date Issued:  October 7, 2014 
2908 West 39th Street, Suite A 
Kearney, Nebraska 68845     Bid Date:  October 23, 2014   
308-237-5787        
 
TO:  All Bid Holders of Record 
 
Acknowledge receipt of this addendum by inserting its number in the space provided on the BID FORM.  
Failure to do so may subject Bidder to disqualification.  This Addendum forms a part of the BIDDING 
DOCUMENTS and modifies them as follows. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
 

Addendum #1 - #1 SPECIFICATION SECTION - 00 2113  - INSTRUCTIONS TO BIDDERS 
 Bids will be accepted up until the hour of 2:00 PM Central Time at the Whittier 

Learning Resource Center, Office of Finance Director.  The bids will be read aloud 
at 3:00 PM Central Time in the 2

nd
 Floor Staff Development Conference Room.  

Bids can be submitted via email, fax or hard copy.  Email address and fax number 
to be obtained from Sampson Construction Company. 

  

Addendum #1 - #2 SPECIFICATION SECTION - 00 2113  - INSTRUCTIONS TO BIDDERS 
 Pre-Bid Conference: The conference will take place on 10/09/2014, and there will 

be two conferences, Spec Divisions 2-13 will be addressed at a 10:00 AM Central 
Time meeting and Divisions 14-33 will be addressed at 2:00 PM Central Time.  The 
conferences will still take place in the Whittier Learning Resource Center (KPS 
Admin), 2

nd
 Floor Staff Development Conference Room. 

  

Addendum #1 - #3 SPECIFICATION SECTION - 01 1000  - SUMMARY 

 Under Work Sequence October 9, 2014:  Replace time information with the 
following:   
There will be two pre-bid conferences.  Spec Divisions 2-13 will be addressed at a 
10:00 AM Central Time meeting and Divisions 14-33 will be addressed at 2:00 PM 
Central Time. 
 
Under Work Sequence add to Bid Date:   
Bids will be accepted up until the hour of 2:00 PM Central Time, at the Whittier 
Learning Resource Center, Office of Finance Director, and they will be read aloud 
at 3:00 PM Central Time.  The bids will be read aloud in the 2nd Floor Staff 
Development Conference Room.  Bids can be submitted via email, fax or hard 
copy.  Email address and fax number to be obtained from Sampson Construction 
Company.  
Bid date remains Thursday October 23, 2014. 

  

Addendum #1 - #4 SPECIFICATION SECTION – 07 4213 – METAL WALL PANELS 

 Paragraph 2.2.I: Add the following clarification note to the end of this paragraph: 
Closure pieces are to be metal, of the same material, thickness and finish as the 
wall panels.  Corners are to be formed corners. 
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Addendum #1 - #5 SPECIFICATION SECTION – 07 7200 – ROOF ACCESSORIES 

 Subparagraph 2.1.B.3.a.i: Add the following subparagraph: “Babcock-Davis is an 
acceptable substitute manufacturer for the basis of design Bilco Company.” 

  

Addendum #1 - #6 SPECIFICATION SECTION – 09 6400 – WOOD GYMNASIUM FLOORING 

 Paragraph 2.2.A.4: Delete subparagraph “4”.  FSC Certified Lumber.” in its entirety.  
FSC Certified Lumber is NOT required. 

  

Addendum #1 - #7 SPECIFICATION SECTION – 10 1101 – VISUAL DISPLAY BOARDS 
 Paragraph 2.1.A.8: Add the following approved manufacturer: “8. AJW Architectural 

Products: www.ajw.com”. 

  

Addendum #1 - #8 SPECIFICATION SECTION – 10 2113.19 – SOLID PLASTIC (HDPE) TOILET 

COMPARTMENTS 
 Paragraph 2.1.A.9: Add the following approved manufacturer: “15. AJW Architectural 

Products: www.ajw.com”. 
  

Addendum #1 - #9 SPECIFICATION SECTION – 10 2800  - TOILET, BATH AND LAUNDRY 

ACCESSORIES 
 Paragraph 2.1.A.6: Add the following approved manufacturer: “AJW Architectural 

Products: www.ajw.com”.  

  

Addendum #1 - #10 SPECIFICATION SECTION – 10 5100 – LOCKERS 
 Paragraph 2.1.A.9: Add the following approved manufacturer: “8. AJW Architectural 

Products: www.ajw.com”. 
  

Addendum #1 - #11 SPECIFICATION SECTION - 11 4000  - FOOD SERVICE EQUIPMENT 
 Replace Section 11 4000 Food Service Equipment in its entirety with attached 

revised Specification Section 11 4000. 

  

Addendum #1 - #12 SPECIFICATION SECTION - 11 5330  - LABORATORY FUME HOODS 
 Paragraph 2.1.B.7: Add the following approved manufacturer: “7. Labconco.”. 

  

Addendum #1 - #13 SPECIFICATION SECTION - 11 6623  - GYMNASIUM EQUIPMENT 
 Paragraph 2.1.B.5: Add the following approved manufacturer: “5. AALCO 

Manufacturing Company: www.aalcomfg.com”. 

  

Addendum #1 - #14 SPECIFICATION SECTION – 12 3450  - LABORATORY CASEWORK 
 Paragraph 2.1.B.8: Add the following approved manufacturer: “8. CiF Lab 

Solutions.”. 

  

Addendum #1 - #15 SPECIFICATION SECTION – 12 3530  - EDUCATIONAL CASEWORK 
 Paragraph 1.4.E.10: Delete references to “Mod-Ez” clips being unacceptable.  

“Mod-Ez” clips are acceptable. 

 Paragraph 2.1.B.4: Add the following approved manufacturer: “4. Case Systems”. 

  

Addendum #1 - #16 SPECIFICATION SECTION – 12 3540  - MUSIC CASEWORK 
 Paragraph 2.1.B: Delete the following manufacturers: “2. TIM Systems Design 

Corporation: www.tmisystems.com” and “3.  Stevens Industries: 
www.stevensind.com”.  

 Paragraph 2.1.B.4: Add the following approved manufacturer: “2. Wenger 
Corporation: www.wengercorp.com”. 

  

Addendum #1 - #17 SPECIFICATION SECTION – 13 1500  - SWIMMING POOL 
 Add “Acapulco Pools & Gall Construction of America” as a pre-qualified pool 

subcontractor. 
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 Paragraph 1.1.B: Eliminate the listed Division Numbers referencing other Divisions 
for Earthwork, Mechanical, Plumbing and Electrical and substitute the following 
Division numbers: 
“Plumbing – Division 22 
HVAC – Division 23 
Electrical – Division 26 
Earthwork – Division 31 
Utilities – Division 33”. 

  

Addendum #1 - #18 SPECIFICATION SECTION - 26 3600  - TRANSFER SWITCHES 
 Add Section in its entirety. 
  

Addendum #1 - #19 SPECIFICATION SECTION - 27 1500  - COMMUNICATIONS CABLING 
 Add Section in its entirety. 

  

Addendum #1 - #20 SPECIFICATION SECTION – 27 4133  - MASTER ANTENNA TELEVISION SYSTEM 

 Add Section in its entirety. 
  

Addendum #1 - #21 SPECIFICATION SECTION – 27 5123  - EDUCATIONAL INTERCOMMUNICATIONS 

AND PROGRAM SYSTEMS 

 Add Section in its entirety. 

  

Addendum #1 - #22 SHEET 0.01 – SHEET INDEX – VOLUME I 

 Add a reference to the following Drawing Sheet: “A11.13 – VERTICAL 
CIRCULATION DETAILS”.  This Drawing Sheet is and was included in the printed 
Drawing Sets. 

  

Addendum #1 - #23 SHEET 0.02 – SHEET INDEX – VOLUME II 

 CLARIFICATION NOTE: PL100-PL510 Drawing Sheets were inadvertently listed in 
both the sheet index for VOLUME II and VOLUME III and should have only been 
listed and included with the VOLUME III drawings.  If the drawing set that you 
received included those drawings in with VOLUME II, it is okay to leave them where 
they are at.  Any addenda items pertaining to the PL drawing sheets are applicable 
to both occurrences of the PL drawing sheets if your drawing set includes them 
twice. 

  

Addendum #1 - #24 SHEET 0.02 – SHEET INDEX – VOLUME II 

 Delete references to the following Drawing Sheets: “M3.1, M3.2 and P4.1”. 

  

Addendum #1 - #25 SHEET 0.03 – SHEET INDEX – VOLUME III 

 CLARIFICATION NOTE: PL100-PL510 Drawing Sheets were inadvertently listed in 
both the sheet index for VOLUME II and VOLUME III and should have only been 
listed and included with the VOLUME III drawings.  If the drawing set that you 
received included those drawings in with VOLUME II, it is okay to leave them where 
they are at.  Any addenda items pertaining to the PL drawing sheets are applicable 
to both occurrences of the PL drawing sheets if your drawing set includes them 
twice. 

  

Addendum #1 - #26 SHEET 0.03 – SHEET INDEX – VOLUME III 

 Delete references to the following Drawing Sheets: “TR-13”. 

  

Addendum #1 - #27 SHEET C 3.2 – GEOTHERMAL DISCHARGE PROFILE 

 Add attached Sketch C3.2 for Geothermal Discharge Profile 

  

Addendum #1 - #28 SHEET C 3.3 – GEOTHERMAL DISCHARGE DETAIL 

 Add attached Sketch C3.3 for Geothermal Discharge Detail. 

  

Addendum #1 - #29 SHEET C 4.7 – GEOTHERMAL DISCHARGE STRUCTURE (PLAN VIEW) 

 Add attached Sketch C4.7 for Geothermal Discharge Structure. 
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Addendum #1 - #30 SHEET C 4.8 – BOLLARDS AT ELECTRICAL TRANSFORMER (PLAN VIEW) 

 Add attached Sketch C4.8 for Bollards at Electrical Transformer. 

  

Addendum #1 - #31 SHEET C 5.0 – BOLLARD DETAIL 

 Add attached Sketch C5.0 for Bollard Detail. 

  

Addendum #1 - #32 SHEET A1.32 – PLAN DETAILS 

 3/A1.32 PLAN DETAILS: Adjust the location of the return air grille by centering its 
location within the curved portion of the wall. 

  

Addendum #1 - #33 SHEET A7.02 – WALL SECTIONS – AREA B 

 9/A7.02 TYP. METAL WALL PANEL HC FLOOR DETAIL: Revise detail to match 
detail 44/A8.10 as shown on Attachment A1-A8.10 to Addendum No. 1, dated 
October 7, 2014. 

  

Addendum #1 - #34 SHEET A7.08 – WALL SECTIONS – AREA H 

 9/A7.08 SECTION DETAIL – STAGE – SPEAKER: At warming speaker box add 
the following note pointing to the face of the speaker box: “PAINTED STEEL 
GRILLE, TITUS 8F, 3/16” HOLES ON ¼” STAGGERED CENTERS, (TYP), OR 
APPROVED EQUAL”. 

  

Addendum #1 - #35 SHEET A8.6 – STOREFRONT ELEVATIONS 

 4/A8.6 – STE-N1-1: Delete this elevation in its entirety and substitute a new 
elevation as shown on Attachment A1-A8.6 to Addendum No. 1, dated October 7, 
2014. 

 5/A8.6 – STE-L1-1: Delete this elevation in its entirety and substitute a new 
elevation as shown on Attachment A1-A8.6 to Addendum No. 1, dated October 7, 
2014. 

  

Addendum #1 - #36 SHEET A8.10 – DOOR AND WINDOW DETAILS 

 Add Details 43 and 44/A8.10 as shown on Attachment A1-A8.10 to Addendum No. 
1, dated October 7, 2014. 

  

Addendum #1 - #37 SHEET A9.00 – ROOM FINISH SCHEDULE, NOTES, MATERIALS LIST & 

SIGNAGE 

 MATERIALS LIST: Under the ACOUSTICAL WALL PANEL MATERIAL add the 
following type: “AWP-7/4xCUSTOM LENGTHx2 ACOUSTICAL WALL 
ABSORBING PANEL/G&S ACOUSTICS/ACOUSTI-PANELS/FIBERGLASS 
CORE/SQUARE EDGES/FABRIC FB-1”. 

  

Addendum #1 - #38 SHEET A9.00 - ROOM FINISH SCHEDULE NOTES, MATERIALS LIST & 

SIGNAGE  

 At the ROOM FINISH GENERAL NOTES, add the following note: "NO. 11 to read 
“Roller Shades to be installed on EXTERIOR WINDOWS ONLY.” 

  

Addendum #1 - #39 SHEET A9.03 - FINISH FLOOR PLAN – FIRST FLOOR – AREA AA & B 

 At plan view 1/A9.03, at SCIENCE LAB/LECTURE B102, delete FUME HOOD 
note. 

  

Addendum #1 - #40 SHEET A9.04 - FINISH FLOOR PLAN – FIRST FLOOR – AREA C 

 At the ROOM FINISH SCHEDULE, at STAIR C100 and TEACHING PLANNING 
CENTER OFFICE C106, delete RS. 

  

Addendum #1 - #41 SHEET A9.04 - FINISH FLOOR PLAN – FIRST FLOOR – AREA C 
 At plan view 1/A9.04, at SCIENCE LAB/LECTURE C130, delete FUME HOOD note. 
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Addendum #1 - #42 SHEET A9.05 - FINISH FLOOR PLAN – FIRST FLOOR – AREA D 
 At plan view 1/A9.05, at SCIENCE LAB/LECTURE D110 & D111, delete FUME 

HOOD note. 

  

Addendum #1 - #43 SHEET A9.09 – FINISH FLOOR PLAN – FIRST FLOOR – AREA J 

 ROOM FINISH SCHEDULE – FIRST FLOOR – AREA J: Add “RS” under the 
Column Heading “WINDOW COVERING” at the following Room Numbers: J118C, 
J119, J120, J121, J122, J123, J124, J125, and J126. 

  

Addendum #1 - #44 SHEET A9.10 - FINISH FLOOR PLAN – FIRST FLOOR – AREA K 
 At the ROOM FINISH SCHEDULE, at GIRLS TOILET K114T and BOYS TOILET 

K115T, delete REMARK NO. 19. 

  

Addendum #1 - #45 SHEET A9.15 - FINISH FLOOR PLAN – SECOND FLOOR – AREA B 
 At plan view 1/A9.15, at SCIENCE LAB/LECTURE B206, delete FUME HOOD note. 

  

Addendum #1 - #46 SHEET A9.16 - FINISH FLOOR PLAN – SECOND FLOOR – AREA C 
 At the ROOM FINISH SCHEDULE, at STAIR C200ST and CORRIDOR C201C, 

delete RS. 

  

Addendum #1 - #47 SHEET A9.16 - FINISH FLOOR PLAN – SECOND FLOOR – AREA C 
 At plan view 1/A9.16, at SCIENCE LAB/LECTURE C230, delete FUME HOOD note. 

  

Addendum #1 - #48 SHEET A9.58 – INTERIOR ELEVATIONS - PAC 

 Delete this sheet in its entirety and substitute a new Sheet A9.58 as shown on the 
Attached Sheet A9.58, dated October 7, 2014. 

  

Addendum #1 - #49 SHEET E0.0  ELECTRICAL NOTES, SYMBOLS AND ABBREVIATIONS 

 Modify Drawing as shown on Attachment Nos. E0.0-1 and E0.0-2. 

  

Addendum #1 - #50 SHEET E1.18  LIGHTING PLAN – SECOND FLOOR – AREA G 
 G107 VOCAL: Delete Note “MH=13’-8” AFF” and substitute Note “MH=16’-0” AFF.” 

Add Keyed Note No. 2 to room. 
G117 BAND: Delete Note “MH=13’-8” AFF” and substitute Note “MH=16’-0” AFF.” 

  

Addendum #1 - #51 SHEET E2.5  POWER PLAN – FIRST FLOOR – AREA E & F 
 Modify drawing as shown on Attachment No. E2.5-1 to Addendum No. 1 

  

  

Addendum #1 - #52 SHEET E3.1  SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA A 
 Modify drawing as shown on Attachments Nos. E3.1-1, E3.1-2 and E3.1-3. 

  

Addendum #1 - #53 SHEET E3.2  SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA AA & B 
 AA103 INSTITUTE LAB: Remove “D” from clock and substitute “10’-0”. 

  

Addendum #1 - #54 SHEET E3.3 SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA C 

 C100 STAIR: Remove “D” from clock and substitute “10’-0”. 

  
Addendum #1 - #55 SHEET E3.6 SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA G 
 G106C CORRIDOR: Add one (1) double sided clock in center of corridor. 

  

Addendum #1 - #56 SHEET 3.8  SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA J 
 J131 COMMONS/CAFETERIA: Remove “D” from clock on West wall and 

substitute “11’-0” 
 J131 COMMONS/CAFETERIA: Remove “D” from clock on East wall and substitute 

“10’-6” 
J101C CORRIDOR: Add one (1) wall mounted clock as shown on Attachment 
E3.8-1. 
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Addendum #1 - #57 SHEET E3.10 SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA L 
 L109 MAIN COMPETITION GYMNASIUM: Remove “D” from two (2) clocks on 

East and West walls. 
 L109 MAIN COMPETITION GYMNASIUM: Remove two (2) clocks on North and 

South walls. 

  

Addendum #1 - #58 E3.11 SPECIAL SYSTEMS PLAN – FIRST FLOOR – AREA L 
 M111 AUXILIARY GYM: Remove “D” from two (2) clocks and substitute “10’-6” 
 M104 WRESTLING ROOM: Remove “D” from one (1) clock and substitute “8’-2” 
 M103 WEIGHT ROOM: Remove “D” from one (1) wall mounted clock and 

substitute “DS” and “8’-2” 
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SECTION 263600 

TRANSFER SWITCHES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes transfer switches rated 600 V and less, including the following: 
1. Automatic transfer switches. 
2. Remote annunciation systems. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include rated capacities, weights, operating 
characteristics, furnished specialties, and accessories. 
1. Include tables indicating actual values for short circuit current withstand ratings of transfer 

switches with each major manufacturer’s circuit breakers. 

B. Shop Drawings:  Dimensioned plans, elevations, sections, and details showing minimum 
clearances, conductor entry provisions, gutter space, installed features and devices, and 
material lists for each switch specified. 
1. Single-Line Diagram:  Show connections between transfer switch, bypass/isolation 

switch, power sources, and load; and show interlocking provisions for each combined 
transfer switch and bypass/isolation switch. 

C. Qualification Data:  For manufacturer and testing agency. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For each type of product to include in emergency, operation, 
and maintenance manuals.  In addition to items specified in Division 01 Section "Operation and 
Maintenance Data," include the following: 
1. Features and operating sequences, both automatic and manual. 
2. List of all factory settings of relays; provide relay-setting and calibration instructions, 

including software, where applicable. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Maintain a service center capable of providing training, parts, and 
emergency maintenance repairs within a response period of less than eight hours from time of 
notification. 
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B. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a member company of the InterNational Electrical Testing 
Association or is a nationally recognized testing laboratory (NRTL) as defined by OSHA in 
29 CFR 1910.7, and that is acceptable to authorities having jurisdiction. 
1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 

Electrical Testing Association or the National Institute for Certification in Engineering 
Technologies to supervise on-site testing specified in Part 3. 

