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CHAPTER 1 - INTRODUCTION

1. About This Documentation

A.

n

C.

This standards manual contains the policies and procedures for architects, contractors, and telecommunications
design professionals who are involved in Seattle Pacific University projects that include communications installation.
The documentation should be used as a guide for projects providing communications cabling, to include Outside
Plant Cable, Voice communications, Wireless Data Network, Network Systems, Inter/Intra Building Life Safety
Circuits, and Facility Circuits. Work may include new or renovated buildings and may consist of upgrading or adding
cabling infrastructures, cable and network electronics equipment.

This documentation assumes that the architect is familiar with communication distribution systems, associated
cables and hardware, the cabling pathways and support structures, and the installation of cabling, wireless radio,
and network systems in buildings and campus environments. It is not intended to be a training manual in
telecommunication distribution systems or to replace existing industry standards.

Terminology used throughout this document to identify building termination locations is unique only to Seattle Pacific
University campus. Terms such as Building Distribution Frame (BDF) and Intermediate Distribution Frame (IDF) are
used in lieu of Industry Standard terms, such as Horizontal Cross-Connect (HC) and Intermediate Cross-Connect
(IC). The requirements for these locations still adhered to the American National Standards Institute (ANSI),
Telecommunications Industry Association (TIA) and Electronic Industries Alliance (EIA) standards.

The Computer and Information Systems department (hereafter “CIS”) must approve all communication designs no
matter the size of the project.

CIS shall be included in all capital projects for budget and scheduling coordination.

Request for waivers or clarification of specific design issues must be forwarded to the directors of CIS and Facilities
Management.

Network and Communication Services “Responsibilities for Projects”

CIS is responsible for Seattle Pacific University’s inside and outside communications system facilities, network
connectivity, and the associated backbone equipment.

These responsibilities include the review of all project plans that include communications and to include the following
review items:

1. CIS shall be provided a full set of drawings, which should include title Sheet, Architectural drawings,
demolition drawings, single line diagrams, details, site plans, HVAC, Plumbing, Fire Protection and Electrical
drawings.

2. CIS and Facilities Management shall be provided copies of the Project Planning Guide (PPG), Capital
Improvement Budget (CIB), Detailed Project Program (DPP), Design Guide or other such documents
describing the University approved program. These documents shall be provided to CIS upon approval of the
governing agency, responsible for managing that project.

3. CIS shall be provided schematic design (SD) documents and Specification Documents for each stage of the
schematic design process, and provided a minimum of ten workdays from date documents are received by
CIS for review and return of comments.

4. CIS shall be provided Design Development (DD) documents and Specification Documents for each stage of
the Design Development process, and be allowed a minimum of ten workdays from date documents are
received by CIS for review and return of comments.

5. CIS shall be provided Construction Documents (CD) and Design Specification Documents for review at each
stage of the Construction Document process, and be allowed a minimum of ten workdays from date
documents are received by CIS for review and return of comments.

When a new building or a building renovation is planned, architectural drawings should be released for review by CIS
in the following order:

1. Schematic — These are the initial planning documents and design drawings which assist departments in the
early stage of the project. The Schematic Design documents shall consist of System Narrative, including
locations for Building Distribution Frame (BDF), Intermediate Distribution Frame(s) (IDF), Shallow Closet
information, Critical Pathways and Campus Connection Points.

2. Design Development—As the architectural design process progresses, overlays are developed to show the
enhanced structures and systems planned for the building. Design Development documents shall consist of
outline specifications, in the CSI model. Drawings should include title Sheet, line diagrams, site plans, “D”
sized floor plans to show placement of BDF, IDF, Shallow Closets, Critical Pathways and communication
outlet locations.

3. Construction Documents—These documents depict the final design before bid submittal is undertaken. The
Construction Documents shall consist of completed Drawing to include:
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a) BDF & IDF and Shallow Closet locations with specific details including floor plan.

b) C/U Facilities assigned room numbers.

c) Communication outlet locations and designations.

d) Critical pathway entry including fire stopping.

e) Cable tray placement.

f) Rack locations, & rack layout.

g) Labeling for communications racks, & patch panels.

h) Electrical feed, deployment & lighting.

i) Amperage requirements for electrical panel & outlets.

j) HVAC.

k) Fire protection.
4. As-built Drawings — These drawings and documents represent the project as it is finally constructed and are

deliverable prior to final inspection of the project.

Note: CIS comments and requests must be incorporated into the reviewed documents in full for the next review
of documents, or a written explanation must be provided to CIS regarding the status of comments and requests.