C. Source Limitations:  Obtain automatic transfer switches, remote annunciators and remote 
annunciator and control panels through one source from a single manufacturer. 

D. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

E. Comply with NEMA ICS 1. 

F. Comply with NFPA 70. 

G. Comply with NFPA 110. 

H. Comply with UL 1008 unless requirements of these Specifications are stricter. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Contactor Transfer Switches: 

a. Caterpillar; Engine Div. 
b. Generac Power Systems. 
c. Kohler Company; Generator Division. 
d. Onan/Cummins Power Generation; Industrial Business Group. 

2.2 GENERAL TRANSFER-SWITCH PRODUCT REQUIREMENTS 

A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system 
transfer, including tungsten filament lamp loads not exceeding 30 percent of switch ampere 
rating, unless otherwise indicated. 

B. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective 
devices at installation locations in Project under the fault conditions indicated, based on testing 
according to UL 1008. 

C. Solid-State Controls:  Repetitive accuracy of all settings shall be plus or minus 2 percent or 
better over an operating temperature range of minus 20 to plus 70 deg C. 

D. Resistance to Damage by Voltage Transients:  Components shall meet or exceed voltage-surge 
withstand capability requirements when tested according to IEEE C62.41.  Components shall 
meet or exceed voltage-impulse withstand test of NEMA ICS 1. 
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E. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or 
electric-motor-operated mechanism, mechanically and electrically interlocked in both directions. 

F. Switch Characteristics:  Designed for continuous-duty repetitive transfer of full-rated current 
between active power sources. 
1. Switch Action:  Double throw; mechanically held in both directions. 
2. Contacts:  Silver composition or silver alloy for load-current switching.  Conventional 

automatic transfer-switch units, rated 225 A and higher, shall have separate arcing 
contacts. 

G. Neutral poles have the same ratings as the phase poles and are operated by a common 
mechanism. 

H. Annunciation, Control, and Programming Interface Components:  Devices at transfer switches 
for communicating with remote programming devices, annunciators, or annunciator and control 
panels shall have communication capability matched with remote device. Multiple transfer 
switches shall be connected to one (1) or more remote annunciators, to monitor and display all 
information of generators and transfer switches providing remote annunciation exactly as if 
connected to only one (1) transfer switch. 

I. Factory Wiring:  Train and bundle factory wiring and label, consistent with Shop Drawings, 
either by color-code or by numbered or lettered wire and cable tape markers at terminations.  
Color-coding and wire and cable tape markers are specified in Division 26 Section 
"Identification for Electrical Systems." 
1. Designated Terminals:  Pressure type, suitable for types and sizes of field wiring 

indicated. 
2. Power-Terminal Arrangement and Field-Wiring Space:  Suitable for top, side, or bottom 

entrance of feeder conductors as indicated. 
3. Control Wiring:  Equipped with lugs suitable for connection to terminal strips. 

J. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, 
unless otherwise indicated. 

2.3 AUTOMATIC TRANSFER SWITCHES 

A. Comply with Level 1 equipment according to NFPA 110. 

B. Switching Arrangement:  Double-throw type, incapable of pauses or intermediate position stops 
during normal functioning, unless otherwise indicated. 

C. Manual Switch Operation:  Under load, with door closed and with either or both sources 
energized.  Transfer time is same as for electrical operation.  Control circuit automatically 
disconnects from electrical operator during manual operation. 

D. Manual Switch Operation:  Unloaded.  Control circuit automatically disconnects from electrical 
operator during manual operation. 

E. Signal-Before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates 
in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds. 

F. Digital Communication Interface:  Matched to capability of remote annunciator or annunciator 
and control panel. 
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G. Motor Disconnect and Timing Relay:  Controls designate starters so they disconnect motors 
before transfer and reconnect them selectively at an adjustable time interval after transfer.  
Control connection to motor starters is through wiring external to automatic transfer switch.  
Time delay for reconnecting individual motor loads is adjustable between 1 and 60 seconds, 
and settings are as indicated.  Relay contacts handling motor-control circuit inrush and seal 
currents are rated for actual currents to be encountered. 

H. Automatic Transfer-Switch Features: 
1. Undervoltage Sensing for Each Phase of Normal Source:  Sense low phase-to-ground 

voltage on each phase.  Pickup voltage shall be adjustable from 90 to 95 percent of 
nominal, and dropout voltage is adjustable from 70 to 90 percent of pickup value.  
Factory set for pickup at 90 percent and dropout at 85 percent. 

2. Adjustable Time Delay:  For override of normal-source voltage sensing to delay transfer 
and engine start signals.  Adjustable from zero to six seconds, and factory set for one 
second. 

3. Voltage/Frequency Lockout Relay:  Prevent premature transfer to generator.  Pickup 
voltage shall be adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 
90 percent.  Pickup frequency shall be adjustable from 90 to 100 percent of nominal.  
Factory set for pickup at 95 percent. 

4. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes, and 
factory set for 10 minutes to automatically defeat delay on loss of voltage or sustained 
undervoltage of emergency source, provided normal supply has been restored. 

5. Test Switch:  Simulate normal-source failure. 
6. Switch-Position Pilot Lights:  Indicate source to which load is connected. 
7. Source-Available Indicating Lights:  Supervise sources via transfer-switch normal- and 

emergency-source sensing circuits. 
a. Normal Power Supervision:  Green light with nameplate engraved "Normal Source 

Available." 
b. Emergency Power Supervision:  Red light with nameplate engraved "Emergency 

Source Available." 
8. Unassigned Auxiliary Contacts:  Two normally open, single-pole, double-throw contacts 

for each switch position, rated 10 A at 240-V ac. 
9. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer 

switch will remain connected to emergency power source regardless of condition of 
normal source.  Pilot light indicates override status. 

10. Engine Starting Contacts:  One isolated and normally closed, and one isolated and 
normally open; rated 10 A at 32-V dc minimum. 

11. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes, and factory 
set for five minutes.  Contacts shall initiate shutdown at remote engine-generator controls 
after retransfer of load to normal source. 

12. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine 
generator and transfers load to it from normal source for a preset time, then retransfers 
and shuts down engine after a preset cool-down period.  Initiates exercise cycle at preset 
intervals adjustable at 7, 14, 21, or 28 days.  Running periods are fixed at 20 minutes.  
Factory settings are for 28-day exercise cycle, 20-minute running period, and 5-minute 
cool-down period.  Exerciser features include the following: 
a. Exerciser Transfer Selector Switch:  Permits selection of exercise with and without 

load transfer. 

2.4 REMOTE ANNUNCIATOR SYSTEM 

A. Functional Description:  Remote annunciator panel shall annunciate conditions for each 
indicated transfer switch discretely.  Annunciation shall include the following: 
1. Sources available, as defined by actual pickup and dropout settings of transfer-switch 

controls. 
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2. Switch position. 
3. Switch in test mode. 
4. Failure of communication link. 

B. Annunciator Panel:  LED-lamp type with audible signal and silencing switch. 

1. Indicating Lights:  Grouped for each transfer switch monitored. 
2. Label each group, indicating transfer switch it monitors, location of switch, and identity of 

load it serves. 
3. Mounting:  Flush, modular, steel cabinet, unless otherwise indicated. 
4. Lamp Test:  Push-to-test or lamp-test switch on front panel. 

2.5 SOURCE QUALITY CONTROL 

A. Factory test and inspect components, assembled switches, and associated equipment.  Ensure 
proper operation.  Check transfer time and voltage, frequency, and time-delay settings for 
compliance with specified requirements.  Perform dielectric strength test complying with 
NEMA ICS 1. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Annunciator and Control Panel Mounting:  Flush in wall, unless otherwise indicated. 

B. Identify components according to Division 26 Section "Identification for Electrical Systems." 

C. Set field-adjustable intervals and delays, relays, and engine exerciser clock. 

3.2 CONNECTIONS 

A. Wiring to Remote Components:  Match type and number of cables and conductors to control 
and communication requirements of transfer switches as recommended by manufacturer.  
Increase raceway sizes at no additional cost to Owner if necessary to accommodate required 
wiring. 

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

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

3.3 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service:  Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections.  
Report results in writing. 
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B. Perform tests and inspections and prepare test reports. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installation, including connections, and 
to assist in testing. 

2. After installing equipment and after electrical circuitry has been energized, test for 
compliance with requirements. 

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

4. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester.  Include external annunciation and control circuits.  Use test voltages 
and procedure recommended by manufacturer.  Comply with manufacturer's specified 
minimum resistance. 
a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and integrity of 

barriers, covers, and safety features. 
c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

5. After energizing circuits, demonstrate interlocking sequence and operational function for 
each switch at least three times. 
a. Simulate power failures of normal source to automatic transfer switches and of 

emergency source with normal source available. 
b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 
f. Perform contact-resistance test across main contacts and correct values 

exceeding 500 microhms and values for 1 pole deviating by more than 50 percent 
from other poles. 

g. Verify proper sequence and correct timing of automatic engine starting, transfer 
time delay, retransfer time delay on restoration of normal power, and engine 
cool-down and shutdown. 

6. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power 
delivery from both sources. 
a. Verify grounding connections and locations and ratings of sensors. 

C. Testing Agency's Tests and Inspections: 
1. After installing equipment and after electrical circuitry has been energized, test for 

compliance with requirements. 
2. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 
3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-

resistance tester.  Include external annunciation and control circuits.  Use test voltages 
and procedure recommended by manufacturer.  Comply with manufacturer's specified 
minimum resistance. 
a. Check for electrical continuity of circuits and for short circuits. 
b. Inspect for physical damage, proper installation and connection, and integrity of 

barriers, covers, and safety features. 
c. Verify that manual transfer warnings are properly placed. 
d. Perform manual transfer operation. 

4. After energizing circuits, demonstrate interlocking sequence and operational function for 
each switch at least three times. 
a. Simulate power failures of normal source to automatic transfer switches and of 

emergency source with normal source available. 
b. Simulate loss of phase-to-ground voltage for each phase of normal source. 
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c. Verify time-delay settings. 
d. Verify pickup and dropout voltages by data readout or inspection of control 

settings. 
e. Test bypass/isolation unit functional modes and related automatic transfer-switch 

operations. 
f. Perform contact-resistance test across main contacts and correct values 

exceeding 500 microhms and values for 1 pole deviating by more than 50 percent 
from other poles. 

g. Verify proper sequence and correct timing of automatic engine starting, transfer 
time delay, retransfer time delay on restoration of normal power, and engine 
cool-down and shutdown. 

5. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power 
delivery from both sources. 
a. Verify grounding connections and locations and ratings of sensors. 

D. Coordinate tests with tests of generator and run them concurrently. 

E. Report results of tests and inspections in writing.  Record adjustable relay settings and 
measured insulation and contact resistances and time delays.  Attach a label or tag to each 
tested component indicating satisfactory completion of tests. 

F. Remove and replace malfunctioning units and retest as specified above. 

G. Infrared Scanning:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each switch.  Remove all access panels so joints and 
connections are accessible to portable scanner. 
1. Follow-up Infrared Scanning:  Perform an additional follow-up infrared scan of each 

switch 11 months after date of Substantial Completion. 
2. Instrument:  Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values.  Provide calibration record for device. 
3. Record of Infrared Scanning:  Prepare a certified report that identifies switches checked 

and that describes scanning results.  Include notation of deficiencies detected, remedial 
action taken, and observations after remedial action. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain transfer switches and related equipment as specified below.  
Refer to Division 01 Section "Demonstration and Training." 

B. Coordinate this training with that for generator equipment. 

END OF SECTION 263600 
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SECTION 271500 

COMMUNICATIONS CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. Telecommunications mounting elements. 
2. Telecommunications equipment racks and cabinets. 
3. Grounding. 
4. UTP cabling. 
5. Voice backbone cabling. 
6. 50/125-micrometer, optical fiber cabling. 
7. 9/125-micrometer, optical fiber cabling. 
8. Horizontal coaxial cable. 
9. Multiuser telecommunications outlet assemblies. 
10. Cable connecting hardware, patch panels, and cross-connects. 
11. Telecommunications outlet/connectors. 
12. Cabling system identification products. 
13. Cable management system. 

B. Related Sections: 
1. Division 27 Section “Common Work Results For Communications” for device outlets and 

sleeves for pathways. 
2. Division 27 Section “Cable Trays for Communications Systems” for cable tray pathways. 
3. Division 27 Section “Master Antenna Television System” for program source and 

broadband distribution components. 

1.3 DEFINITIONS 

A. BICSI:  Building Industry Consulting Service International. 

B. EMI:  Electromagnetic interference. 

C. IDC:  Insulation displacement connector. 

D. Cable Runway:  A fabricated structure consisting of two longitudinal side rails connected by 
individual transverse members (rungs). 

E. LAN:  Local area network. 

F. PVC: Polyvinyl chloride. 

G. LEC: Local exchange carrier. 

H. POT: Point of termination. 
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I. MM: Multimode fiber optic. 

J. SM: Single-mode fiber optic. 

K. Outlet/Connectors:  A connecting device in the work area on which horizontal cable or outlet 
cable terminates. 

L. RCDD:  Registered Communications Distribution Designer. 

M. UTP:  Unshielded twisted pair. 

N. UPS: Uninterruptable power supply. 

O. RU: Rack Unit (1.75 inches) 

P. System Installer: The term “System Installer” shall refer to the person who is responsible for the 
installation and performance testing of the voice, data and video communications cabling work 
specified herein. 

Q. CCTV:  Closed-circuit television. 

1.4 COMMUNICATIONS CABLING DESCRIPTION 

A. Backbone cabling system shall provide interconnections between communications equipment 
rooms, main terminal space, and entrance facilities in the telecommunications cabling system 
structure.  Cabling system consists of backbone cables, intermediate and main cross-connects, 
mechanical terminations, and patch cables or jumpers used for backbone-to-backbone cross-
connection. 

B. Backbone cabling cross-connects may be located in communications equipment rooms or at 
entrance facilities.  Bridged taps and splitters shall not be used as part of backbone cabling. 

C. Horizontal cable and its connecting hardware provide the means of transporting signals 
between the telecommunications outlet/connector and the horizontal cross-connect located in 
the communications equipment room.  This cabling and its connecting hardware are called 
"permanent link," a term that is used in the testing protocols. 
1. TIA-568-C requires that a minimum of two telecommunications outlet/connectors be 

installed for each work area. 
2. Bridged taps and splices shall not be installed in the horizontal cabling. 
3. Splitters shall not be installed as part of the optical fiber cabling. 

D. The maximum allowable horizontal cable length is 295 feet (90 m).  This maximum allowable 
length does not include an allowance for the length of 16 feet (4.9 m) to the workstation 
equipment.  The maximum allowable length does not include an allowance for the length of 16 
feet (4.9 m) in the horizontal cross-connect. 

E. Communications cabling includes wire, cable, connecting devices, installation, and testing for 
wiring systems to be used as signal pathways for voice, high-speed data and video 
transmission.  Voice and Data horizontal cabling rated Category 6A and Category 5e voice 
backbone cable, 850nm VCSEL source optimized 50 micron multimode fiber optic backbone 
cable designed for 10Gb out to 300 and 500 meters and 9 micron singlemode fiber optic cable. 
All UTP cable and connecting hardware are TIA compliant for the application served. All cabling 
shall be tested and certified, with UTP cabling provided with a minimum 15 year bandwidth 
warranty. 

F. Telephones and the PBX system are not specified under this section. 

G. Distribution of cable television service signals is not included in this section. 
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H. Broadband cable distribution system consisting of high resolution RG-6 horizontal coaxial 
cables and user interfaces are included in this section. Backbone coaxial cables, signal taps, 
splitters, RF amplifiers, signal equalizers, power supplies are not included in this Section.   

I. Drawings indicating rack elevations are general in nature and may require modified horizontal 
capacity to meet project requirements. 

1.5 PERFORMANCE REQUIREMENTS 

A. General Performance:  Backbone and horizontal cabling system shall comply with transmission 
standards in TIA-568-C.0, TIA-568-C.1 TIA-568-C.2 and TIA-568-C.3, when tested according to 
test procedures of this standard. 

1.6 SUBMITTALS 

A. Product Data:  For each product or component, include data on features, ratings, and 
performance. 

B. Include dimensioned plan and elevation views of each individual component.  Show equipment 
assemblies, method of field assembly, workspace requirements, and access for cable 
connections. 

C. Qualification Data: If requested, for installation team indicating compliance with Quality 
Assurance Article. 

D. System Labeling Schedules:  Electronic copy of labeling schedules, in software and format 
selected by Owner. 

E. Material list: Complete list of materials showing quantity, brief description and manufacturer’s 
part number as shown on specification sheets. 

F. Specification sheets: Clearly identify provided product model and options. Part numbers shall 
match materials list. Include typical details, schematics and dimensions. 

G. Provide information on all products, including: 
1. Workstation outlets, jacks, jack assemblies and labeling. 
2. UTP patch panels. 
3. UTP patch cables. 
4. UTP connecting and termination hardware. 
5. UTP backbone cable. 
6. UTP horizontal cable. 
7. Wire management. 
8. Fiber optic patch panels. 
9. Fiber optic patch cables. 
10. Fiber optic connecting and termination hardware. 
11. Fiber optic backbone cable. 
12. Innerduct. 
13. Coaxial horizontal cable. 
14. Horizontal coaxial cable terminations at user interfaces. 
15. UPS. 
16. Cable supports, D-rings and cable wraps. 
17. Equipment racks. 
18. Cable runway components and supports. 
19. Grounding terminal components. 
20. Cable test equipment. 
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H. Cable Administration Drawings: Submit as specified in Part 3. Administration drawings shall be 
installed within each telecommunications room prior to any Owner occupancy. Contractor shall 
temporarily post contract document detail sheets in each telecom equipment room for reference 
by the Owner. 

I. Samples:  If requested, for workstation outlets, jacks, jack assemblies, and faceplates for color 
selection and evaluation of technical features. 

J. Warranty and Product Certificates:  For each UTP type of cable, connector, and terminal 
equipment, signed by product manufacturer. 

K. Field quality-control permanent link test reports for all copper and coaxial cables specified. 

L. Submit a signed copy of delivery receipt for spare materials as specified in Extra Materials 
section below with quantity and line item listing of products. Differentiate products for station 
cables and patch cables. 

M. Operation and Maintenance Manual:  For communication cabling to include reviewed product 
data submittal and user manuals on all active electronic products. 

N. Software Documentation: 
1. Utilized version of tester software and portable document software reader software. 
2. Data Backup:  On compact disk, in original tester format and portable document format. 

Include summary listing of tests and cable detail sheets. 
3. Labeling device address list in original software format and editable document version. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications:  Communications cabling contractors listed below are approved to 
perform the work of this Section. Non-approved contractors or installers shall not be allowed. 
1. Americomm, Lincoln, NE  

Contact: Trevor Kinnett, 402-214-5231, trevor@americom.biz 
2. Commonwealth Communications, Omaha, NE  

Contact: Dave Krahmer, 402-331-1414, dkrahmer@commonwealthelectric.com 
3. Electric Company of Omaha, Omaha, NE  

Contact: Bryan Shaw, 402-672-7116, bshaw@ecoo.com 
4. Electronic Systems, Hastings, NE  

Contact: Bruce Moores, 402-463-0200, elecsys@kdsi.net 
5. Kidwell Communications, Lincoln, NE  

Contact: John Wiechman, 402-898-4262, jwiechman@kidwell.us.com 
6. Miller Electric, Omaha, NE  

Contact: Tom Parks, 402-341-6479, tom@millerelect.com 
7. Prime Communications, Omaha, NE  

Contact: Brain Kenkel, 402-289-4126, bkenkel@primecominc.com 
8. Computer Cable Connection, Omaha, NE 

Contact: Chris Kielian, 402-291-9500, ckielian@cccne.com 
9. Lines of Communications, Inc., Omaha, NE 

Contact: Eric Roark, 402-333-2111, eric.roark@locomaha.com 

B. Manufacturers: Cabling Installer shall have been a certified installer for specified manufacturer’s 
warranty with connectivity equipment manufacturer for a minimum of 6 months prior to project 
bid date. 

C. Testing Equipment: Contractor shall utilize and have prior training with test equipment 
specifically suited to and designed for link testing of the cabling and connecting hardware 
specified.  Unless approved otherwise, Contractor shall utilize the following: 
1. UTP testing Equipment: 

a. Fluke DTX1800 or DSX-5000 Series test sets. 
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2. Fiber optic test equipment for both LED and VCSEL sources from 850nm - 1300nm 
wavelengths for Gigabit applications: 
a. Fluke Encircled Flux Launch Controller multimode fiber test assemblies. 
b. Fluke singlemode fiber test assemblies. 

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

E. Telecommunications Pathways and Spaces:  Comply with TIA/EIA-569-A. 

F. Grounding:  Comply with ANSI-J-STD-607-A. 

G. Comply with NECA 1. 

H. Expansion Capability:  Unless otherwise indicated, provide spare positions in cross-connect and 
patch panels, and terminal strips to accommodate 25 percent future increase in active 
workstations.   

I. Product Warranties: All UTP structured cabling, equipment and connecting components shall be 
provided with a minimum fifteen (15) year Product and Applications Warranty including 
materials and installation cost for replacement of any warranted link failure within the warranty 
period. Warranty shall not be sub year renewable or require additional information or processing 
by the Owner for the entire warranty period.  

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Test cables upon receipt at Project site. 
1. Test optical fiber cables while on reels.  Use an optical time domain reflectometer to 

verify the cable length and locate cable defects, splices, and connector; including the loss 
value of each.  Retain test data and include the record in maintenance data. 

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

1.9 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install cables and connecting materials until wet 
work in spaces is complete and dry, and temporary HVAC system is operating and maintaining 
ambient temperature and humidity conditions at occupancy levels during the remainder of the 
construction period. 

B. Inspect cable pathways, including raceway stub-ups, sleeves and cable tray. Report any 
deficiencies to Architect/Engineer prior to installation of cable. 

1.10 COORDINATION 

A. Coordinate layout and installation of communications equipment with Owner's 
telecommunications and LAN equipment and service suppliers.  Coordinate service entrance 
arrangement with local exchange carrier. 
1. Meet jointly with telecommunications, LAN and cable television equipment suppliers, 

local exchange carrier representatives, and Owner to exchange information and agree on 
details of equipment arrangements and installation interfaces. 

2. Record agreements reached in meetings and distribute them to other participants. 
3. Adjust arrangements and locations of distribution frames, cross-connects, and patch 

panels in equipment rooms to accommodate and optimize arrangement and space 
requirements of telephone switch and LAN equipment. 
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4. Adjust arrangements and locations of equipment with distribution frames, cross-connects, 
and patch panels of cabling systems of other communications, electronic safety and 
security, and related systems that share space in the equipment room. 

B. Coordinate layout and installation of telecommunications pathways and cabling with Owner's 
telecommunications and LAN equipment and service suppliers. 

C. Coordinate with other building trades during the progress of work to insure access and 
clearance requirements and to insure proper coordination with the building construction 
schedule. 

D. Coordinate Voice and Data backbone cable lengths with installed pathways.  

E. Coordinate phasing of work with the Construction Manager, Electrical Contractor and with the 
Summary of Work section to organize materials and resources to meet the scheduled 
completion dates indicated. 

1.11 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. See submittals section for 
delivery requirements. 
1. Horizontal UTP Cable: Two (2) 1,000ft reel in unopened tote boxes. (1-White, 1-Blue) 
2. Telecommunications Outlet Assemblies:  Ten (10) device plates with twenty (20) UTP 

jack assemblies of each type and color. 
3. Horizontal wire management: Two (2) 2-RU Units. 
4. UTP and fiber patch cables: As specified elsewhere. 
5. UTP workstation cables: As specified elsewhere. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Specific products listed within the specification are to be used as a standard for comparison for 
like products offered by approved manufacturers listed above. All features and specifications of 
products listed are applicable to like products whether the specification is listed or not. Listing of 
specific products within the specification is not to be construed as approval of manufacturer for 
complete product line. 

2.2 PATHWAYS 

A. General Requirements:  Comply with TIA/EIA-569-A. See Division 27 Section 270500 “Common 
Work Results for Communications” for additional cable pathway information. 

B. Cable Support:  NRTL labeled for support of Category 6A cabling, designed to prevent 
degradation of cable performance and pinch points that could damage cable. 
1. Support brackets with cable tie slots for fastening cable ties to brackets. 
2. Lacing bars, spools, J-hooks, and D-rings. 
3. Straps and other devices. 

C. Cable Trays, Conduit and Boxes: Provided by Division 27 “Common Work Results for 
Communications” and “Cable Trays for Communications Systems.” 
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2.3 BACKBOARDS 

A. Backboards:  As shown on drawings, provide as required to mount cable runway and 
equipment. Plywood, fire-retardant treated, 3/4 by 48 by 96 inches (19 by 1220 by 2440 mm).  
Comply with requirements in Division 06 Section "Rough Carpentry" for plywood backing 
panels. Paint plywood with 2 coats of gray enamel. 

2.4 UTP HORIZONTAL CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Panduit Corp. 
2. General Cable. 
3. Siemon Company (The). 
4. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Description:  100-ohm, 4-pair UTP, sweep tested to 500Mhz minimum, covered with a 
thermoplastic jacket. Provide in colors specified on Drawings. 
1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-C for performance specifications. 
3. Comply with TIA/EIA-568-C, Category 6A. 
4. Cable outside diameter shall be less than or equal to .300 inch diameter. 
5. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70 for the following types: 
a. Communications, Plenum Rated:  Type CMP, complying with NFPA 262. 

2.5 UTP VOICE BACKBONE CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Belden CDT Inc.; Electronics Division. 
2. General Cable. 
3. Superior Essex Inc. 
4. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Description:  100-ohm, 4-pair UTP, covered with a thermoplastic jacket and be fully water 
blocked, in a FR Polyolefin jacket for underground applications. 
1. Comply with ICEA S-90-661 for mechanical properties. 
2. Comply with TIA/EIA-568-C for performance specifications. 
3. Comply with TIA/EIA-568-C Category 5e. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444 and NFPA 70. 

2.6 UTP CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Panduit Corp. 
2. Siemon Company (The). 
3. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. General Requirements for Cable Connecting Hardware:  Comply with TIA-568-C, IDC type, with 
modules designed for punch-down caps or tools.  Cables shall be terminated with connecting 
hardware of same category or higher. 
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C. Connection Panel:  Modular 48 port panels housing multiple-numbered jack units with IDC-type 
connectors at each jack for permanent termination of pair groups of installed cables. Provide 
jack panels with replaceable label and cover for each port. Standard patch panels will not be 
accepted. 
1. Number of Jacks per Field:  One for each four-pair UTP cable indicated plus spares and 

blank positions adequate to suit specified expansion criteria. 
2. Install jacks in all unused ports of jack panels. 

D. Voice Connecting Blocks:  66-style IDC for Category 5. Provide blocks for the number of cables 
terminated on the block.  Integral with connector bodies, including plugs and jacks where 
indicated. 

2.7 TELECOMMUNICATIONS OUTLET/CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Panduit Corp. 
2. Siemon Company (The). 
3. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Jacks:  100-ohm, balanced, twisted-pair connector; four-pair, eight-position modular.  Comply 
with TIA/EIA-568-C. 

C. Workstation Outlets:  Multi-port connector assemblies mounted in single faceplates. 
1. Plastic Faceplate:  High-impact plastic, color as indicated.  
2. For use with snap-in jacks accommodating any combination of UTP, optical fiber, video 

computer graphic and coaxial work area connectors. 
a. Flush mounting jacks, positioning the cord at a 45-degree angle. 
b. Coaxial inserts shall be self-terminating type F. 

3. Legend:  Snap-in, two clear-label identification covers and machine-printed paper inserts. 
4. Typical communications outlet:  Single gang, four (4) – port. 
5. Dust Covers:  Provide dust covers on all unused ports. 

D. Wall Phone Outlet Assemblies:  Complete mounting assembly including 302 brushed stainless 
coverplate, RJ-45 jack and wall phone mounting bracket and hardware. 

E. Divided raceway outlets:  Provide outlets with four (4) ports minimum and internal labeling 
windows complying with TIA 606, suitable for mounting within surface wireway assemblies. 
Provide “Open System Modules” for divided raceway specified to mate with manufacturer’s 
jacks. Coordinate adapters with divided raceway provided by Division 26. 

F. Typical WAP or Video Projector outlet: Provide surface mounted outlet boxes as indicated on 
drawings. 

G. Dust Covers:  Provide dust covers on all unused ports. 

2.8 PATCH AND WORKSTATION CABLES 

A. Patch Cables:  Factory-made by same manufacturer as horizontal cable, four-pair in lengths as 
indicated; terminated with eight-position modular plug at each end. 
1. Patch cables shall have bend-relief-compliant boots to ensure Category 6A performance. 

Patch cables shall have latch guards to protect against snagging. 
2. Provide patch cables as follows: 

a. Provide quantity equal to 100% of terminated horizontal data WAP cables 
installed.  
1) Cable lengths and colors to be provided in ratios as follows:  

a) 50% at 4ft, color Green. 
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b) 50% at 6ft, color Green. 
b. Provide quantity equal to 100% of terminated horizontal data Video Projector 

cables installed.  
1) Cable lengths and colors to be provided in ratios as follows:  

a) 50% at 4ft, color Yellow. 
b) 50% at 6ft, color Yellow. 

c. Provide quantity equal to 75% of the terminated horizontal data cables installed.  
1) Cable lengths and colors to be provided in ratios as follows:  

a) 30% at 4ft, color Blue. 
b) 40% at 6ft, color Blue. 
c) 10% at 8ft, color Blue. 
d) 20% at 15ft, color Blue.  

B. Workstation Cables:  Factory-made by same manufacturer as horizontal cable, four-pair in 
lengths as indicated; terminated with eight-position modular plug at each end. 
1. Workstation cables shall have bend-relief-compliant boots to ensure Category 6A 

performance. Patch cables shall have latch guards to protect against snagging. 
2. Provide workstation cables as follows: 

a. Provide quantity equal to 100% of terminated horizontal data WAP cables 
installed.  
1) Cable lengths and colors to be provided in ratios as follows:  

a) 50% at 4ft, color Green. 
b) 50% at 6ft, color Green. 

b. Provide quantity equal to 100% of terminated horizontal data Video Projector 
cables installed.  
1) Cable lengths and colors to be provided in ratios as follows:  

a) 100% at 4ft, color Yellow. 
c. Provide quantity equal to 90% of the terminated horizontal data cables installed.  

1) Cable lengths and colors to be provided in ratios as follows:  
a) 35% at 6ft, color Gray or White. 
b) 50% at 10ft, color Gray or White 
c) 15% at 15ft, color Gray or White.  

2.9 OPTICAL FIBER CABLE 

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

a. Corning Cable Systems. 
b. OFS; a Furukawa Company. 
c. Optical Cable Corporation. 
d. Panduit. 
e. SYSTIMAX Solutions; a CommScope, Inc. brand. 

2. Optical Glass: 
a. OFS. 
b. Corning. 

B. Description:  Multimode, 50/125-micrometer, 24-fiber (unless otherwise specified), tight 
buffered, graded index, glass optical fiber cable. Cable shall support 10Gb Ethernet out to 300 
and 550 meters. 
1. Comply with ICEA S-83-596 for mechanical properties. 
2. Comply with TIA/EIA-568-C for performance specifications. 
3. Comply with TIA/EIA-492AAAA-B for detailed specifications. 
4. Listed and labeled by an NRTL acceptable to authorities having jurisdiction as complying 

with UL 444, UL 1651, and NFPA 70 for the following types: 
a. Indoor/Outdoor Plenum Rated: Type OFNP, complying with NFPA 262. 

5. Maximum Attenuation:  3.00 dB/km at 850 nm; 1.0 dB/km at 1300 nm. 
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6. Minimum Modal Bandwidth (EMB):  2000 MHz-km at 850 nm; 500 MHz-km at 1300 nm 
for 300 series and 4700 MHz-km at 850 nm for 550 series. 

C. Singlemode Description:  Factory fabricated sheathed and jacketed, low loss, glass type, fiber 
optic, 9 micron single mode loose tube, germanium doped core, silica cladding, operating at 
both 1310 nm through 1550 nm, indoor/outdoor rated. Cables shall be continuous without 
splices, with machine polished ends. 
1. Strands per Cable:  12, unless otherwise indicated. 
2. Dimensions:  8.2-micrometer nominal core diameter; 125-micrometer cladding diameter. 
3. Zero Dispersion: Wavelength: 1313nm, Slope .086 ps/nm2xkm) 
4. Refractive Index Difference: .36 percent. 
5. Effective Group Index of Refraction: 1310nm: 1.4677, 1550nm: 1.4682. 
6. Individual fiber Polarization Mode Dispersion (PMD): Less than or equal to .02 ps/km 
7. Maximum Attenuation:  Minus .35 dB/km at 1310 nm; minus .20 dB/km at 1550 nm. 
8. Minimum Dispersion:  Less than 18.0 ps/nm-km 1285 nm to 1550 nm. 
9. Operating Temperature Range:  Minus 60 to plus 85 deg C with less than or equal to 

.05dB/km loss. 
10. Provide Corning SMF-28e series or approved equal. 

D. Jacket: 
1. Jacket Color:  Aqua for 50/125-micrometer cable. Yellow for 9/125-micrometer cable. 
2. Cable cordage jacket, fiber, unit, and group color shall be according to TIA/EIA-598-B. 
3. Imprinted with fiber count, fiber type, and aggregate length at regular intervals not to 

exceed 40 inches (1000 mm). 
4. Provide indoor/outdoor plenum rated and metallic sheathed, water blocked, OSP cable 

where indicated. 

2.10 OPTICAL FIBER CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Corning Cable Systems. 
2. Panduit. 
3. Siemon Co. (The). 
4. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Cross-Connects and Patch Panels:  Modular panels housing multiple-numbered, duplex cable 
connectors. Two (2) rack unit mountable with modular array of interchangeable fiber termination 
units allowing the use of ST, SC or LC connecting devices within the frame.  Unit shall include, 
fiber drums, front fiber trough, splice tray and plexi-glass front access panel. 
1. Number of Connectors per Field:  One for each fiber of cable or cables assigned to field 

by type, plus spares as indicated. 

C. Patch Cables:  Factory-made, dual-fiber 1.6 mm cables in lengths indicated. 
1. Provide Multimode patch and equipment cables as follows: 

a. Connectors: Patch panel connector - Duplex SC. 
b. Provide quantity equal to 50% of the fiber strands terminated in each location.  
c. Cable lengths to be provided in ratios as follows:  

1) 20% at 3ft, color Aqua. 
2) 60% at 6ft, color Aqua. 
3) 20% at 15ft, color Aqua. 

D. Provide Singlemode patch and equipment cables as follows: 
a. Connectors: Patch panel connector - ST type. 
b. Provide quantity equal to 10% of the fiber strands terminated in each location.  
c. Cable lengths to be provided in ratios as follows:  

1) 50% at 6ft, color Yellow. 
2) 50% at 10ft, color Yellow. 
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E. Cable Connecting Hardware: 
1. Comply with Optical Fiber Connector Intermateability Standards (FOCIS) specifications of 

TIA/EIA-604-2, TIA/EIA-604-3-A, and TIA/EIA-604-12.  Comply with TIA/EIA-568-C. 
2. Fusion spliced Type connectors.  Insertion loss not more than 0.2 dB. Mechanical crimp 

type connectors shall not be accepted. 
3. Connectors shall be manufactured of zirconia ceramic material. 

2.11 COAXIAL CABLE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Belden CDT Inc.; Electronics Division. 
2. CommScope, Inc. 
3. Extron Electronics. 
4. West Penn Wire. 

B. Cable Characteristics:  Broadband type, recommended by cable manufacturer specifically for 
broadband and serial digital data transmission applications.  Coaxial cable and accessories 
shall have 75-ohm nominal impedance with a return loss of 20 dB maximum from 7 to 806 MHz. 

C. RG-6/U:  NFPA 70, Type CMP or CATVP, complying with NFPA 262. 
1. No. 18 AWG, solid, bare copper conductor. 
2. FFEP – Foam Fluorinated Ethylene Proplene insulation. 
3. Double shielded with 100 percent aluminum-foil shield and 95 percent tinned copper 

braid. 
4. Jacketed with LS PVC, black Low Smoke Polyvinyl Chloride. 
5. Suitable for installations in ambient temperatures ranging from minus 20 to plus 75 

deg C. 
6. Provide Extron 22-164 series, Belden 1695A, West Penn 256350 or approved equal. 

D. NFPA and UL compliance, listed and labeled by an NRTL acceptable to authorities having 
jurisdiction as complying with UL 1655 and with NFPA 70 "Radio and Television Equipment" 
and "Community Antenna Television and Radio Distribution" Articles.  Types are as follows: 
1. CATV Plenum Rated:  Type CATVP, complying with NFPA 262. 

2.12 COAXIAL CABLE HARDWARE 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Digicon. 
2. Holland Electronics. 
3. Other approved manufacturer. 

B. Coaxial-Cable Connectors:  Type F, 75 ohms. 
1. Compression style with complete 360 degree conical crimp approved by the cable 

manufacturer for use on cable specified.  
2. Brass body with tin plating meeting SCTE IPS-SP-401 standards.  
3. Return Loss to be greater than 30dB from 5-1000Mhz.  
4. Cable holding force minimum 50 lbs.  
5. Insertion loss less than .3dB to 1000Mhz.  
6. Shielding effectiveness greater than 70dB to 1000Mhz.  
7. Hex or pinch type crimp connectors will not be accepted. 
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2.13 MOUNTING ELEMENTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Chatsworth Products, Inc. 
2. Panduit Corp. 
3. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Distribution Racks: Freestanding 2-post and 4-post modular-aluminum units capable of 
supporting 750 lbs and designed for telecommunications terminal support, with two-sided 
vertical front and rear accessible cable managements and top mounted cable runway mounting 
features. 
1. Approximate Module Dimensions:  84 inches high by 19 inches wide by 29 inches deep 

rail to rail for 4-post rack.  
a. 2-post: Provide CPI #55053-X03 or approved equal. 
b. 4-post: Provide CPI #50120-X03 or approved equal. 