D. Architects, contractors, and telecommunications design professionals must indicate on the design drawings and in
the design specifications, the location and specification of the physical infrastructure required for a complete
communications cabling pathway and distribution system. Also, the date and revision number of the Seattle Pacific
University Network/Telecommunications Design and Construction Standards document used at the time of this
design. This physical infrastructure shall include:

. Outlet (jack groups). Reference Chapter 2 for a complete description of an outlet.

. Cabling and wiring for a complete telecommunications system.

. The infrastructure necessary to support the horizontal, riser and campus cable plants.

. The BDF and IDF locations.

. The infrastructure necessary to interconnect buildings, to include conduit, maintenance holes, hand holes,
pull boxes, building entrances, and connection to the nearest serving facility.

. Grounding and bonding requirement and points.

. Electrical service requirements and service points for BDFs and IDFs, as well as, any necessary ancillary
electrical work as part of the project.

GOrWOWNPE
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E. All materials specifically for voice and data services will be supplied through CIS Department. CIS must approve any
substitutions or items that cannot be obtained.

3. The Telecommunications Distribution System Design Process

A. The Seattle Pacific University telecommunications distribution design system is divided into six segments:

1) The Horizontal Segment, Chapter 2, consists of the outlets, cabling to the BDF or IDF, and the associated
pathways.

2) The Telecommunication Rooms , Chapter 3, describes the BDF and IDF, as well as the hardware for
terminating the horizontal cable along with riser and campus cables. The BDF and IDF are rooms that house
common equipment, such as switches and hubs.

3) The Riser Segment, Chapter 4, refers to the riser cable, and the sleeves, slots, and conduits that enable the
cable to pass from floor to floor, BDF to IDF.

4) The Campus OSP Segment, Chapter 5, refers to the cabling and infrastructure that interconnect buildings or
systems on a campus.

5) The Emergency, Inter/Intra Building Life Safety and Facility Circuits, Chapter 6, refers to the requirements for
installation of special circuits.

6) The Wireless Network Systems, Chapter 7, refers to the requirements for installation of wireless devices.

B. The network electronic equipment, to include design, engineering and configuration of the facility’s network system is
accomplished by CIS Network/Telecommunications team.

4. Requlations and Code Compliance

A. All work specified within this document shall comply with the applicable requirements of:

1) ANSI/TIA/EIA-568-B. (Except as noted)

2) ANSI/TIA/EIA-569-A.

3) ANSI/TIA/EIA-606-A.

4) TIA/EIA-J-STD-037.

5) TIA/EIA-758.

6) Underwriters Laboratory.

7) Federal Communications Commission.

8) Federal Occupational Safety and Health Administration.

9) OSHA (Standards-29 CRF) Telecommunications —1910.268
10) BICSI Telecommunications Distribution Manual.

11) BICSI Customer-Owned Outside Plant Design Manual.

12) NFPA-National Fire Protection Association

13) Washington State Department of Labor and Industries Rules and Regulations.
14) Washington State Department of Health.
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15) National Life Safety Code, NFPA 101.

16) ISO/IEC 11801-International Organization for Standardization.
17) IEEE - Institute of Electrical and Electronics Engineers, Inc.
18) NESC - National Electrical Safety Code.

19) NEC - National Electrical Code.

National Electrical Safety Code Board of Fire Underwriters inspection is required for all new electrical construction
work. Specific Seattle Pacific University Fire and Safety requirements must be met. In the event of conflict between
or among such codes/requirements, the more stringent will apply.

US Dept of Agriculture Rural Utilities Service — Formerly REA

CHAPTER 2: THE HORIZONTAL SEGMENT

1. The Design Process

A.

The horizontal segment consists of two elements:

1) The horizontal cable and connecting hardware that provide the means for transporting the
telecommunications signals between the outlet in the work area and the Intermediate Distribution Frame
(IDF) or the Building Distribution Frame (BDF).

2) The horizontal cabling pathways and spaces that distribute and support the horizontal cable and connecting
hardware between the outlet and the IDF or BDF.

This section describes the policies and procedures for the following design activities:

1) Determining the type and number of outlets in the work area.

2) Identifying the types and lengths of cable used in the horizontal segment.
3) Determining termination hardware requirements.

4) Designing the structures needed to support the horizontal cabling.

5) Assigning the outlet numbers to the appropriate locations.

6) Cable testing procedures.