2. Vertical wire management devices:  Approximately 16 inches deep double sided, width 
as indicated, mounted either side of vertical rack frames. Provide with hinged removable 
front covers. Provide Panduit PatchRunner PRV series or approved equal. 

C. Distribution Equipment Cabinet: Freestanding enclosed cabinet capable of supporting 3000 lbs 
and designed for telecommunications equipment support, with adjustable mounting rails, 
vertical accessible cable management, front and rear split perforated doors, side panels at both 
ends of utility cabinets, PDU mounting brackets and standard top accessible panel with cable 
access grommets aligned with vertical cable management. Doors have keyed locks. 
1. Approximate Dimensions:  84 inches high by 32 inches wide by 43 inches deep.  

a. Provide CPI model GF2-C-5 cabinet with accessories or approved equal. 

D. Distribution Cable Cabinet: Freestanding enclosed cabinet capable of supporting 2500 lbs and 
designed for telecommunications cabling support, with two-sided vertical front and rear 
accessible cable management, front and rear split perforated doors, side panels at ends and 
standard top panel with cable access grommets aligned with vertical cable management. PDU 
mounting brackets and double latch keyed door locks. 

1. Approximate Dimensions:  84 inches high by 40 inches wide by 40 inches deep.  

a. Provide CPI model NF2-6-J-2-2-3-C-C-4 cabinet with accessories or approved 
equal. 

E. Distribution Components: 
1. Horizontal wire management devices: Horizontal distribution channels on both front and 

rear. Provide slotted wall wiring Duct with removable cover matching vertical wire 
management. Provide one organizer on top and bottom of each patch panel and top and 
bottom of each Owner provided network switch. 
a. Provide Panduit model NM2 or approved equal. 

2. Rack Crossing Pathway: Four (4) RU pathway for cables with radius mounts.  
a. Provide Panduit model NM4 or approved equal. 

F. Distribution Rings:  Metal rings designed to wall mount and support cables, innerduct and 
systems specified. 

G. Keyboard/Monitor Shelf: Provide integral front and rear mount unit with single sliding keyboard 
tray and mouse pad. Provide CPI #12495-719 or approved equal. 

H. Equipment Shelf: Provide front and rear mounted heavy duty vented equipment shelf CPI 
#40117-719 or approved equal. 

I. HD Equipment Shelf: Provide front and rear mounted heavy duty vented equipment shelf CPI 
#14072-719 or approved equal. 
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J. Patch Cable Storage: Provide six (6) cable storage hangers for storing patch cables. Each 
hanger shall consist of one (1) Suttle No. 66145 wire and cable hanger and two (2) Suttle No. 
A20B cable routing spools mounted either side of hanger. Mount three (3) in each 
communications room. 

K. Cable straps: Straps used for strapping cable bundles shall be plenum rated where installed in 
plenums. Provide the following: 
1. Horizontal and Patch Cables: One (1) inch wide by 8 and 12 inches in length. 
2. Backbone Cables: 3/4-inch wide by 12 and 18 inches in length. 

2.14 CABLE RUNWAY 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. CPI, Chatsworth Products, Inc. 
2. Panduit Corporation. 
3. SYSTIMAX Solutions; a CommScope, Inc. brand. 

B. Materials:  Tubular steel metal, suitable for indoors made of 3/8 inch” x 1-1/2-inch x 0.065 inch 
wall rectangular welded sections.  Includes standard sections, 90 degree vertical sweeps, 
horizontal and vertical radius bends, cable drop-outs, mounting hardware, brackets and 
accessories. Color: Black. 
1. Runway:  Nominally 12, 15 and 18 inches wide, and a rung spacing of 9 inches (228 

mm). CPI # 11252-715 series or approved equal. 
2. Corner Radiuses:  CPI # 11959 series or approved equal. 
3. Drop Outs: 12100-715 series or approved equal. 

2.15 INNERDUCT 

A. Nonmetallic corrugated flexible conduit for use in plenum, riser and general purpose 
applications per NEC Article 770 and 800, UL 2024 listed for standard and riser applications for 
optical communications raceways.  Minimum diameter shall be one (1) inch. 
1.  Provide Carlon - Plenum-guard, #CF4X1C Series or approved equal. 

2.16 UNINTERRUPTIBLE POWER SUPPLY AND HORIZONTAL POWER DISTRIBUTION 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. APC. 
2. Liebert Corporation. 

B. The UPS units shall be rack mounted within the systems cabinets and racks to protect the 
equipment as shown on drawing. Unit shall be rated at 2880 VA maximum configurable power 
with a half load run time of 10 minutes with internal battery and contain at least six (6) NEMA 5-
20R outlets for equipment protection. Unit shall be capable of supporting one (1) external 
battery unit. Provide with NEMA L5-30P input connector. 
1. Provide APC Smart UPS SMT RM XL Series in quantities shown on drawings or 

approved equal. 

C. Vertical Power Distribution Unit: 
1. Where noted on drawings, provide APC model AP8965 vertical power distribution 

components matching Owner’s existing models. 
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D. Horizontal Power distribution strips: For each rack plug strip indicated, provide rack mounted 
power strip with integral surge suppression. Plug strips shall be switchless 19” units, with a 
minimum of ten (10) NEMA 5-15 outlets rear, two (2) NEMA 5-15 outlets front, one (1) NEMA 5-
15 plug on 15ft cord, and a clamping voltage of 315V and a 420 joule, 13,000 amp energy 
rating. 
1. Provide Geist Manufacturing custom configured SPN124-15 or approved equal. 

E. Networked Power Management strips: For each unit indicated, provide rack mounted power 
strip with integral surge suppression. Power strips shall be switchless 19” units, with a minimum 
of ten (8) NEMA 5-15 rear outlets, Unit shall include an amp meter, one (1) Ethernet connection, 
one (1) NEMA 5-15 plug on 15ft cord, and be capable of environmental monitoring. Surge 
Protection shall have a clamping voltage of 315V and a 420 joule, 13,000 amp energy rating. 
Unit shall be capable of being remotely monitored and switched for hardware restart. 
1. Provide Geist Manufacturing custom configured RCURN082-15D20ST5-0 or approved 

equal. 

2.17 IDENTIFICATION PRODUCTS 

A. Comply with TIA/EIA-606-A and UL 969 for labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers. 

B. Maintain an electronic software spreadsheet of workstation outlets, cable labels, and patch 
panel ports for use during construction and for Owner’s operational use. 

C. Cable Labels:  Self-adhesive vinyl wrap around tape markers, machine printed self-laminating 
tape with alphanumeric cable designations applied to each end of each cable and to terminal 
equipment, patch panels, and distribution frames. 

D. Equipment, Nameplates and Wall Fields Labels: Engraved black with white letter laminate 
plastic with identifying description of frames and wall fields served.  Permanent industrial 
strength adhesive backed. Letters shall be minimum one (1) inch high. 
1. Communications Equipment racks and Enclosures. 
2. Backbone and Distribution wall fields. 
3. Raceways serving communications rooms. 

2.18 SOURCE QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to evaluate cables. 

B. Factory test optical fiber cables on reels according to TIA-568-C. 

C. Factory test UTP cables according to TIA-568-C. 

D. Cable will be considered defective if it does not pass tests and inspections or produces marginal 
results. 

PART 3 - EXECUTION 

3.1 APPLICATION OF PRODUCT 

A. Building Backbone Cable for Voice Service: Use UTP Category 5e cable rated for underground 
installation for runs between telecommunications rooms. 
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B. Building Backbone Fiber-Optic Cable: Use multimode 50 micron 300 meter and 550 meter, 
10Gb, 850nm VCSEL optimized indoor/outdoor plenum rated fiber-optic cable as indicated for 
runs between telecommunications rooms. 

C. Horizontal Cable for Voice Service:  Use UTP Category 6A CMP rated cable for runs between 
telecommunications rooms and workstation outlets. 

D. Horizontal Cable for Data Service:  Use UTP Category 6A, CMP rated cable for runs between 
telecommunications rooms and workstation outlets. Colors as follows: 
1. Blue for designated voice terminations. 
2. Blue for wall terminations. 
3. Blue for wireless access devices. 
4. Blue for security devices. 

E. Horizontal Cable for Video Service:  Use RG-6/U CMP rated cable for runs between telecom 
rooms and workstation outlets. Color White. 

F. Terminate fiber optic cable within rack mounted fiber enclosures where indicated. 

G. Horizontal data cables terminated on segregated 48 port jack type connection panels.  

H. Horizontal voice cables terminated on wall-mounted 66 blocks. 

I. Provide workstation outlet faceplates in color gray with the following colored outlet jacks: 
1. Voice: Grey. 
2. Data: Black. 
3. Video (Coax): Grey. 
4. Wireless Access: Green. 
5. Projectors: Yellow. 
6. Security Devices: Red. 

J. Provide jacks in colors matching above in connection panels. 

3.2 ENTRANCE FACILITIES 

A. Coordinate backbone cabling with the protectors and demarcation point provided by 
communications service provider and LEC. 

3.3 WIRING METHODS 

A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, 
desks, and counters and except in accessible ceiling spaces where unenclosed wiring method 
may be used. Conceal raceway and cables except in unfinished spaces. Provide J-hook support 
attached to structure for cable support between raceways and cable trays. 
1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Comply with requirements for raceways and boxes specified in Division 26 Section 

"Raceway and Boxes for Electrical Systems." 
3. Conceal conductors and cables in accessible ceilings, walls, and floors where possible. 

B. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and 
without exceeding manufacturer's limitations on bending radii.  Provide and use lacing and 
support bars and distribution spools. 

3.4 INSTALLATION OF PATHWAYS 

A. Cable Runways:  Comply with NEMA VE 2 and TIA/EIA-569-A-7. 
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B. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
and Division 27 Section “Common Work Results for Communications” for installation of 
raceways and cable supports. 

C. Pathway Installation in Telecom Equipment Rooms: 
1. Position conduit ends adjacent to a corner on backboard where a single piece of plywood 

is installed, or in the corner of room where multiple sheets of plywood are installed 
around perimeter walls of room. 

2. Secure conduits to backboard when entering room from overhead. 
3. Extend conduits 8 inches (203 mm) above finished floor. 
4. Install metal conduits with grounding bushings and connect with grounding conductor to 

grounding system. 
5. Install cable runway securely to walls and attach each rack to cable runway with two (2) 

extension mounting kits. 

D. Backboards:  Install backboards with 96-inch (2440-mm) dimension vertical.  Butt adjacent 
sheets tightly, and form smooth gap-free corners and joints. 

E. Wall penetrations for all communications cabling shall be sleeved with rated walls fire-stopped. 

F. Install supports and J-hooks to create parallel and perpendicular pathways from outlets to cable 
tray. J-hooks shall be securely attached to building structure and aligned with cable pathway. 
Suspended J-hooks shall utilize threaded rod, no wire supports will be accepted. 

3.5 INSTALLATION IN EQUIPMENT ROOMS 

A. Coordinate installation of raceways, sleeves and other electrical devices with existing electrical 
contractor to provide a neat, orderly and finished installation. 

B. Install equipment racks securely bolted to floors for mounting of all termination equipment, wire 
management, shelves and materials indicated. 

C. Mount all cross connect fields, terminal strips, and other connecting hardware on racks, except 
as shown on Drawings. 

D. Group connecting hardware for cables into separate logical fields. 

E. Bundle cables in logical grouping and lace with cable wraps. Horizontal cables shall be bundled 
in groups not to exceed 25 cables. 

F. Insure cable slack is properly bundled within cable runway above racks. 

G. Provide conductors of adequate length.  Include service slack loop of 12ft minimum in runway 
before dropping to rack. Train conductors to terminal points with no excess.  Install cable 
runway fall-out and lacing bars to restrain cables, to prevent straining connections, and to 
prevent bending cables to smaller radii than minimums recommended by manufacturer. 

H. Install cable tray extensions and cable runways within equipment rooms. Install standard sweep 
corner brackets for horizontal transitions.  

I. Install backbone cable diagram and cable administration drawings on wall. 

J. Patch Cable Storage: Mount cable hangers where designated by Owner or shown on drawings. 

K. Isolate cable runway from direct contact with electrical raceway and grounding. If center 
supports are installed, electrically isolate cable runway from support. 
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3.6 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements for Cabling: 
1. Comply with TIA/EIA-568-C. 
2. Comply with BICSI ITSIM, Ch. 6, "Cable Termination Practices." 
3. Install 110-style IDC termination hardware unless otherwise indicated. 
4. Terminate conductors; no cable shall contain unterminated elements.  Make terminations 

only at indicated outlets, terminals, cross-connects, and patch panels. 
5. Cables may not be spliced. Secure and support cables at intervals not exceeding 30 

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

6. Install lacing bars to support cables, to prevent straining connections, and to prevent 
bending cables to smaller radii than minimums recommended by manufacturer. 

7. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii, but not less than radii specified in BICSI ITSIM, "Cabling 
Termination Practices" Chapter.  Install lacing bars and distribution spools. 

8. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

9. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used for heating. 

10. In the communications equipment room, install a 10-foot (3-m) long service loop on each 
end of cable. 

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

12. Maintain pull strings in all underground raceways after installation of communications 
cabling. 

13. Install communications outlet assemblies in all communications rough-ins indicated.  
Provide blank outlet assemblies including dust covers for all unused ports. 

C. UTP Cable Installation: 
1. Comply with TIA/EIA-568-C. 
2. Do not untwist UTP cables more than 1/4 inch (6 mm) from the point of termination to 

maintain cable geometry. 
3. Within Cable trays, cable shall be separated from other cabling, bundled and tie wrapped 

with Velcro type ties to the tray every 12 feet. Cables shall exit out the top of cable trays 
and be supported within 24 inches of exiting cable tray. 

4. Pull cables without exceeding cable manufacturer's recommended pulling tensions. 
5. Pull cables simultaneously if more than one is being installed in same raceway. 
6. Use pulling compound or lubricant if necessary.  Use compounds that will not damage 

conductor or insulation. 
7. Use pulling means, including fish tape, cable, rope, and basket-weave wire or cable 

grips, that will not damage media or raceway. 
8. Provide minimum 3ft slack loop coiled and secured with cable wraps above accessible 

ceilings at each device location. 
9. Make terminations only at indicated outlets, terminals, and cross-connect and patch 

panels. 
10. For divided raceway and floorbox outlet assemblies, provide device assemblies and 

faceplate that mate to provide finished installation. Include mounting frames. 
11. Terminate all horizontal voice and data cables per the TIA/EIA 568B wiring standard. 

D. Optical Fiber Cable Installation: 
1. Comply with TIA/EIA-568-C. 
2. Cable may be terminated on connecting hardware that is rack or cabinet mounted. 
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E. Open-Cable Installation: 
1. Do not route cables through or over structural members, fasten J-hooks for cables to side 

or bottom of structural member. 
2. Install cabling with horizontal and vertical cable guides in telecommunications spaces 

with terminating hardware and interconnection equipment. 
3. Suspend UTP cable not in a wireway or pathway a minimum of 8 inches (200 mm) above 

ceilings by cable supports not more than 60 inches (1524 mm) apart. 
4. Cable shall not be run through structural members or in contact with pipes, ducts, or 

other potentially damaging items. 
5. Install wiring in cable supports and cable runway. Insure cable is properly supported upon 

exiting cable runway and raceways.  Securing shall be with hook and loop cable wraps 
(no vinyl or nylon straps). 

6. Install cable supports (J-hooks) between conduit stub-ups, sleeves for cable support to 
industry standard.  Attach cable supports to structural elements.  Do not attach supports 
to roof deck or other building systems. Install cable supports at intervals not to exceed 5 
feet on center. 

7. Install cables within dedicated raceway sleeves for wall penetrations. 
8. Install cables parallel and perpendicular to surfaces or exposed structural members, and 

follow surface contours.  Secure and support cables by J-hooks or similar fittings so 
designed and installed as not to damage the cables. Secure cable at intervals not 
exceeding 60 inches, not more than 6 inches (152 mm) from cabinets, boxes, or fittings 
and at intervals to prevent gaps or sagging in cable bundles. 

9. Group connecting hardware for cables into separate logical fields. 

F. Group connecting hardware for cables into separate logical fields. 

G. Do not use water-based cable pulling lubricants with PVC-jacketed cable. 

H. Separation from EMI Sources: 
1. Comply with BICSI TDMM and TIA/EIA-569-A for separating unshielded copper voice 

and data communication cable from potential EMI sources, including electrical power 
lines and equipment. 

2. Separation between open communications cables or cables in nonmetallic raceways and 
unshielded power conductors and electrical equipment shall be as follows: 
a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 5 inches 

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

(300 mm). 
c. Electrical Equipment Rating More Than 5 kVA:  A minimum of 24 inches (610 mm). 

3. Separation between communications cables in grounded metallic raceways and 
unshielded power lines or electrical equipment shall be as follows: 
a. Electrical Equipment Rating Less Than 2 kVA:  A minimum of 2-1/2 inches 

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

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

4. Separation between communications cables in grounded metallic raceways and power 
lines and electrical equipment located in grounded metallic conduits or enclosures shall 
be as follows: 
a. Electrical Equipment Rating Less Than 2 kVA:  No requirement. 
b. Electrical Equipment Rating between 2 and 5 kVA:  A minimum of 3 inches 

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

5. Separation between Communications Cables and Electrical Motors and Transformers, 
5 kVA or HP and Larger:  A minimum of 48 inches (1200 mm). 

6. Separation between Communications Cables and Fluorescent Fixtures:  A minimum of 
5 inches (127 mm). 
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I. Cover and protect installed jacks and terminations until construction dust and debris are no 
longer present. 

J. Network communication cables shall not share raceways with fire alarm, video cables, intercom 
cables or cables from other building systems and equipment. 

3.7 FIRESTOPPING 

A. Comply with requirements in Division 07 Section "Penetration Firestopping." 

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

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

D. Fill Void or Cavity Material - (Pillows):  Maximum 9 inch long by 6 inch wide by 2- and 3-inch 
thick plastic covered pillows tightly packed to fill annular space between cable tray and 
periphery of openings.  Pillows installed with 9 inch dimension projection through floor or wall 
and centered within the opening. Provide 3M - Fire Barrier Pillows FB 249 or equal. 

E. Where pillows are not utilized, firestopping shall be a resilient and pliable material and shall 
remain pliable. Material shall be easily removable and capable of self-adhering for repairs and 
replacement without cracking or crumbling. 

3.8 GROUNDING 

A. Install grounding according to BICSI TDMM, "Grounding, Bonding, and Electrical Protection" 
Chapter. 

B. Comply with requirements in Division 26 Section "Grounding and Bonding for Electrical 
Systems" for grounding conductors and connectors. 

C. Comply with ANSI-J-STD-607-B. 

D. Ground equipment to eliminate shock hazard and to minimize ground loops, common-mode 
returns, noise pickup, cross talk, and other impairments. Connect #6 AWG minimum green 
copper conductor to local telecom ground bus (TGB). 

E. Equipment Racks: Install #6 AWG uninsulated common bonding conductor in cable runway 
above racks and bond to telecom grounding bus. Bond each rack to common bonding 
conductor with compression tap connectors. Do not jumper between racks. 

F. Bond each section of cable runway with #6 AWG conductor unless cable runway is UL Listed as 
a grounding conductor. 

G. Ground Lugs: Two hole copper lugs sized for ground conductor used and terminated by 
irreversible connection.  Use conductive anti-oxidation compound at mechanical connections. 

H. Remove all paint and foreign matter from contact surfaces before bonding ground lugs. 

3.9 IDENTIFICATION 

A. Identify system components, wiring, and cabling complying with TIA/EIA-606-A.   
1. Administration Class:  2. 

B. Paint and label colors for equipment identification shall comply with TIA/EIA-606-A for Class 2 
level of administration, including optional identification requirements of this standard. 
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C. Verify labeling with Owner. 

D. Cable Schedule:  Post in prominent location in each equipment room and wiring closet.  List 
incoming and outgoing cables and their designations, origins, and destinations.  Protect with 
clear plastic covers.  Furnish an electronic copy of final comprehensive schedules for Project. 

E. Cable Plant Drawings: Provide a computer generated drawing and post in prominent location in 
main equipment room. Show incoming and outgoing OSP, backbone cables and their 
designations, origins, and destinations. For each cable, list the manufacturer, part number, 
conductor size, pair count, type and cable rating. Show telecommunications closets, entrance 
pathways and spare conduits. Protect with finished rigid frame and clear plastic cover.  Furnish 
an electronic copy of final drawings for Project, in software and format selected by Owner. No 
hand written identification will be accepted. 

F. Cabling Administration Drawings:  Show building floor plans with cabling administration-point 
labeling.  Identify labeling convention and show labels for telecommunications rooms, backbone 
pathways and cables, entrance pathways and cables, terminal hardware and positions, 
horizontal cables, work areas and workstation terminal positions, grounding buses and 
pathways, and equipment grounding conductors.  Follow convention of TIA/EIA-606-A.  Furnish 
electronic record of all drawings, in software and format selected by Owner. For each 
communications equipment room, show only horizontal devices served from this room. Drawing 
scale to be same as Architect/Engineers original scale.  
1. NOTE:  Electronic CAD files are available from Architect-Engineer as stated in Division 1 

Section "Electronic Drawings." Contractor shall pay specified fee for each Drawing sheet. 

G. Cable and Wire Identification: 
1. Label each cable within 4 inches (100 mm) of each termination and tap, where it is 

accessible in a cabinet or junction or outlet box, and elsewhere as indicated. 
2. Each wire connected to building-mounted devices is not required to be numbered at 

device if color of wire is consistent with associated wire connected and numbered within 
panel or cabinet. 

3. Label each terminal strip and screw terminal in each cabinet, rack, or panel. 
a. Individually number wiring conductors connected to terminal strips, and identify 

each cable or wiring group being extended from a panel or cabinet to a building-
mounted device shall be identified with name and number of particular device as 
shown. 

b. Label each port, unit and field within distribution racks and frames. 
4. Identification within Connector Fields in Telecom Equipment Rooms:  Label each 

connector and each discrete unit of cable-terminating and connecting hardware.  Where 
similar jacks and plugs are used for both voice and data communication cabling, use a 
different color for jacks and plugs of each service. 

H. Labels shall be preprinted or computer-printed type with printing area and font color that 
contrasts with cable jacket color but still complies with requirements in TIA/EIA-606-A. 
1. Cables use flexible vinyl or polyester that flex as cables are bent. 

I. Workstation:  Label cables within outlet boxes and within coverplate labeling window. Label as 
shown on Drawings. 

J. Clean cable or surface to remove debris, wax and grease before applying label. 

3.10 FIELD QUALITY CONTROL 

A. All testing specified shall be performed after installation is complete, including installation of 
workstation outlets and patch panels. 
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B. Perform the following tests and Inspections: 
1. Visually inspect UTP and optical fiber cable jacket materials for NRTL certification 

markings.  Inspect cabling terminations in communications equipment rooms for 
compliance with color-coding for pin assignments, and inspect cabling connections for 
compliance with TIA/EIA-568-C. 

2. Visually confirm Category 6A, marking of outlets, cover plates, outlet/connectors, and 
patch panels. 

3. Visually inspect cable placement, cable termination, grounding and bonding, equipment 
and patch cables, and labeling of all components. 

4. Test UTP backbone copper cabling for DC loop resistance, shorts, opens, intermittent 
faults, and polarity between conductors.  Test operation of shorting bars in connection 
blocks.  Test cables after termination but not cross-connection. 
a. Test instruments shall meet or exceed applicable requirements in TIA/EIA-568-C.  

Perform tests with a tester that complies with performance requirements in "Test 
Instruments (Normative)" Annex, complying with measurement accuracy specified 
in "Measurement Accuracy (Informative)" Annex.  Use only test cables and 
adapters that are qualified by test equipment manufacturer for channel or link test 
configuration. 

5. For cables other than Panduit MTX and General Perform TIA Category 6A Permanent 
Link alien crosstalk tests per test equipment manufacturer’s written instructions. Test the 
three (3) longest cables in each 24 cable bundle. Notify Architect/Engineer 7 days prior to 
testing. Inaccurate tests, marginal results or test failures will require additional testing as 
directed by Architect/Engineer. 

6. Optical Fiber Cable Tests: 
a. Test instruments shall meet or exceed applicable requirements in TIA-568-C.  Use 

only test cables and adapters that are qualified by test equipment manufacturer for 
channel or link test configuration. 

b. Link End-to-End Attenuation Tests: 
1) Horizontal and multimode backbone link measurements:  Test at 850 or 

1300 nm in 1 direction according to TIA/EIA-526-14-A, Method B, One 
Reference Jumper. 

2) Attenuation test results for backbone links shall be less than that calculated 
according to equation in TIA-568-C. 

7. UTP Performance Tests: 
a. Test for each outlet.  Perform the following tests according to TIA-568-C: 

1) Wire map. 
2) Length (physical vs. electrical, and length requirements). 
3) Insertion loss. 
4) Near-end crosstalk (NEXT) loss. 
5) Power sum near-end crosstalk (PSNEXT) loss. 
6) Equal-level far-end crosstalk (ELFEXT). 
7) Power sum equal-level far-end crosstalk (PSELFEXT). 
8) Return loss. 
9) Propagation delay. 
10) Delay skew. 
11) Power sum alien near-end crosstalk (PSANEXT) with TIA Cat 6A Perm. Link 

test limit. 
12) Power sum alien attenuation to crosstalk ratio, far-end (PSAACR-F)  with 

TIA Cat 6A Permanent Link test limit.  
8. Optical Fiber Cable Performance Tests:  Perform optical fiber end-to-end link tests 

according to TIA-568-C: 
a. Test optical performance with specified tester at both 850nm and 1300nm with 

LED source using encircled flux launch controller adapters per manufactures 
recommended procedures. 

b. Submit graphed test results of each fiber optic strand tested. 

C. Record test results. 

D. Retest:  Correct deficiencies identified by tests and observations and retest until requirements 
specified in Part 1 are met. 
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E. Document data for each measurement.  Submit the field tests in electronic (original tester 
software format) and electronic portable document format (PDF).  Submit compact disc with 
multiple PDF files, one file for each telecom equipment room. Each page shall contain one (1) 
8.5 x 11 inch page showing the graphed test results for each cable installed. At the beginning of 
each room file, include a title sheet including all information for the location served. Following 
title sheet shall be a printed summary report that is formatted similar to Table 10.1 in 
BICSI TDMM. 
1. NOTE: Creation of PDF documents will require software capable of reading, manipulating 

and combining document pages. 

F. End-to-end cabling will be considered defective if it does not pass tests and inspections or 
provides marginal results. 

G. Prepare test and inspection reports. 

3.11 DEMONSTRATION 

A. Train Owner's maintenance personnel in cable-plant management operations, including 
changing signal pathways for different workstations, rerouting signals in failed cables, and 
keeping records of cabling assignments and revisions when extending wiring to establish new 
workstation outlets. 

B. Demonstrate to owner, proper use and necessity of supporting patch cables in horizontal and 
vertical wire management systems provided. 

C. Once Owner provided electronics are installed, install patch cable excess length within wire 
management systems for a neat and orderly installation. 

END OF SECTION 271500 
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SECTION 274133 

MASTER ANTENNA TELEVISION SYSTEM 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 
1. MATV equipment using cable television service as the signal source. 
2. MATV head-end components. 
3. Distribution cable and components. 

B. Related Sections: 
1. Section 271500 "Communications Cabling" for horizontal coaxial cables and connectors. 

1.3 DEFINITIONS 

A. Agile Receiver: A broadband receiver that can be tuned to any desired channel. 

B. A/V: Audio/Visual. 

C. Broadband: For the purposes of this Section, wide bandwidth equipment or systems that can 
carry signals occupying in the frequency range of 54 to 1002 MHz. A broadband communication 
system can simultaneously accommodate television, voice, data, and many other services. 

D. Carrier: A pure-frequency signal that is modulated to carry information. In the process of 
modulation, the signal is spread out over a wider band. The carrier frequency is the center 
frequency on any television channel. 

E. CATV: Community antenna television. A communication system that simultaneously distributes 
several different channels of broadcast programs and other information to customers via a 
coaxial cable. 

F. CCTV: Closed-circuit television. 

G. CEA: Consumer Electronics Association. 

H. dBmV: Decibels relative to 1 mV across 75 ohms. Zero dBmV is defined as 1 mV across 75 
ohms. dBmV = 20 log 10(V1/V2) where V1 is the measurement of voltage at a point having 
identical impedance to V2 (0.001 V across 75 ohms). 
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I. Headend: The control center of the MATV system, where incoming signals are amplified, 
converted, processed, and combined into a common cable along with any locally originated 
television signals, for transmission to user-interface points. It is also called the "central 
retransmission facility." 

J. I/O: Input/Output. 

K. MATV: Master antenna television. A small television antenna distribution system usually 
restricted to one or two buildings. 

L. RF: Radio frequency. 

M. User Interface: User interfaces are the terminal blocks to which the end user may connect 
coaxial cabling. 

1.4 SYSTEM DESCRIPTION 

A. System shall consist of cable television service and a coaxial cable distribution system. 
1. Headend equipment shall consist of receiving antennas, satellites, and associated signal 

distribution amplification and equalization. 
2. Distribution of cable television service signals and locally originated program materials, 

which includes coordinating with Owner's selected service provider and combining local 
channels for installation of cable to the service point ready for connection into the 
distribution system. Obtain signal levels and noise and distortion characteristics from 
service provider as the point of departure for system layout and final equipment selection. 

3. Cable distribution system consisting of coaxial cables, user interfaces, signal taps and 
splitters, RF amplifiers, signal equalizers, power supplies, and required hardware, 
complying with CEA-310-E and CEA-2032 and resulting in performance parameters 
specified in this Section. System shall be capable of distributing television channels 
according to CEA-542-B. 

4. Horizontal coaxial cables between communications equipment rooms and user interfaces 
shall be provided by Section 271500. Backbone coaxial cables shall be included in this 
Section. 

B. Hardware Requirements: Use plug-in, modular, solid-state electronic components. Mount 
amplifiers and other powered equipment in standard rack provided by Section 271500. 

1.5 PERFORMANCE REQUIREMENTS 

A. Minimum acceptable performance of distribution system at all user-interface points shall be as 
follows: 
1. RF Video-Carrier Level: Between 3 and 15 dBmV. 
2. Relative Video-Carrier Level: Within 3 dB to adjacent channel. 
3. Carrier Level Stability, Short Term: Level shall not change more than 0.5 dB during a 60-

minute period. 
4. Carrier Level Stability, Long Term: Level shall not change more than 2 dB during a 24-

hour period. 
5. Channel Frequency Response: Across any 6-MHz channel in the 54- to 220-MHz 

frequency range, referenced to video; signal amplitude shall be plus or minus 1 dB, 
maximum. 

6. Carrier-to-Noise Ratio: 45 dB or more. 
7. RF Visual Signal-to-Noise Ratio: 43 dB or more. 
8. Signal Power Splitter and Isolation Tap Return Loss: 17 dB maximum. 
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9. Cable Connectors Attenuation: Less than 0.1 dB. 
10. Cross Modulation: Less than minus 50 dB. 
11. Carrier-to-Echo Ratio: More than 40 dB. 
12. Composite Triple Beat: Less than minus 53 dB. 
13. Second Order Beat: Less than minus 60 dB. 
14. Terminal Isolation from Television to Television: 25 dB, minimum. 
15. Terminal Isolation between Television and FM: 35 dB, minimum. 
16. Hum Modulation: 2 percent, maximum. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For headend and distribution system. Include plans, elevations, sections, 
details, and attachments to other work. 
1. Show fabrication and installation details for television equipment. 
2. Wiring Diagrams: For power, signal, and control wiring. For UTP or fiber-optic cable, 

include cross connects, patch panels, and patch cords. 

C. Design Calculations: Calculate signal attenuation budget and show calculated line and 
equipment losses for the system based on the functional block diagram, to show that proposed 
system layout can be expected to perform up to specification. Calculate signal strength from 
sources to headend input points for each antenna, satellite dish, and CATV grouping. Allowable 
losses between components and user interface shall be used to determine size and type of 
coaxial cable. 

1.7 SUBMITTALS 

A. Equipment List: Include each piece of equipment and include model number, manufacturer, 
serial number, location, and date of original installation. Insert testing record of each piece of 
adjustable equipment, listing name of person testing, date of test, and description of as-left set 
points. 

B. Field quality-control reports. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For headend and distribution system to include in 
emergency, operation, and maintenance manuals. 

1.9 QUALITY ASSURANCE 

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

1.10 PROJECT CONDITIONS 

A. Environmental Limitations: System components shall be equipped and rated for the 
environments in which they are installed. 
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1.11 COORDINATION 

A. Coordinate size and location of raceway system and provisions for electrical power to 
equipment specified in this Section. 

B. Verify installed lengths of horizontal cables with Section 271500 and coordinate interconnection 
of horizontal cable with distribution system. 

C. Coordinate Work of this Section with requirements of cable television service provider. 

1.12 MAINTENANCE SERVICE 

A. Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months' full 
maintenance by skilled employees of MATV system Installer. Include quarterly adjusting as 
required for optimum system performance. Provide parts and supplies the same as those used 
in the manufacture and installation of original equipment. 

PART 2 - PRODUCTS 

2.1 SYSTEMS REQUIREMENTS 

A. Components: Plug-in, modular, heavy-duty, industrial- or commercial-grade units. 

B. Equipment: Silicon-based, solid-state, integrated circuit devices. 

C. Power Supply Characteristics: Devices shall be within specified parameters for ac supply 
voltages within the range of 105 to 130 V. 

D. Protect signal cables and connected components against transient-voltage surges by 
suppressors and absorbers designed specifically for that purpose. Comply with requirements in 
Section 264313 "Surge Protection for Low-Voltage Electrical Power Circuits." 

E. Provide ac-powered equipment with integral surge suppressors complying with UL 1449. 

F. RF and Video Impedance Matching: Signal-handling components, including connecting cable, 
shall have end-to-end impedance-matched signal paths. Match and balance devices used at 
connections where it is impossible to avoid impedance mismatch or mismatch of balanced 
circuits to unbalanced circuits. 

2.2 MATV EQUIPMENT 

A. Description: Signal-source components, signal-processing and amplifying equipment, 
distribution components, and interconnecting wiring. System shall receive, amplify, process, and 
distribute signals to outlets for receiving sets.  

B. Identification of Signal Sources Distributed: 
1. Match existing channels of CATV service provider. Provide headend receivers for 

selection of four (4) analog or digital cable television channels distributed on four (4) 
QAM discrete digital high definition channels. Modulators shall be agile and support 
QAM 256. 
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2. Provide two (2) separate HDMI inputs for connection to two (2) Owner provided servers 
distributed on two (2) discrete digital high definition channels. Modulators shall be agile 
and support QAM 256. 

3. Provide distribution of CATV service to allow connection of local tuner receivers at each 
user interface. 

C. MATV System Qualitative and Quantitative Performance Requirements: Reception quality of 
digital high definition color-television program transmissions at each system outlet from each 
service and source shall be equal to or superior than that obtained with performance checks 
specified in "Field Quality Control" Article, using standard, commercial, cable-ready, multiple 
A/V input color-television receivers. 

2.3 MATV HEADEND COMPONENTS 

A. Headend Equipment: Select equipment from available major commercial equipment 
manufacturers to meet the specifications of this Section. 

B. Audio and Video Monitors: Rack mounted utilizing equipment mounting shelf. Provide Minimum 
19 inch, color, ATSC/NTSC tuner, liquid crystal display (LCD) or LED television monitor with 
front panel speakers and controls. 
1. Provide Samsung, LG or approved equal. 
2. Verify TV width for rack mounting. 
3. Provide one (1) monitor switchable between CATV input signal and local output 

channels. 

2.4 DISTRIBUTION CABLE 

A. Select distribution cable from available major commercial manufacturers with characteristics to 
meet the specifications of this Section. 

B. Horizontal coaxial cables between communications equipment rooms and user interfaces shall 
be provided by Section 271500. Backbone coaxial cables shall be included in this Section. 

2.5 DISTRIBUTION COMPONENTS 

A. Signal Power Splitters and Isolation Taps: Metal-enclosed directional couplers with brass 
connector parts. Where installed in signal circuits used to supply cable-powered amplifiers, 
power throughput capacity shall exceed load by at least 25 percent. 
1. Return Loss: 17 dB. 
2. RFI Shielding: 100 dB. 
3. Isolation: 25 dB. 
4. I/O Impedance: 75 ohms. 

B. Distribution System Amplifiers: Powered by coaxial cable system and equipped with surge 
protection device and external test points to allow convenient signal monitoring. 

C. Cable System Power Supplies: Plug-in, modular construction, with surge, short-circuit, and 
overload protection. 

D. Signal Traps: Packaged filters tuned to interference frequencies encountered in Project. 

E. Attenuators: Passive, of fixed value, and used to balance signal levels. 
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F. Terminating Resistors: Enclosed units rated 0.5 W and matched for coaxial impedance. 

G. User-Interface Device: Provided by Section 271500. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine walls, floors, roofs, equipment bases, and roof supports for suitable conditions where 
television equipment is to be installed. 

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

3.2 INSTALLATION 

A. All distribution components shall be located within designated communications rooms. 

B. Install signal line surge suppressors on coaxial cables entering headend equipment space and 
at antenna-mounted amplifiers. 

3.3 ANTENNA AND HEADEND INSTALLATION 

A. Mount headend equipment in electronic-equipment cabinets provided by Section 271500. 
Group related items in methodical sequence. 

B. Arrange equipment to facilitate access for maintenance and to preserve headroom and passage 
space. Parts that require periodic service or maintenance shall be readily accessible. Headend 
components that require tuning adjustments shall be accessible from the front of equipment 
cabinets. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, 
test, and adjust components, assemblies, and equipment installations, including connections. 