Additional variables to adhere to:

1) All communication cabling is to be completed prior to placement of suspended ceiling tiles.
2) All cables must be installed in a neat and workman like fashion.
3) All cables in walls or soffits shall be installed in electrical metallic tubing (EMT).
4) All cables must be in an enclosed pathway.
5) All cables above ceilings should be installed in cable tray or conduit.
6) Cables shall not be installed directly on ceiling tiles.
7) Cables that have been kinked, chaffed, or burned shall be replaced.
8) All cabling will be installed according to manufactures recommendations, EIA/TIA Standards, and Seattle
Pacific University Design and Construction Standards.
9) Maintain the following distances from EMI sources:
a) Fluorescent Lights — 12 inches
b) Power cables — 6 inches
c) Transformers — 36 inches

Cables in common conduit or cable tray shall not be installed with other types of cables such as alarm circuits,
speaker wires, or audio video cables not maintained by CIS.

All openings for cable tray, pull boxes, or any other fixture that gains access to cables must be properly closed after
entry.

All pull strings in cable tray or conduits must be replaced when cables are installed.
An outlet location will not serve as a feed for another outlet location, otherwise known as “Piggy-Backing”.

An outlet location will not serve as a feed for another outlet location that is directly behind (opposite wall locations),
otherwise known as “Back-to-Back”.

All pull boxes and/or junction boxes shall have an adequate access space provided to ensure the contractor/installer
a safe means of entry. Cable trays shall maintain a 12” clearance from other utilities to assure assess.

All conduits shall enter a TR in a configuration that is in a grouped fashion and can be routed within industry
standard for pull points, bend radius considerations and NEC fill ratio guidelines to their termination locations.

The use of ty-wraps or other cable ties shall not be used in pathways.
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The accessible portion of abandoned communication cabling that is not terminated, labeled or intended for future use
shall be removed as part of any renovation or upgrade.

. ADA Requirements

Installed wall, counter-top, emergency and weatherproof telephones, speakerphones and outlets shall meet the
requirements of the Americans with Disabilities Act (ADA) as referenced in ANSI/TIA/EIA 568-B.1.

Note: Wall telephones shall not be installed above or over Laboratory countertops. A standard desktop
telephone shall be installed in these unique locations, if required.

ADA height requirements for side reach of devices.
1) The maximum high side reach allowed is 54 inches (1370 mm).
2) If side reach occurs over an obstruction 24 inches (610 mm) wide and 34 inches (865 mm) high, the
maximum height allowed is 46 inches (1170 mm).

ADA height requirements for forward reach of devices.
1) The maximum high forward allowed is 48 inches (1220 mm).
2) If forward reach occurs over an obstruction 20 inches to 25 inches (510 mm to 635 mm), the maximum height
must be 44 inches (1120 mm).

. Cable Types and Lengths

CIS recognizes two types of cables for use in the horizontal segment: UTP (unshielded twisted pair) cable, and fiber
optic cable.

1) UTP cable will be 4-pair, 24 AWG, solid conductor cabling that meets ANSI/TIA/EIA-568-B.2-1 cabling
specifications for Category 6 cable, to include any/all Amendments and Bulletins, and must meet specified
specifications and performance requirements. Performance testing shall be conducted at the component
level by a UL certified testing laboratory, and include Active Live Channel Testing to insure manufacture and
performance quality.

2) Fiber optic cable will be a minimum of 4-strands, Multimode, 62.5/125um graded inde, tight-buffered, indoor
cable, or 4-strand, Single mode, 8.3/125um, tight-buffered, indoor cable. Corning Cable Systems MIC type
cable is the preferred and recommended manufacture. If substitutions are requested by the
consultant/contractor, then demonstrated equivalency must be provided. Reference Corning Cable Systems
web site for additional information. (http://www.corning.com/cablesystems)

All conductive cabling and associated components must comply with Article 800 of the NEC (2002). Furthermore, all
fiber optic cabling must comply with Article 770 of the NEC (2002), OFN-FT4 (Non-plenum) and OFN-FT6 (Plenum).

Horizontal UTP and fiber optic cables will not be spliced, nor will these cables contain manufactured splices.

Horizontal cables will not be connected directly to communications equipment. Suitable connecting hardware (i.e.
patch panels and punch-down blocks) and factory-manufactured patch cords must be used to make the connection.
Cross-connect jumper wire shall be used for voice and fire circuits only.

The maximum total length of horizontal cable from the telecommunication room to the outlets (link) is 295 feet (90
meters). Including patch cords (channel), these circuits shall not exceed 328 feet (100 meters).