B. Tests and Inspections: 
1. Tests of distribution system shall include the horizontal cabling and user interface. Align 

and adjust system and pretest components, wiring, and functions to verify that they 
comply with specified requirements. 

2. Replace malfunctioning or damaged items. 
3. Retest until satisfactory performance and conditions are achieved. 
4. Prepare television equipment for acceptance and operational testing. 
5. Use an agile receiver and signal strength meter or spectrum analyzer for testing. 
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6. CATV Sources: Connect receiver to an agile demodulator or CATV set-top converter at 
CATV service entrance to the facility. 

7. Test Schedule: Schedule tests after pretesting has successfully been completed and 
system has been in normal functional operation for at least 14 days. Provide a minimum 
of 10 days' notice of test schedule. 

8. Operational Tests: Perform tests of operational system to verify that system complies 
with Specifications. Include all modes of system operation. Test equipment for proper 
operation in all functional modes. 

9. Distribution System Acceptance Tests: 
a. Field-Strength Instrument: Rated for minus 40-dBmV measuring sensitivity and a 

frequency range of 54 to 1002 MHz, minimum. Provide documentation of recent 
calibration against recognized standards. 

b. Signal Level and Picture Quality: Use a field-strength meter or spectrum analyzer, 
and a standard television receiver to measure signal levels and check picture 
quality at all user interfaces. 
1) Test the signal strength in dBmV at 55, 151, 547, and 750, 860 and 1002 

MHz. 
2) Minimum acceptable signal level is 0 dBmV (1000 mV). 
3) Maximum acceptable signal level over the entire bandwidth is 15 dBmV. 
4) Television receiver shall show no evidence of cross-channel 

intermodulation, ghost images, or beat interference. 
10. Signal-to-Noise-Ratio Test: Use a field-strength meter to make a sequence of 

measurements at the output of the last distribution amplifier or of another agreed-on 
location in system. With system operating at normal levels, tune meter to the picture 
carrier frequency of each of the designated channels in turn and record the level. With 
signal removed and input to corresponding headend amplifier terminated at 75 ohms, 
measure the level of noise at same tuning settings. With meter correction factor added to 
last readings, differences from first set must not be less than 45 dB. 

11. Qualitative and Quantitative Performance Tests: Demonstrate reception quality of Digital 
color-television program transmissions at each user interface from each designated 
channel and source. Quality shall be equal to or superior than that obtained with 
performance checks specified below, using a standard, commercial, cable-ready, color-
television receiver. Level and quality of signal at each outlet and from each service and 
source shall comply with the following Specifications when tested according to 
47 CFR 76: 
a. RF video-carrier level. 
b. Relative video-carrier level. 
c. Carrier level stability, during 60-minute and 24-hour periods. 
d. Broadband frequency response. 
e. Channel frequency response. 
f. Carrier-to-noise ratio. 
g. RF visual signal-to-noise ratio. 
h. Antenna combiner insertion loss. 
i. Signal power splitter loss. 
j. Cable connector attenuation. 
k. Cross modulation. 
l. Carrier-to-echo ratio. 
m. Composite triple beat. 
n. Second order beat. 
o. Terminal isolation. 
p. Terminal isolation between television and FM. 
q. Hum modulation. 

C. Headend and distribution system will be considered defective if they do not pass tests and 
inspections. 
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D. Prepare test and inspection reports. 

E. Cap and terminate all unused connectors. 

3.6 DEMONSTRATION 

A. After Owner provide program source equipment and television receivers have been installed, 
train Owner's personnel to operate the MATV equipment. 

END OF SECTION 274133 
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SECTION 275123 

EDUCATIONAL INTERCOMMUNICATIONS AND PROGRAM SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: This Section includes a user-programmable, multi-channel, microprocessor-
switched, centrally controlled voice intercommunication system with a synchronized clock, time 
tone generator, and interface to an Owner provided telephone system for operation from Owner 
provided telephone handsets. System Includes: 
1. Master stations. 
2. All-call amplifier. 
3. Intercommunication amplifier. 
4. Cone type loudspeakers. 
5. Low-Profile horn type loudspeakers. 
6. Cone type interior weather resistant loudspeakers. 
7. Volume Controls. 
8. Telephone system interface. 
9. Master Clock System. 
10. Digital Room Clocks. 
11. Conductors and cables. 

B. This Section includes connection to a national time standard synchronized programmable 
master clock and interface to an Owner provided telephone system for communications and 
control. Integrate intercom system to Owner provided VOIP system. 

C. System shall include three (3) master station desktop intercom interfaces. Locate one (1) in 
admin office, one (1) at the main intercom rack and one at the Principal’s desk. 

D. Circuit speakers by classroom and by groups for zone communications by classroom, small 
learning community, by corridor and by separate functional work space. 

E. Master clock system is included in this Section, including digital corridor and room clocks 
including power supplies. Classroom analog clocks are not included in this contract. 

F. Related Sections:  The following Sections contain requirements that relate to this Section: 
1. Division 26 Section “Grounding and Bonding for Electrical Systems.” 
2. Division 26 Section “Raceway and Boxes for Electrical Systems.” 
3. Division 27 Section “Common Work Results for Communications.” 
4. Division 27 Section “Cable Trays for Communications Systems.” 
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1.3 DEFINITIONS 

A. GPS:  Global Positioning System . 

B. NIST:  National Institute of Science and Technology. 

C. PC:  Personal computer. 

D. CDMA: Code Division Multiple Access. 

1.4 SYSTEM DESCRIPTION 

A. General Intercom: Intercom system zone control processers and terminations shall be located in 
multiple telecommunications rooms within the building. Processors shall be networked via 
50um multimode fiber optic provided by Division 27 “Communications Cabling.” Interconnects, 
media convertors, switches and interfaces from the Intercom System to dark fiber located 
within communications equipment rooms shall be provided by the Intercom Contractor. System 
shall include one (1) connection to the owners LAN for programming purposes only. Networked 
system shall function as one unit with complete system functionality. The intercom system shall 
not reside on the schools LAN. Dark fiber will be provided under Division 27. Intercom 
contractor shall supply all necessary network gear required for an operational system. Multiple 
units acting independently requiring individual access for operation or programming shall not 
be allowed. 

B. System shall include all equipment necessary for a complete and functioning system including 
but not limited to speakers, backboxes, supports, CMP rated cable, amplifiers, processors and 
master control equipment. 

C. Coordinate raceway, sleeves, boxes for wiring methods indicated with Division 27 Section 
“Common Work Results for Communications” and Division 26 Section “Raceway and Boxes for 
Electrical Systems.” 

D. General:  The clock system shall include a transmitter, a roof mounted GPS receiver, a CDMA 
receiver or network interface, indicating clocks, and all accessories for a complete and fully 
functional system. 

E. An integrated, microprocessor-based system for originating and distributing time and time 
correction signals and interfacing to intercommunications system by others for initiation of 
synchronized scheduled tones. The system transmits time correction signals wirelessly from a 
master control unit to indicating battery-operated analog clocks. Master control unit is GPS, 
CDMA or network synchronized to a national time standard. 

F. The wireless clock system shall continually synchronize clocks throughout the facility. 

G. The system shall synchronize all clocks to each other. The system shall utilize GPS, CDMA or 
network connection technology to provide a National time standard synchronized time.  The 
system shall be capable of both wireless and hard wire synchronization. Clocks shall 
automatically adjust for Daylight Savings Time. 

H. Digital Clocks:  Test clocks automatically for synchronization with master time control at least 
once every hour and automatically correct those not synchronized with the time reference unit. 
Automatically correct clocks immediately when power is restored after an outage of normal 
power to the master clock. 
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I. The system shall include an internal clock reference so that failure of the sync signal shall not 
cause the clocks to fail in indicating time.  The system shall incorporate a “fail-safe” design so 
that failure of any component shall not cause failure of the system. Upon restoration of power 
or repair of failed component, the system shall resume normal operation without the need to 
reset the system or any component thereof. 

1.5 SUBMITTALS 

A. Product Data for each component, including detailed manufacturer's specifications. Provide 
complete materials list including quantities, manufacturer, model and description of each item. 

B. Shop Drawings:  For educational intercommunications and program systems.  Include plans, 
elevations, sections, details, and attachments to other work. 
1. Wiring Diagrams:  For power, signal, and control wiring. 

a. Identify terminals to facilitate installation, operation, and maintenance. 
b. Single-line diagram showing interconnection of components. 

A. Shop Drawings: For Clock Systems: Include construction details, material descriptions, 
dimensions of individual components and profiles, and finishes (including available colors) for 
each product indicated and describe features and operating sequences, both automatic and 
manual, for the following: 
1. Master Transmitter Unit. 
2. Accessory components. 
3. Receiver for NIST Synchronization. 
4. Antenna. 
5. Repeaters or Signal Boosters. 
6. Digital Clocks. 

B. Drawings in 15” x 21” or larger format showing circuiting of speakers, speaker assembly 
type/model and identifying termination zone/card within main or remote equipment. 

C. Qualification Data:  If requested, for qualified installer per quality assurance article below. 

D. Submit an owner signed copy of delivery receipt for materials as specified in Extra Materials 
section below with quantity, description and line item listing of products. 

E. Field quality-control reports. 

F. Operation and Maintenance Data:  For educational intercommunications and program systems 
to include in operation and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 

1. A record of final matching transformer-tap settings and signal ground-resistance 
measurement certified by Installer. 

2. A record of Owner's equipment-programming option decisions. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved 
for installation of units required for this Project. 
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B. Testing Qualifications:  Qualified personnel, with the experience and capability to conduct 
testing indicated. 

1. Testing Agency's Field Supervisor:  Certified by NICET as Audio Systems Level II 
Technician. 

C. Source Limitations:  Obtain educational intercommunications and program systems from single 
source from single manufacturer for main processor and master station equipment. 

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

E. Comply with NFPA 70. 

1.7 COORDINATION 

A. Coordinate layout and installation of ceiling-mounted speaker microphones and suspension 
system with other construction that penetrates ceilings or is supported by them, including light 
fixtures, HVAC equipment, fire-suppression system, and partition assemblies. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Intercom Manufacturers:  Subject to compliance with requirements, provide one of the following: 
1. Rauland-Borg Corporation, Telecenter VOIP. 
2. Bogen Quantum IP. 
3. Telecor, XL-IP. 

2.2 FUNCTIONAL DESCRIPTION OF MICROPROCESSOR-SWITCHED SYSTEMS 

A. Master Station: 
1. Communicating selectively with other masters, and speaker-microphone stations by 

dialing station's number on a 12-digit keypad or by access from telephone system. 
2. Communicating with individual stations in privacy. 
3. Communicating on a minimum of three voice channels with up to two simultaneous 

conversations between master stations and one conversation between a master station 
and a speaker-microphone station. 

4. Increasing the number of conversation channels by adding a module in central-control 
cabinet. 

5. Including up to three other station connections in a conference call. 
6. Accessing separate paging speakers or groups of paging speakers by dialing designated 

numbers on a 12-digit keypad or by access from telephone system. 
7. Overriding any conversation by a designated master station. 
8. Displaying selected station. 
9. Communicating simultaneously with all other stations by dialing a designated number on 

a 12-digit keypad or by access from telephone system. 
10. Automatically controlling gain to ensure constant intercom speech level. 
11. Controlling the simultaneous distribution of program material to various combinations of 

speaker-microphone stations or groups over two program channels by using keypad to 
control sources and distribute programs. 

12. Operating class-change signals to speakers by using keypad. 
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13. User-programmable features include the following: 
a. Station calling by room number. 
b. Room station call-in priority levels. 
c. Clock signal schedule functions. 
d. Schedule characteristics of audible signals. 
e. Call-in tone characteristic. 
f. Precedence among master stations as destinations for incoming calls from room 

stations. 
g. Grouping of rooms and speakers into zones for paging and program distribution 

purposes. 
14. Paging: Separate paging speakers or groups of paging speakers are accessed from a 

master station by key presses or by Owner’s telephone handsets. Separate paging zone 
provided for exterior speakers with local disconnect switch located in administration office. 

15. System capabilities shall be expandable using modules to increase capacity by 50% 
beyond expansion listed. 

16. Time signaling: Intercom system shall be synced to master clock system. Intercom time 
tones shall be distributed via intercom speakers throughout. 

17. System features including time tone scheduling shall be modifiable via software.  Time 
schedules shall be programmable by the Owner via software installed on Owner’s 
designated computers. System programming shall be available from any connection on the 
Owner’s network. System shall provide minimum 8 separate schedules with up to 256 
events.  

B. Speakers:  Free of noise and distortion during operation and when in standby mode. 

2.3 GENERAL REQUIREMENTS FOR EQUIPMENT AND MATERIALS 

A. Coordinate features and select components to form an integrated system.  Match components 
and interconnections for optimum performance of specified functions. 

B. Expansion Capability:  Increase number of stations in the future by 25 percent above those 
indicated without adding any internal or external components or main trunk cable conductors. 
Expansion capabilities shall be installed and include all components, licensing and connections. 

C. Equipment:  Modular type using solid-state components, fully rated for continuous duty unless 
otherwise indicated.  Select equipment for normal operation on input power usually supplied at 
110 to 130 V, 60 Hz.  Comply with UL 813. 

D. Weather-Resistant Equipment:  Listed and labeled by an NRTL for duty outdoors or in damp 
locations. 

2.4 MASTER STATION FOR MICROPROCESSOR-SWITCHED SYSTEMS 

A. 12-Digit Keypad Selector:  Transmits calls to other stations and initiates commands for 
programming and operation. 

B. Volume Control:  Regulates incoming-call volume. 

C. Tone Annunciation:  Momentary audible tone signal announces incoming calls. 

D. Lamp Annunciation:  Identifies calling stations and stations in use.  Lamp remains on until call is 
answered. 
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E. Speaker Microphone:  Transmits intercom voice signals when used via a voice-operated switch. 
1. Minimum Speaker Sensitivity:  91 dB at one meter, with 1-W input. 

F. Link Button:  To transfer calls. 

G. Reset Control:  Cancels call and resets system for next call. 

H. Digital Display:  2 lines of 20-digit alphanumeric LCD readout minimum. 

2.5 EQUIPMENT CABINET 

A. General: EIA-310 compliant equipment racks housing all intercom equipment as follows: 
1. Rack: Provided by Section 271500. 

2.6 ALL-CALL AMPLIFIER 

A. Output Power:  Provide capacity to equal at least 0.5 W for each classroom speaker, 1.0 W for 
each corridor or commons speaker and 7.5 W for each horn type speaker, root mean square 
(RMS), for each station and speaker connected in the all-call mode of operation, plus 
allowance for future station capacity indicated. Provide multiple amplifiers as required. 

B. Comply with the following: 
1. Total Harmonic Distortion:  Less than 2 percent at rated output power with load 

equivalent to quantity of stations connected in all-call mode of operation. 
2. Minimum Signal-to-Noise Ratio:  60 dB, at rated output. 
3. Frequency Response:  Within plus or minus 2 dB from 50 to 12,000 Hz. 
4. Output Regulation:  Maintains output level within 2 dB from full to no load. 
5. Input Sensitivity:  Compatible with master stations and central equipment so amplifier 

delivers full-rated output with sound-pressure level of less than 10 dynes/sq. cm 
impinging on master stations, speaker microphones, or handset transmitters. 

6. Amplifier Protection:  Prevents damage from shorted or open output. 

C. Capacity shall include calculations for serving 20% more field devices. 

2.7 INTERCOMMUNICATION AMPLIFIER 

A. Minimum Output Power:  15 W; adequate for all functions. 

B. Comply with the following: 
1. Total Harmonic Distortion:  Less than 5 percent at rated output power with load 

equivalent to one station connected to output terminals. 
2. Minimum Signal-to-Noise Ratio:  50 dB, at rated output. 
3. Frequency Response:  Within plus or minus 3 dB from 70 to 10,000 Hz. 
4. Output Regulation:  Maintains output level within 2 dB from full to no load. 
5. Input Sensitivity:  Matched to input circuit and to provide full-rated output with sound-

pressure level of less than 10 dynes/sq. cm impinging on microphones in master stations, 
speaker microphones, or handset transmitters. 

6. Amplifier Protection:  Prevents damage from shorted or open output. 
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2.8 LOUDSPEAKERS/SPEAKER MICROPHONES 

A. Recessed Loudspeaker (Accessible Ceiling):  Recessed speaker system for acoustical tile 
ceilings shall be suitable for ready placement in ceiling system and come complete with 
speaker, transformer, 12” x 24” grille, and backbox. 
1. Speaker:  8 inch, 8 ohm, 15 Watts RMS, dual-cone with 10 ounce ceramic magnet.  

Provide Lowell model 810T72 or equal.   
a. Transformer:  Dual voltage, 70/25V, minimum of four taps, 0.25W to 5W. 
b. Dispersion Angle: 120 degrees at 2 kHz – 6 dB. 
c. Sensitivity: 95 dB Average SPL at 1W/1m. 
d. Frequency Response: 47 Hz – 20 kHz (±6 dB). 

2. Grille: Factory mounted 12 inch by 24 inch, fine perforated steel, white powder coat 
finish.  Factory mounted built-in T-bar to support adjoining tile. 

3. Backbox:  Factory mounted 4 inch deep galvanized steel with speaker terminations. Non-
metallic backboxes shall not be accepted. 

4. Provide factory provided junction box mounted to backbox to house speaker pigtail 
connections.  

5. Provide Lowell model LT81072BB or approved equal. 

B. Recessed Loudspeaker (Gypsum Ceiling):  Recessed speaker system for gypsum board or 
other inaccessible ceilings shall be suitable for ready placement in ceiling system and come 
complete with speaker, transformer, baffle, backbox and supports. 
1. Speaker:  8 inch, 8 ohm, 15 Watts RMS, dual-cone with 10 ounce ceramic magnet.   

a. Minimum Axial Sensitivity:  91 dB at one meter, with 1-W input. 
b. Frequency Response:  Within plus or minus 3 dB from 70 to 15,000 Hz. 
c. Minimum Dispersion Angle:  100 degrees. 
d. Line Transformer:  Maximum insertion loss of 1.0 dB, power rating equal to 

speaker's, and at least four level taps. 
2. Enclosures:  Steel housings or back boxes, acoustically dampened, with front face of at 

least 0.0478-inch (1.2-mm) steel and whole assembly rust proofed and factory primed; 
complete with mounting assembly and suitable for flush ceiling, with relief of back 
pressure.  

3. Baffle:  Square style for flush speakers, minimum thickness of 0.032-inch (0.8-mm) steel 
with textured white finish. Provide aluminum in all locker rooms and areas subject to high 
humidity. Baffles shall be screw mounted. Torsion mounting shall not be acceptable. 