Cable slack must be provided at both ends of cable runs to accommodate future cabling system changes.

1) The minimum amount of slack shall be 1 foot for UTP cables and fiber optic cables at the outlet. In the IDF or
BDF, UTP horizontal cables shall meet manufactures procedures for slack, patch panels, and 110 type
blocks.

2) Service Loops placed during installation of 4-pair horizontal cable were tested and determined to cause
Return Loss and NEXT problems on the order of 2-3dB. When creating service loops, they should be coiled
in a Figure-Eight configuration to eliminate this effect. The fiber optic cable must have a 20-foot service loop
at the BDF and IDF locations.

3) The slack must be included in all length calculations to ensure that the horizontal cable does not exceed 295
feet.

Note: These limits apply to all types of horizontal cables. In establishing these limits, a 33-foot (10

meter) allowance was made for the combined length of the manufactured patch cords used to connect

equipment at the outlet and IDF or BDF locations.

4. Termination Hardware Requirements at the Outlet

A

Each UTP cable will be terminated at the outlet with a coded Category 6 RJ45 (CJ688TPEI) jack. Performance
testing shall be conducted at the component level by a UL certified testing laboratory, and include Active Live
Channel Testing to insure manufacture and performance quality. Panduit is the preferred and recommended
manufacture. If substitutions are requested by the consultant/contractor, then demonstrated equivalency must be
provided. Reference Panduit’s web site for additional information. (http://www.panduit.com/)
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Each fiber optic cable will be terminated at the outlet using a LC style connector mounted in an LC type outlet insert
module. All strands shall be terminated at the outlet and IDF or BDF locations for testing and verification purposes.
The MT-RJ fiber optic connector shall be from the same manufacture as the fiber optic cable to insure manufacture
compatibility, performance and warranty. Corning Cable System is the recommended manufacture. If substitutions
are requested by the consultant/contractor, then demonstrated equivalency must be provided.
(http://www.corning.com/cablesystems)

Outlets for the designated modules must be from the same manufacture as the RJ45 connector type. The preferred
and recommended for the outlet is the mini-com executive series double gang electric ivory bezel (CBEEI-2G) that is
manufactured by Panduit. If substitutions are requested by the consultant/contractor, then demonstrated equivalency
must be provided. (http://www.panduit.com/)

All outlets in a wall jack are to be populated with the appropriate connector and terminated back to the upstream IDF
panel.

. Termination Hardware Requirement at the TR

Termination hardware required to terminate the horizontal copper UTP and fiber optic cables at the BDF and IDF are
covered in Chapter 3, The Telecommunication Rooms.

. Assigning the Outlet Numbers

>

The outlet designations are used by CIS in the application of operational databases, for assignment of services to
departments, and for other service related purposes. They are crucial to the implementation of service to the project.

The Contractors/Installers shall obtain outlet number configuration for room layouts from CIS and Facilities
Management. Typically the outlet designations are assigned in a clock-wise orientation from the left of the primary
entrance of the room.

The Contractor/Installer is responsible for the issuing of accurate outlet designations and as-built drawings.

After outlet numbers have been assigned to the floor plans, the Contractor/Installer will complete the outlet
designations. A hardcopy (as-built) of outlet designations per level (floor) shall be provided to CIS for close out.

. Structures to Support the Horizontal Cabling

Special attention must be provided when selecting and designing the type and layout of structures to support the
horizontal cabling. The design must accommodate cabling changes with minimal disruptions to building occupants.

Note: Seattle Pacific University requires that the space above the ceiling grid be used, whenever
possible, to route the support structure that will contain the horizontal cabling.

Listed below are the steps needed to complete this phase of the design process:

1) Obtain an accurate set of floor plans.

2) Annotate, on the floor plan, the locations and types of outlets.

3) Verify that the distance from each outlet to the patch panel does not exceed 295 feet. This distance must
include the planned cable path as well as any vertical transitions. NOTE: The physical pathway should not
exceed 275 feet.

Note: If there are horizontal cable lengths that exceed 295 feet, the TR must be relocated to a more

centralized location or another TR must be added.

4) The proposed route of the conduit and the cable tray must be drawn on the floor plan and CIS must approve
the design.

Note: The preferred method of routing the horizontal cabling is to run conduit from the outlet to a cable
tray placed along natural building corridors. The cable tray then channels the cabling to the TR.