4. Provide Lowell Manufacturing speaker model 8C10MRA/CB84-SGVP for areas subject to 
high humidity. 

C. Surface Loudspeaker:  Surface speaker system for areas with exposed structure shall be 
suitable for ready mounting and come complete with speaker, transformer, baffle, and 
enclosure. 
1. Speaker:  8 inch, 8 ohm, 15 Watts RMS, dual-cone with 10 ounce ceramic magnet.   

a. Minimum Axial Sensitivity:  91 dB at one meter, with 1-W input. 
b. Frequency Response:  Within plus or minus 3 dB from 70 to 15,000 Hz. 
c. Minimum Dispersion Angle:  100 degrees. 
d. Line Transformer:  Maximum insertion loss of 1.0 dB, power rating equal to 

speaker's, and at least four level taps. 
2. Enclosures:  Square style steel housing or back box made of 22 AWG steel minimum, 

acoustically dampened, and factory painted white finish; complete with mounting assembly 
and suitable for surface mounting. 

3. Baffle:  For flush speakers, minimum thickness of 0.032-inch (0.8-mm) steel with textured 
white finish. Provide aluminum in all locker rooms and areas subject to high humidity. 
Baffles shall be screw mounted. Torsion mounting shall not be acceptable. 

4. Provide Lowell Manufacturing speaker model 8C10MRA/CB84-SGVP for areas subject to 
high humidity. 
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D. Horn-type loudspeakers: Speakers shall be all-metal, weatherproof construction; complete with 
speaker, transformer, baffle, low-profile enclosure and mounting hardware. 
1. Comply with the following: 

a. Frequency Response:  Within plus or minus 6 dB from 740 to 7,400 Hz. 
b. Minimum Power Rating of Driver:  15 W, continuous. 
c. Minimum Dispersion Angle:  80 degrees. 
d. Line Transformer:  Maximum insertion loss of 1.0 dB, power rating equal to 

speaker's, and at least four level taps. 
2. Enclosures: Four (4) inch maximum depth, Cast aluminum housings or back boxes, 

acoustically dampened; complete with mounting assembly and suitable for surface ceiling, 
flush ceiling, pendant or wall mounting; with relief of back pressure. 

3. Baffle:  For flush speakers, minimum thickness of 0.032-inch (0.8-mm) aluminum with 
textured white finish. Provide vandal resistant baffles for gymnasiums, weight rooms and 
other rooms prone to abuse. Provide weather resistant components for exterior 
applications. 

4. Provide Lowell Mfg model LUH-15T or approved equal. 

E. Surface Mounted Loudspeaker (Type S2):  Surface speaker system for areas with exposed 
structure and wall mounting shall be suitable for ready mounting and come complete with 
speaker, transformer, baffle, enclosure and U shaped mounting bracket. 
1. Speaker:  5-1/4 inch, 8 ohm, 100 Watts RMS with 1 inch high frequency driver. 

a. Minimum Axial Sensitivity:  89 dB at one meter, with 1-W input. 
b. Frequency Response:  Within plus or minus 3 dB from 85 to 15,000 Hz. 
c. Minimum Dispersion Angle:  90 degrees. 
d. Line Transformer:  Maximum insertion loss of 1.0 dB, power rating equal to 

speaker's, and at least four level taps. 
2. Enclosures:  Polypropylene injection molded enclosure with powder coated steel or 

aluminum grill. Color white. 
3. Provide Atlas Sound speaker model SM52T-WH where designated. 

2.9 VOLUME CONTROLS 

A. Flush wall-mounted auto-transformer type with brushed stainless faceplate with black control 
knob and indicating digits. Ten step attenuation plus open position. Insertion loss less than 
0.5dB. Designed for use on both 25V and 70V lines. 

2.10 TELEPHONE SYSTEM INTERFACE 

A. Provide interface to Owner provided VOIP telephone system integration by zone. Phone system 
shall integrate without additional intercom system components. 

2.11 INSTALLATION HARDWARE 

A. Distribution J-Hooks, Rings and Caddys: Wall and ceiling mount devices designed to support 
cables, and systems specified. 

B. Interconnection blocks wall mounted 66 style and designed to terminate cables and systems 
specified. 
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2.12 CONDUCTORS AND CABLES 

A. Conductors:  Jacketed, shielded, twisted pair and twisted multi-pair, tinned stranded copper.  
Sizes as recommended by system manufacturer, but no smaller than No. 20 AWG. Unshielded 
twisted pair cable shall not be acceptable. 

B. Insulation:  Thermoplastic, not less than 1/32 inch (0.8 mm) thick. 

C. Plenum Cable:  Listed and labeled for plenum installation. 

2.13 RACEWAYS 

A. Educational Intercommunication and Program System Raceways and Boxes:  Comply with 
requirements in Division 26 Section "Raceway and Boxes for Electrical Systems." 

B. Outlet boxes shall be not less than 2 inches (50 mm) wide, 3 inches (75 mm) high, and 2-1/2 
inches (64 mm) deep. 

C. Flexible metal conduit is prohibited. 

2.14 MANUFACTURERS 

A. Clock Systems Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 
1. American Time & Signal Co. 
2. Primex Wireless, Inc. 
3. Sapling. 
4. Rauland. 

2.15 MASTER TRANSMITTER UNIT 

A. Unit consisting of transmitter with sync receiver and a surge suppressor/battery backup.  The 
clock system shall transmit time continuously to all clocks in the system. 
1. Informational Display:  Backlit LCD type. 
2. Frequency Range: As defined by the manufacturer. 
3. Transmission Power: As required for building coverage.  
4. Radio technology:  narrowband FM. 
5. Number of channels:  16 selectable channels. 
6. Transition mode:  one-way communication. 
7. Operating range: 32 degree F to 158 degrees F. 
8. Transmitter shall have the following functions: 

a. Time zone adjustment for all time zones in North America. 
b. Daylight Saving Time selection. 
c. 12-hour or 24-hour display. 
d. Time readout. 
e. AM and PM indicator if 12-hour time display is set. 
f. Day and date readout. 
g. Indicator for daylight savings or standard time. 
h. Master time sync reception indicator. 
i. Access levels with passcodes. 

9. Transmitter shall contain an internal clock such that failure of reception from the GPS will 
not disable the operation of the clocks. 
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10. Power supply input: 120-volt AC 50/60 Hz. 
11. Surge Protector/Battery Backup:  Provide lighting surge protector and battery backup for 

system.  

2.16 RECEIVER FOR NIST SYNCRONIZATION 

A. Provide one of the following receiver types for Master Transmitter synchronization to NIST time 
standard. 

B. CDMA type unit with interior receiving antenna. Capable of syncing to time signal transmitted by 
area cell tower. 

C. Network interface to TCP/IP network for synchronization to network server transmitted master 
signal. 

2.17 CLOCKS 

A. Digital Clock:  Microprocessor-controlled unit complying with Class A device requirements in 
47 CFR 15, with red LED digital time display of hours and minutes. 

1. Display Height:  2-inch (51-mm) and 4-inch (102-mm) Clock:  Hour and minute numerals 
readable at 100 feet (30 m). 

2. Display Format:  Selectable between 12-hour with "PM" LED display and 24-hour 
formats. 

3. Face Configuration:  Single and Double face. 
4. Mounting: Ceiling mounted. 
5. Nominal Dimensions: 12 inches. 
6. External Finish: Standard manufactures colors. 
7. Crystal: Clear polycarbonate. 
8. Connections for Power and Correction: 

a. Wired synchronous connection to master clock for both operating power and 
correction. Wireless correction signal is acceptable if available from Manufacturer. 

b. Time-Base Backup:  Internal capacitor shall back up internal time base to maintain 
timekeeping during outages of up to 12 hours' duration. 

c. Connection Provision for Secondary Indicating Clocks:  Plug connector.  

B. Equipment Cabinet:  Rack provided by Division 27 “Communications Cabling.” Provide adapter 
to mount Master Transmitter Unit in standard EIA-310-D compliant rack: 

2.18 EXTRA MATERIALS 

A. In addition to the those indicated on the drawings, provide the following extra materials: 
1. Digital Clocks: Single sided, quantity two (2). 
2. Digital Clocks: Double sided, quantity two (2). 

2.19 WIRE AND CABLE 

A. Conductors:  Insulated copper, with minimum sizes as recommended by the connected device 
manufacturer.  Voltage drop for signal, control, and clock correction circuits shall not exceed 10 
percent under peak load conditions. 
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B. 120 Volt AC and Class 1 Signal and Control Circuits:  Stranded single conductors of size 
recommended by system manufacturer.  Materials and installation requirements are specified 
in Division 26 Section "Low-Voltage Electrical Power Conductors and Cables." 

C. Classes 2 and 3 Signal and Control Circuits:  Single conductor or twisted-pair cable, unshielded, 
unless manufacturer recommends shielded cable. 

D. Plenum Cable:  Listed and labeled for use in air-handling spaces, plenums, and plenum 
ceilings. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Provide digital clocks with display height of 2-inches in corridors. 

B. Provide digital clocks with display height of 4-inches in the following rooms: 
1. J131 Commons/Cafeteria. 
2. L109 Main Competition Gymnasium 
3. M111 Auxiliary Gym 
4. M104 Wrestling Room 
5. M103 Weight Room 
6. N105 Natatorium 

3.2 WIRING METHODS 

A. Wiring Method:  Install cables in raceways and cable trays except within consoles, cabinets, 
desks, counters, and except in accessible ceiling spaces and in gypsum board partitions where 
unenclosed wiring method may be used. 

1. Install plenum cable in environmental air spaces, including plenum ceilings. 
2. Install all cabling within raceways in areas with exposed structure. 
3. Install cabling within raceway in walls and other structures. 
4. Comply with requirements for raceways and boxes specified in Division 26 Section 

"Raceway and Boxes for Electrical Systems." 

B. Conceal raceway where possible. 

C. Intercom wiring from speakers shall terminate on wall mounted 66 blocks with extension cables 
to rack mounted intercom unit. 

D. Wiring within Enclosures:  Bundle, lace, and train cables to terminal points with no excess and 
without exceeding manufacturer's limitations on bending radii.  Provide and use lacing bars and 
distribution spools. 

3.3 INSTALLATION OF RACEWAYS 

A. Comply with requirements in Division 26 Section "Raceway and Boxes for Electrical Systems" 
for installation of conduits and wireways. 
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3.4 INSTALLATION OF CABLES 

A. Comply with NECA 1. 

B. General Requirements: 

1. Terminate conductors; no cable shall contain unterminated elements.  Make terminations 
only at outlets and terminals. 

2. Splices, Taps, and Terminations:  Arrange on numbered terminal strips in junction, pull, 
and outlet boxes; terminal cabinets; and equipment enclosures.  Cables may not be 
spliced. 

3. Secure and support cables at intervals not exceeding 36 inches (914 mm) and not more 
than 6 inches (150 mm) from cabinets, boxes, fittings, outlets, racks, frames, and 
terminals. 

4. Bundle, lace, and train conductors to terminal points without exceeding manufacturer's 
limitations on bending radii.  Install lacing bars and distribution spools. 

5. Do not install bruised, kinked, scored, deformed, or abraded cable.  Do not splice cable 
between termination, tap, or junction points.  Remove and discard cable if damaged 
during installation and replace it with new cable. 

6. Cold-Weather Installation:  Bring cable to room temperature before dereeling.  Heat 
lamps shall not be used. 

C. Open-Cable Installation: 

1. Install cabling with horizontal and vertical cable guides in telecommunication spaces with 
terminating hardware and interconnection equipment, clearly labeled for the purpose.  

2. Install open cables parallel and perpendicular to structure, concealing cables in bundles 
within structure. 

3. Cable shall not be run through structural members or be in contact with pipes, ducts, or 
other potentially damaging items that can affect the performance of the cable of the 
surfaces where it is installed. 

D. Separation of Wires:  Separate speaker-microphone, line-level, speaker-level, and power wiring 
runs.  Install in separate raceways or, where exposed or in same enclosure, separate 
conductors at least 12 inches (300 mm) apart for speaker microphones and adjacent parallel 
power and communications wiring.  Separate other intercommunication equipment conductors 
as recommended by equipment manufacturer. 

3.5 INSTALLATION 

A. Match input and output impedances and signal levels at signal interfaces.  Provide matching 
networks where required. 

B. Identification of Conductors and Cables:  Color-code conductors and apply machine printed wire 
and cable marking tape to designate wires and cables so they identify media in coordination 
with system wiring diagrams. 

C. Weatherproof Equipment:  For units that are mounted outdoors, in damp locations, or where 
exposed to weather, install consistent with requirements of weatherproof rating. 

D. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 
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E. Install speaker circuits by groups for zone paging by classroom, grade level, by corridor and by 
separate functional work space. 

F. Install surface mounted boxes level, plumb and secure to wall or ceiling. 

G. Install wall mounted volume controls where indicated. 

H. Connect intercom system, including all-call amplifiers to UPS supplied power receptacles. 

I. Connect intercom system to master clock system for synchronization to national time standard. 

J. Connect intercom system to owner’s network and install bell schedule software on Owner’s 
computers. 

K. Connect intercom system to Owners VOIP telephone system. Install 1 pathway between 
intercom and telephone system. Program intercom zone numbering to match with Owners 
telephone extension numbering. Coordinate with Owner. 

L. All Station cables at the wall field must be dressed neatly using Velcro & labeled according to 
the school dedicated room numbers not architectural plan numbers. 

M. Label wall field punch blocks with the associated line card on the punch block. 

N. Cables from intercom system to wall field must be labeled with the associated line card being 
used. 

O. All field intercom jacks must be labeled according to system connection. 

P. Locate Master Transmitter in existing intercom equipment rack in main communications room. 

Q. Connect master clock output to intercom system for synchronization of program tones. 

R. Install clocks in locations indicated and connect to power supplies located in communication or 
electrical rooms. Circuit power supply to spare 20A circuit breaker in nearest “L” panelboard. 

S. Install wire guards on clocks in Gymnasiums, Weight, Fitness and Wrestling rooms. 

3.6 GROUNDING 

A. Ground cable shields and equipment to eliminate shock hazard and to minimize ground loops, 
common-mode returns, noise pickup, cross talk, and other impairments. 

B. Signal Ground Terminal:  Locate at each equipment cabinet.  Isolate from power system and 
equipment grounding. 

C. Connect intercom components to rack and bond rack to signal ground terminal with No. 6 AWG 
minimum green copper conductor.   

D. Remove all paint and foreign matter from contact surfaces before bonding ground lugs. 
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3.7 IDENTIFICATION PRODUCTS 

A. Comply with the following: 
1. Cable Labels:  Self-adhesive vinyl or vinyl-cloth wraparound tape markers, machine 

printed self-laminating tape with alphanumeric cable designations applied to each end of 
each cable and to terminal equipment, raceways, ductbanks, cabinets and enclosures. 

2. Wall Fields descriptions: Engraved black with white letter laminate plastic with identifying 
description of wall fields served. 

3.8 CLEANING 

A. Prior to final acceptance, clean system components and protect from damage and deterioration. 

3.9 SYSTEM PROGRAMMING 

A. Programming:  Fully brief Owner on available programming options.  Record Owner's decisions 
and set up initial system program.  Prepare a written record of decisions, implementation 
methodology, and final results. 

3.10 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 
1. Schedule tests with at least seven days' advance notice of test performance. 
2. After installing educational intercommunications and program systems and after electrical 

circuitry has been energized, test for compliance with requirements. 
3. Operational Test:  Test originating station-to-station and all-call messages at each 

intercommunication station.  Verify proper routing and volume levels and that system is 
free of noise and distortion.  Test each available message path from each station on 
system. 

4. Frequency Response Test:  Determine frequency response of two transmission 
paths, including all-call, by transmitting and recording audio tones.  Minimum acceptable 
performance is within 3 dB from 150 to 2500 Hz. 

5. Signal-to-Noise Ratio Test:  Measure signal-to-noise ratio of complete system at normal 
gain settings as follows: 
a. Disconnect speaker microphone and replace it in the circuit with a signal generator 

using a 1000-Hz signal.  Measure signal-to-noise ratio at speakers. 
b. Repeat test for three speaker microphones, and one master station microphone. 
c. Minimum acceptable ratio is 45 dB. 

6. Distortion Test:  Measure distortion at normal gain settings and rated power.  Feed 
signals at frequencies of 150, 200, 400, 1000, and 2500 Hz into each intercom and all-
call amplifier.  For each frequency, measure distortion in the paging and all-call amplifier 
outputs.  Maximum acceptable distortion at any frequency is 5 percent total harmonics. 

7. Signal Ground Test:  Measure and report ground resistance at system signal ground.  
Comply with testing requirements in Division 26 Section "Grounding and Bonding for 
Electrical Systems." 
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C. Inspection:  Verify that units and controls are properly labeled and interconnecting wires and 
terminals are identified.  Prepare a list of final tap settings of paging and independent room 
speaker-line matching transformers. 

D. Educational intercommunications and program systems will be considered defective if they do 
not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.11 STARTUP SERVICE 

A. Engage a factory-authorized service representative to perform startup service and initial system 
programming. 
1. Verify that electrical wiring installation complies with manufacturer's submittal and 

installation requirements. 
2. Complete installation and startup checks according to manufacturer's written instructions. 

3.12 ADJUSTING 

A. On-Site Assistance:  Engage a factory-authorized service representative to provide on-site 
assistance in adjusting sound levels, resetting transformer taps, and adjusting controls to meet 
occupancy conditions. 

B. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
three (3) requested visits to Project during other-than-normal occupancy hours for this purpose. 

C. Assist with telephone system integration to insure interconnection and proper intercom system 
isolation and insure intercom system integrity.  Provide up to two (2) 4-hour site visits for this 
purpose. 

3.13 DEMONSTRATION 

A. Training:  Conduct a minimum of two (2) days' training of Owner's personnel in operation, 
preventive maintenance, and user-programming of the system as specified in Division 1 
Section Project Closeout."  Include both classroom training and hands-on experience. Include 
2 sessions on bell schedule software programming. 

B. Schedule Owner training with at least 7 days' advance notice. 

C. Provide a complete machine printed intercom directory. 

END OF SECTION 275123 
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A8.10 SCALE:1 1/2" = 1'-0"

43

A8.10 SCALE:1 1/2" = 1'-0"

ALUM. STOREFRONT

SEALANT AT PERIMETER OF
WINDOW FRAME; BOTH SIDES
OF FRAME

SEE PLAN AND WALL SECTIONS
FOR WALL ASSEMBLY (TYP)

PREFINISHED METAL FLASHING
BY METAL PANEL MANUFACTUER

THRU-WALL FLASHING
ON METAL FLASHING

2X WOOD BLOCKING; BY
PRECAST
MANUFACTURER

ALUM. FRAME ON ALUM.
SUBSILL

BACKER ROD AND
SEALANT; BOTH SIDES

PREFINISHED METAL FLASHING
BY METAL PANEL MANUFACTUER

2X WOOD BLOCKING; BY
PRECAST
MANUFACTURER

SEE PLAN AND WALL SECTIONS
FOR WALL ASSEMBLY (TYP)

HEAD DETAIL

SILL DETAIL
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CONFIGURATION 1M
WITH PANELS C & D

CONFIGURATION 3M
WITH PANELS C & D

 PANEL B  PANEL A1 CONFIGURATION 2M
WITH PANELS C & D

CONFIGURATION 2
WITH PANELS C & D

CONFIGURATION 3
WITH PANELS C & D

 PANEL A  PANEL B CONFIGURATION 1
WITH PANELS C & D

CONFIGURATION 1
WITH PANELS C & D

CONFIGURATION 1
WITH PANELS C & D

P-2
(TYP.)