5) Cable trays are the most preferred structure to support the horizontal cabling in buildings due to their design
and flexibility of accommodating future growth and installations for horizontal applications.

a) All cable trays must be installed per manufacturer’s specifications.

b) The cable tray should have a smooth solid flanged cover that is composed of equal sections with a
maximum length of 5 feet.

c) The cable tray cover should not be screwed or hinged down.

d) The cable tray should be constructed as a continuous support structure with all bonding elements in
place.

e) Conduits that attach to the cable tray should enter from the side, located 2 inches from the bottom of the
tray, and should be fitted with plastic bushings.

f) Cable tray trays must be installed to allow technicians/installers adequate access space above and to
the side of the structure.
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1. The minimum recommended height above the cable tray is 12 inches.
2. The minimum recommended side clearance is 18 inches.

g) The cable tray should not extend more than 12 inches inside of the TR.

h) The cable tray dimensions will vary according to number and type of outlets it supports. A 30% fill ratio
shall be used when determining cable tray sizing.

i) All cable trays should be cleaned and free from derbis.

6) A 1-inch or larger EMT conduit must be used from each outlet to the cable tray.
a) All conduits will be shall be appropriately fire stopped in accordance wit TIA/EIA 569-A, Annex A, and
any/all local fire codes.
b) Conduit will be installed with a pull string with a minimum test rating of 200 pounds.
¢) The ends of conduits will be reamed and bushed to eliminate sharp edges that can damage cables
during installation or service.

7) Raceways may be used for horizontal outlet locations.
a) All raceways shall be sized with the equivalent cross sectional capaClSy as the specified conduit.
b) 4000 raceway shall be served with a minimum 1.25” EMT. Additional conduits will be considered when
the raceway routes around the perimeter of the room.

8) Conduit must extend through the fire rated barrier when a fire rated barrier exists between the outlet and
cable tray.

Note: All horizontal pathways that penetrate fire rated barriers must be fire stopped in accordance
with TIA/EIA 569-A, Annex A and local fire codes.

9) Identify hard ceiling or ceilings with restricted access that must be traversed during cable installation.
a) Multiple metallic conduits will be used in these areas.
b) Conduits will be of a size that will ensure that a 40% fill ratio is not exceeded.
c) The ends of the conduit will be bonded and grounded. Conduit will be grounded to Main Terminal
Grounding Busbar (MTGB).

10) Minimum cable bend radii and conduit capaClSy must be considered when using a modular furniture
system.

11) The minimum bend radius for 4-pair UTP cable, no load, is 6 times the outside diameter.

12) The minimum bend radius for a conduit that is 2 inches or less in diameter should be 6 times the internal
conduit diameter. If the conduit is larger than 2 inches the bend radius should be 10 times the internal
diameter of the conduit.

13) LB-type fittings shall not be used.
14) NMT or seal-tight conduit shall not be used.

15) Flexible metallic conduit may be used in existing walls and shall be approved by CIS, in writing, prior to
placement. A 1-inch EMT conduit or 2400 Wiremold raceway is the minimal size that is used for all
administrative, laboratory and classroom outlet boxes to the cable tray. A larger EMT conduit must be used if
the bulk of the cables to be supported exceed the recommended 40% fill ratio.

16) Basic outlets may be installed with 1” EMT to the cable tray to a single gang outlet box near the user device.
A raceway with the same cross sectional capacity may be used. Routing conduits directly to the TR is the
preferred method for distribution of emergency reporting devices.

This configuration is most common for:
- Wall phones.
- Wireless access points.
- Fire alarm panels.
- Courtesy phones.
- Utility circuits (chill water, card readers, time clocks and customer owned equipment)

17) The following chart is used to determine the recommended 40 % fill conduit capacity.
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hY| A f Anhlaa
Number of cables

Inside | Trade Cabie Outside Diameter
Diameter | Size mm (in)
mm
33 | 46 [ 56 | 61 | 74 79 | 94 135 158 | 178 |
(0.13) | (0.18) (0.22)| (0.24) (0.29) (0.31)  (0.37) (0.53) (0.62) | (0.70
27 | 1+ |8 |8 |7 6|3 38 [2 1 01ca]
| 35 [114] 16 [ 1412710 6 4311 1 1|
s (12|20 1181615 71 6 | 4 1 2 i 1 1
53 | 2 [30 [ 26 /222014 1277 4! 312
63 |212| 45 | 40 | 36 | 30 | 17 14 12 6 . 3 | 3
78 3 |70 |60 5[4 2002 17 7 6 | 6
I 2 121 7 [ 6
103 | 4 0, 4, 12| 7 |

1 outlet = 1 inch EMT

2 outlets = 1.5” EMT
3 outlets = 2” EMT

18) The maximum pulling tension on each 4-pair UTP cable is 25 Ibs.

19) A metal pull box shall be installed if any of these conditions exist:

-The length of the pathway is over 100 feet.

-Quantity of more than two 90-degree bends.
-There is a reverse bend in the run.

20) Pull boxes or junction boxes should be located in an area that is readily accessible and is immediately
above a suitably marked panel.

21) Velcro cable ties shall be used to secure cable bundles and patch cords, where required. Plastic Ty-wraps
will only be used with the Infrastructure Engineer’s approval and must meet installation requirements per

TIA/E

IA specifications.

22) Installation should not allow cables to load up at the corners of the cable tray.

23) The following chart is used to determine recommended pull box or junction box size.

Maximum Trade
Size of Conduit

Size of Box

For Each
Additional Conduit

Increase Width

wWidth Length Depth
21 mm (3/4) Zj’?n;""‘ ?1020"":‘)"“ (7:_';'_’",'":’)"“ 50 mm (2 in)
27 mm (1) (14°|°,.,')-nm (4-?6().::1)7'“ (735i:_.";"“ 50 mm (2 in)
35 mm (1-1/4) 265?n')'“"“ (5203."”';'" ;’:f’i:';m 75 mm (3 in)
41 mm (1-1/2) (28()?”;“"‘ (62775;:;"" Zf?n;“m 100 mm (4 in)
53 mm (2) (23?,-.;""' ?3°s°|nm)m zf?n;“m 125 mm (5 in)
63 mm (2-1/2) (215§i':;'“ 24025‘;1;“"‘ (152i5n;nm 150 mm (6 in)
78 mm (3) ?102‘"':;’“ zfec’?n;""‘ zsz?n')"""" 150 mm (6 in)
91 mm (3-1/2) ?_?20.:;'“ ;‘5345?“;"‘”‘ ;‘65?n;“"“ 150 mm (6 in)
103 mm (@) (31755.:;'“ (16502?";“"" (28C’?n;“m 200 mm (8 in)
w
‘ "/\
==
' c D
\.
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8. Cable Testing Procedures

A.

B.

Testing shall conform to ANSI/TIA/EIA-568-B Cabling Transmission Performance and Test Requirements

Horizontal UTP Cable Testing

1) CIS requires that all horizontal UTP cable pairs be Category 6 Permanent Link tested with a Level llle tester
or equivalent for full compliance with ANSI/TIA/EIA 568-B and addenda regardless of intended use.

2) Test results must be provided for all conductor pairs of each cable.

3) The test results must be provided on a MS-Windows formatted CD in an MS Excel worksheet and tester
manufacturer’s application format.

4) Test parameters should include:
a) Length
b) Wire map (continuity, polarity, parity)
c) NEXT
d) ELFEXT for Category 6 and higher
e) Attenuation
f) Delay and delay skew for Category 6 and higher
g) Return loss for Category 6 and higher
h) Power sum crosstalk (PSNEXT and PSELFEXT) for Category and higher

Horizontal Fiber Cable Testing

1) The horizontal fiber optic cable must be tested for link attenuation as referenced in TIA/EIA-568-B.1, Section
11.3. See Table 2-2 for proper fiber testing measures. All strands will be tested in a bi-directional method,
using both an OTDR and Power Meter.

2) The horizontal cable, to include connectors, must be tested in-line between two reference cables. One cable
will be attached to the light source and the other to the power meter to measure the dB loss from both
connectors, as well as any dB loss associated with the cable between the connectors.

3) The dB loss for a horizontal segment must not exceed 2.0dB. TIA/EIA 568-B.1 and 526-14A outlines the
steps required to test multimode horizontal fiber optic cabling. TIA/EIA 526-7 outline the steps required to test
Single mode fiber optic cable. Horizontal multimode cable only needs to be tested at 850 or 1300um.

4) Field-testing instruments for multimode fiber optic cabling shall meet the requirements of ANSI/TIA/EIA-526-
14-A. The light source shall meet the launch requirements of ANSI/TIA/EIA-455-50B, Method A. Reference
TIA/EIA-568-B.3 for additional information. Per ANSI/TIA/EIA 526-14A, Annex B, Test Method B shall be
accomplished.

5) Field-testing instruments for Single mode fiber optic cabling shall meet the requirements of ANSI/TIA/EIA-
526-7. Testing Method A and B shall be accomplished. Reference TIA/EI