P-2
(TYP.)

P-2
(TYP.)
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(TYP.)

P-16
(TYP.)

P-16
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WC-1 WC-1 WC-1 WC-1 WC-1 WC-1 WC-1 WC-1 WC-1 WC-1 WC-1 WC-1

HORIZONTAL LED LIGHT FIXTURE, SEE
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SEAMS (TYP.)
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WARMING/SPEAKER BOXES (TYP.)
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P-2P-2 P-2 P-2P-2

P-2P-2P-2 P-2 P-2 P-2

P-2

AWP-7

WC-1

P-16
TYP.
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AWP-7 AWP-7 AWP-7AWP-7
AWP-7

WC-1 WC-1 WC-1

WC-1 WC-1 WC-1 WC-1 WC-1 WC-1

WC-1 WC-1WC-1

PAINT ALL LOW WALLS (P-2) ON ALL EXPOSED SIDES

PROJECTOR POCKET

P-16
TYP.
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TYP.
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PAINT ALL LOW WALLS (P-2) ON ALL EXPOSED SIDES
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A9.58

Interior Elevations - PAC

SCALE:  3/8" = 1'-0"A9.58

2 INTERIOR ELEVATION - STAGE - FRONT

SCALE:  3/8" = 1'-0"A9.58

1 INTERIOR ELEVATION - PAC
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COMMUNICATION SYSTEMS
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CABLE TRAY (WIDTH AS INDICAT

SPEAKER/HORN, FLUSH CEILING
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FLUSH FLOOR BOX WITH COMM OUTLET

SPECIAL SYSTEMS MOUNTING BOARD

TELEVISION OUTLET, FLUSH CEI

MICROPHONE OUTLET, IN FLOOR

INTERCOM CALLBACK STATION, 

MICROPHONE OUTLET, FLUSH W

DIRECTORS HEADSET
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TELEVISION TERMINAL CABINET

INTERCOM HAND SET
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RP

(TYPICAL ALL POWER SHEETS)

1. VERIFY OWNER'S PREFERENCE FOR PANEL DIRECTORIES. DIRECTORIES
SHALL REFLECT OWNER'S NUMBERING SCHEME AND NOT THE
ARCHITECTURAL NUMBERING SCHEME.  OBTAIN REQUIRED INPUT FROM
OWNER PRIOR TO FABRICATION OF TYPED PANEL DIRECTORIES.

2. PROVIDE MINIMUM OF 24-INCHES SEPARATION BETWEEN BOXES
LOCATED BACK-TO-BACK AT ALL FIRE-RATED WALLS.

3. PROVIDE POWER FROM DESIGNATED 20/1P BREAKER IN NEAREST PANEL
TO EACH SMOKE DAMPERS IN AREA. WIRE THROUGH FIRE ALARM
SYSTEM RELAYS.

4. SEE SCHEDULE SHEETS FOR CONNECTIONS TO ALL MECHANICAL
EQUIPMENT, INCLUDING DISCONNECTS & STARTERS PROVIDED BY
DIVISION 26. COORDINATE MOUNTING OF DISCONNECTS AND STARTERS
WITH SURROUNDING EQUIPMENT AND PROVIDE ADEQUATE
CLEARANCES AS REQUIRED BY NEC.

5. SEE MECHANICAL AND PLUMBING DRAWINGS TO CONFIRM LOCATIONS
OF ALL HVAC EQUIPMENT, WATER HEATERS, PUMPS, EXHAUST FANS,
DAMPERS, THERMOSTATS, CONTROL DEVICES, CONTROL PANELS, ETC.

6. FLOORBOXES SHALL BE TYPE FB-1 UNLESS NOTED OTHERWISE.

7. SEE SHEET A4.04 FOR CONDUIT ROOF PENETRATION DETAIL.

8. PROVIDE POWER FROM SPARE 20/1P BREAKER IN NEAREST PANEL TO
EACH PROGRAM CLOCK POWER SUPPLY. COORDINATE LOCATIONS WITH
SECTION 275123.

S: GENERAL POWER NOTES:

ER

ING WILL BE EXTERIOR
CH 'b' AND TEACHING

TURES IN THAT ROOM
WISE NOTED.

RE SHALL BE
HAT ROOM OR

F TO BOTTOM OF

R LIMITATIONS ON USE
PS. TANDEM WIRING
LL FIXTURE WHIPS
BOX.

L EXTERIOR LIGHTING
OR LIGHT FIXTURES
UPPLIES).

UNCTION BOX
R LIGHT FIXTURES.

OUNTED
:   PROGRAM SENSORS
CORD SETTINGS AND
NSORS ON FACTORY

MOUNTED, UNLESS
GRAM. POWER PACKS
SECTION 260923 FOR

GHTING CONTROL
TAIL SHEETS FOR

E CONTROLLED
INDICATED ON PLANS.

N

CHING OR RP ZONE
UITING
NTING

T LIGHT

SYM
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113MATCHLINE - A

MATCHLIN

R PLAN - FIRST FLOOR - AREA E

KEYNOTES

KEY # KEYNOTE TEXT

1 COORDINATE LOCATION OF RECEPTACLE WITH OWNER PROVIDED
PROJECTOR PRIOR TO INSTALLATION. LOCATION MAY VARY BY ROOM.
TYPICAL OF ALL CLASSROOMS.

2 RECEPTACLES SHALL BE TAMPER RESISTANT TYPE. TYPICAL IN THIS
ROOM.

3 POWER FOR COILING DOOR OR FIRE/SMOKE SHUTTER. COORDINATE
CONNECTION WITH REVIEWED SHOP DRAWING. CONNECT MOTOR AND
CONTROL PANEL.

4 USE #10S, #10G FOR THIS CIRCUIT TO COMPENSATE FOR VOLTAGE
DROP.

5 HAND DRYER PROVIDED BY SECTION 262726. SEE MOUNTING HEIGHT
SCHEDULE ON SHEET E0.1. MOUNT ONE HAND DRYER IN EACH TOILET
AT ADA HEIGHT. TYPICAL.

6 POWER FOR DOOR CONTROL PANEL. MOUNT ABOVE CEILING OR AT
9'-0" IN ROOMS WITH EXPOSED STRUCTURE.

7 AUTOMATIC DOOR OPERATOR FURNISHED BY DIVISION 8. CONNECT
OPERATOR TO CIRCUIT INDICATED. PROVIDE OUTLET BOXES AND
RACEWAYS FOR PUSH PADS EXCEPT ON GLASS WALLS.

8 NEMA L5-30 RECEPTACLE FOR UPS IN RACK. SEE SPECIAL SYSTEMS
AND LARGE-SCALE PLAN. SEE DETAIL 21/E6.1 FOR MOUNTING.
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SCALE:  1/4" = 1'-0"E4.7
42 N106C-TR1N LARGE-SCALE

SCALE:  1/4" = 1'-0"E4.7
51 A205-TR2A CABLE RUNWAY

SCALE:  1/4" = 1'-0"E4.7
52 A205-TR2A LARGE-SCALE

SCALE:  1/4" = 1'-0"E4.7
54 B223-TR2B CABLE RUNWAY

SCALE:  1/4" = 1'-0"E4.7
55 B223-TR2B LARGE-SCALE

SCALE:  1/2" = 1'-0"E4.7
13 TR1B RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
23 TR1E RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
33 TR1J RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
43 TR1N RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
26 TR1D RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
36 TR1H RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
46 TR1K RACK ELEVATION

SCALE:  1/2" = 1'-0"E4.7
56 TR2B RACK ELEVATIONS

SCALE:  1/2" = 1'-0"E4.7
53 TR2A RACK ELEVATION

KEYNOTES
KEY # KEYNOTE TEXT

1 SLEEVES THROUGH WALL. STACK AND ALIGN WITH CABLE RUNWAY.
TYPICAL.

2 PROVIDE RADIUS CORNER BRACKETS FOR ALL CABLE RUNWAY
CORNERS. TYPICAL.

3 PROVIDE CABLE DROP-OUTS AT EACH VERTICAL CABLE MANAGEMENT.
4 PROVIDE CABLE DROP-OUTS 3'-0" ON CENTER AT WALL FIELD.
5 PROVIDE VERTICAL RUNWAY FOR SUPPORT OF CABLES UP TO

SLEEVES. TYPICAL.
6 FRAMED CABLE ADMINISTRATION DRAWINGS WITH PLEXIGLASS

COVER MOUNTED ON WALL.
7 PLYWOOD FROM 0'-4" TO 8'-4" ON ALL 4 WALLS.
8 DOOR CONTROL PANEL PROVIDED BY SECURITY CONTRACTOR.
9 WALL FIELD LOCATION FOR INTERCOM TERMINATIONS.
10 COAXIAL CABLE TERMINATIONS AND BROADBAND DISTRIBUTION ON

WALL.
11 FIRE ALARM POWER SUPPLY PANEL LOCATION IF NEEDED.
12 ALL WALL-MOUNTED ELECTRICAL DEVICES FLUSH MOUNTED THIS

ROOM.
13 CONDUITS FROM C110 HEADEND ROOM. SEE NOTE 7 UNDER GENERAL

SPECIAL SYSTEMS NOTES.

ADD #1 Addendum No. 1 10/7/2014



3Ø FEEDER SCHEDULE - COPPER

FEEDER SIZING NOTES:
1. FEEDERS SHALL BE 4 WIRE (4W), ABCNG, UNLESS DENOTED WITH:

'3W' WHICH SHALL BE 3 WIRE (3W), ABCG
'K' WHICH SHALL BE 4 WIRE, ABCNG, WITH OVERSIZE NEUTRAL

2. ALL FEEDERS SHALL HAVE EQUIPMENT GROUND
3. NOT ALL SIZES USED.

MARK

(AMPACITY)

FEEDER 4W

# SETS Ø & N GND C # SETS Ø GND C # SETS Ø #N / SET N GND C

3/4"12811213/4"121213/4"1212120

FEEDER 3W FEEDER K

3/4"10611013/4"101013/4"1010130

1"1031813/4"10813/4"108140

1-1/4"1021611"10611"106150

1-1/4"1011411"10411-1/4"104160

1-1/2"82/01311-1/4"8311-1/4"83180

3Ø FEEDER SCHEDULE - ALUMINUM

FEEDER SIZING NOTES:
1. FEEDERS SHALL BE 4 WIRE (4W), ABCNG, UNLESS DENOTED WITH:

'3W' WHICH SHALL BE 3 WIRE (3W), ABCG
'K' WHICH SHALL BE 4 WIRE, ABCNG, WITH OVERSIZE NEUTRAL

2. ALL FEEDERS SHALL HAVE EQUIPMENT GROUND
3. NOT ALL SIZES USED.
4. CONDUITS INDICATED USE WORST CASE FOR EMT, IMC, RMC, RNC-40, FMC, LFMC.
5. ALUMINUM CONDUCTORS BASED ON AA-8000 SERIES ALLOY, COMPACT STRANDED CONDUCTORS, NEC TABLES 310.16 AND 5A.

MARK

(AMPACITY)

FEEDER 4W

# SETS Ø & N GND C # SETS Ø GND C # SETS Ø #N / SET N GND C

FEEDER 3W FEEDER K

2"625011/011-1/2"61/012"61/01100

2"330012/011-1/2"41/012"41/01110

2-1/2"235013/012"42/012"42/01125

2-1/2"250014/012"43/012"43/01150

3"34/0225012"44/012-1/2"44/01175

3"3250230012-1/2"425012-1/2"42501200

3-1/2"1/0300240012-1/2"230013"23001225

3-1/2"1/0350250012-1/2"235013"23501250

4"1/0500260013"250013-1/2"25001300

3"1/0250230022-1/2"125022-1/2"12502400

3-1/2"3/0350250022-1/2"1/035023"1/03502500

4"3/0500260023"2/050023-1/2"2/05002600

3-1/2"4/0400250033"3/040033"3/04003800

3-1/2"250400250043-1/2"4/060033-1/2"4/060031000

4"300500260043"25050043-1/2"25050041200

TRANSFORMER SECONDARY FEEDER SCHEDULE - ALUMINUM
MARK

(kVA) AMPACITY # SETS Ø & N GND

GENERAL PURPOSE TRANFORMER

C # SETS Ø #N / SET N

K RATED TRANSFORMER

GND / SET C

15-SEC 50 1 4 6 1-1/4" 1 4 1 1 6 1-1/4"

30-SEC 100 1 1/0 6 2" 1 1/0 1 250 6 2"

45-SEC 150 1 3/0 4 2" 1 4/0 1 500 2 2-1/2"

75-SEC 225 1 300 1/0 3" 1 400 2 300 1/0 3-1/2"

112-SEC 400 2 250 2 2-1/2" 2 300 2 250 3"

150-SEC 500 2 350 1/0 3" 2 500 2 350 3-1/2"

200-SEC 600 2 500 3/0 3-1/2" 2 600 2 500 2-1/2"

225-SEC 700 3 350 1/0 3" 3 400 2 300 3-1/2"

300-SEC 1000 3 600 3/0 3-1/2" 4 500 2 400 3-1/2"

3/0

1/0

1/0

1/0

1/0

TRANSFORMER SECONDARY FEEDER SIZING NOTES:
1. FEEDERS SHALL BE 3 PHASE + NEUTRAL + EQUIPMENT BONDING JUMPER.

FOR "-K" USED ON K-RATED TRANSFORMERS SHALL BE 4 WIRE, ABCNG, WITH OVERSIZED NEUTRAL, AND G IS EQUIPMENT BONDING JUMPER.
2. ALL FEEDER SECONDARY AMPACITIES ARE BASED ON 208V, 3 PHASE, WYE-GROUNDED SECONDARIES.
3. EQUIPMENT BONDING JUMPER FOR PARALLEL SETS BASED ON EACH SET IN SEPARATE RACEWAY PER NEC 250.102(C).
4. NOT ALL SIZED USED.
5. CONDUITS INDICATED USE WORST CASE FOR EMT, IMC, RMC, FMC, LFMC, RNC-40.
6. ALUMINUM CONDUCTORS BASED ON AA-8000 SERIES ALLOY, COMPACT STRANDED CONDUCTORS, NEC TABLES 310.16 AND 5A.

ENGINEER'S NOTES:

1.  ESTIMATED MAXIMUM DEMAND: 3950 KVA, 4750A
2.  SERVICE FEEDER IS BASED ON A 5000A DISCONNECT
3.  SHORT CIRCUIT CURRENT RATING IS BASED ON A 2000 KVA

SERVICE TRANSFORMER WITH 5.67%Z

ASSUMED UTILITY
TRANSFORMER
2000 kVA

SWITCHBOARD "MSB"
480Y/277
5000 A, 3PH, 4W
SCCR=58KA
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SWITCHBOARD "SB1"
480Y/277
1600 A, 3PH, 4W
SCCR=56KA

1200 AF
1000 AT
LSIG

GENERAL NOTES:

1.  FIRST SECTION OF MSB IS A PULL SECTION.
2.  FIRST SECTION OF SB1 IS A PULL SECTION.
3.  FEEDERS ARE 4W UNLESS NOTED AS 3W.
4.  TO PROTECT FEEDERS AND ALLOW FOR FUTURE BUILDING
ADDITIONS, ALL FEEDERS SHALL BE ROUTED WITHIN THE
BUILDING ENVELOPE.
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DISTRIBUTION PANEL "DPK1"
480/277V 1200A, 3PH, 4W
SCCR=53KA

DISTRIBUTION PANEL , CIRCUIT
BREAKERS AND ALL ELECTRICAL
COMPONENTS AND CONNECTIONS
DOWNSTREAM OF DISTRIBUTION PANEL
ARE PROVIDED BY DIVISION 23.
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E5.1

ELECTRICAL ONE-LINE
DIAGRAM

KEYNOTES

KEY # KEYNOTE TEXT

1 CONDUCTORS SIZED FOR VOLTAGE DROP.
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2000 AF
2000 AT
LSIG

SWITCHBOARD "SB2"
480Y/277
2000 A, 3PH, 4W
SCCR=42KA
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FEEDER FROM MSB
SEE SHEET E5.1 FOR
CONTINUATION
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E5.2

ELECTRICAL ONE-LINE
DIAGRAM

KEYNOTES

KEY # KEYNOTE TEXT

1 CONDUCTORS SIZED FOR VOLTAGE DROP.
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EMD CURRENT: 81 A

CONNECTED CURRENT: 120 A

5.00% 450 VA ESTIMATED DEMAND: 29090 VA

100.00% 13140 VA CONNECTED LOAD: 43140 VA

73.81% 15500 VA

DEMAND FACTOR ESTIMATED DEMAND PANEL TOTALS

128 A 102 A
A 14900 VA 12200 VA

1000 VA 1000 VA 1 20 A SPARE 42
1000 VA 1000 VA 1 20 A SPARE 40

0 VA 1 20 A SPARE 38
1000 VA 1000 VA 1 20 A SPARE 36

1000 VA 1500 VA 1 30 A UPS-COMM E112 #2 34
0 VA 1 30 A UPS-COMM E112 #1 32

1440 VA 360 VA 1 20 A RECEPT-E112 COMM WALL 30
1440 VA 900 VA 1 20 A RECEPT-F215 CAREER CENTER 28

0 VA 1 20 A RECEPT-F211 TEAMMATES 26
1260 VA 200 VA 1 20 A DCP-F213 RECORDS 24

560 VA 1260 VA 1 20 A RECEPT-F209 REGISTRAR 22
0 VA 1 20 A RECEPT-COPIER F209 20

500 VA 360 VA 1 20 A EWC-F205C CORRIDOR** 18
720 VA 1080 VA 1 20 A RECEPT-F111 SUPPLY, F109 EXAM 16

0 VA 1 20 A RECEPT-F114 TEEN NET, F110 COTS 14
1080 VA 780 VA -- -- -- 12

600 VA 780 VA 2 15 A HAND DRYER-F113T 10
0 VA -- -- -- 8

1440 VA 780 VA 2 15 A HAND DRYER-F112T 6
560 VA 2500 VA -- -- -- 4

0 VA 2 40 A DRYER-F118 SPECIAL NEEDS 2
B C POLES

BKR
TRIP CIRCUIT DESCRIPTION CKT

WIRES: 4 SCCR:
PHASES: 3 FED FROM: SEE ONE-LINE

VOLTS: 120/208 Wye MOUNTING: SURFACE

Spare

Appliance

Receptacle

LOAD CLASSIFICATI

41 SPACE ONLY
39 SPACE ONLY
37 SPACE ONLY
35 SPARE
33 SPARE
31 SPARE
29 SPARE
27 SPARE
25 SPARE
23 SPARE
21 RECEPT-E21
19 RECEPT-E21
17 RECEPT-E21
15 RECEPT-E20
13 RECEPT-E20
11 RECEPT-E20
9 RECEPT-E20
7 RECEPT-COP
5 RECEPT-E20
3 RECEPT-E20
1 RECEPT-E21

CKT CIR

TYPE 1 ENCLOSURE

NOTES:
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