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ICM Cost Model -Engineering Standards and Practices 

Page(s) 
30.33 
30.45 

w 
0 

E3 

PAWGTEP Reference 
PAR 074 - pg. 25.37 

ICM Inputs 
Engineering Feeder Factor - This factor represents the growth 
capacity that is being designed for the copper distribution 
cables and the pair gain (NGDLC) equipment. 

Engineering Distribution Factor - This factor represents the 
growth capacity that is being designed into the copper 
distribution cables. 

30.54 

30.89 

30.43 

30.6 

30.98 

30.148 - 
30.154 

30.143 - 
30.146 
30.54 

NID Basic - Accommodates up to 6 lines 

Engineering Administrative Fill -This fill represents the usable 
capacity of a copper cable. Engineering practices can support 
1 96 to 3 % administrative capacity. 

Drop Wire Pairs - This is the number of pairs contained in the 
service (drop) placed from the distribution serving terminal to 
the NID at the customer’s location - a three pair drop is the 
standard size used in GTE. 

Structure sharing - Based on number of ducts required for 
GTE cables, plus one maintenance duct. 

The depth of the trench is increased to accommodate sharing 

PAR 074 - pg. 46 

GTEP 600-200-21 5, Pg. 1111 7 

PAR 074 - pg. 35 

Refer to attached Product Standardization Bulletin # 5188. 

GTEP 91 1-000-070, Pg. 3/10, Section 8.O(a) 
States “Initial requirements plus one maintenance duct. 

GTEP 928-000-070. Pg. 19-25/25. Shows trenching 
separations - no conduit. 

Also reference the attached document titled “Trenching and 
Plowing”. 

GTEP 928-000-070, Pg. 14-17/25 

PAR 074 - pg. 46 

One terminal for every 4 housing units 

2.0 - 2.5 Distribution lines per housing unit. 
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ICM Cost Model -Engineering Standards and Practices 

ICM Inputs 
Distribution Cables are sized to meet the Residential and 
Business demand in the grid 

Length of drops 

Percent mix of Aerial, Buried, and Underground placement of 
FiberlCopper Cable 

Manholes spaced at 750 feet 

Pull Box Spacing -This value represents the distance between 
pull boxes. 

X Connect Box Factor - This value is a factor (3) that is applied 
to the number of lines in the feeder cable to determine the size 
of the cross connect box required. 

Minimum X Connect Size 1 -This represents the minimum 
size cross connect box that will be placed in the super cell at a 
location other than at the DLC location. If the demand grid 
served by those cross connect boxes is less than this value, a 
cross connect box will not be placed. This value is set at 100 
pairs. 

Minimum X Connect Size 2 -This represents the minimum 
size cross connect box that will be placed in the super cell at 
the DLC location. If the demand in the entire super cell is less 
than this value, a cross connect box will not be placed. This 
value is set at 200 pairs. 

G, 
0 

w 

Page(s) 
30.164 

30.83 

30.121 

30.107 

30.212 

30.193 
30.174 

30.1 93 
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PARlGTEP Reference 
GTEP 938-010-070. Pg. 10/32 

GTEP 600-200-215, Pg. 5/17 

GTEP 914-000-070, Pg. 8/16. Section 3.6 -Aerial Cable still 
comprises a large part of existing OSP. Underground or 
Buried Cable Distribution is the recommended method of new 
Cable construction. 

GTEP 91 1400-071, Pg. 2 of 8. Section 5 

GTEP 938-624-000. pg. 16 of 26 

GTEP 938-360-010, pg. 7 of 10, section 5.1 
GTEP 938-010-070, pg. 20 of 32 

GTEP 938-010-070 

GTEP 938-360-010. pg. 7 of I O .  section 5.1 





GTE TELEPHONE OPERATIONS 

CONDUIT FLOWCHART 

The ICM investments for conduit are calculated based on the following logic. In the distribution network. pull boxes andlor 
manholes are rarely used in residential areas. As the number of businesses in an area increases, the need for pull boxes 
and manholes increases to facilitate additional branch cables and access to splices for rearrangements to meet changmg 
demands. Therefore, in the distribution network, ICM is modeled to place ducts without pullboxes or manholes in demand units wlth 
6 or less business lines, ducts with pull boxes in demand units with between 6 and 60 business Ihnes. and ducts wlth manholes 
when business lines exceed 60 in the demand unit. 
In the feeder network, pull boxes are placed at a 3,000 feet spacing for fiber cables. 
Pull boxes are placed and spaced at 750 feet for copper cables serving a demand less than 400 lines, and manholes are 
placed and spaced at 750 feet for copper cables serving demands over 400 lines. When fiber is placed, subduct (1" or 1 Y." tubes 
placed inside the 4" duct) is also placed 
In the distribution and feeder networks. the trenching for duct formations with two or less ducts is based 
on the trenching being performed by a trencher. For duct formations over 2 ducts, the trenching is performed 
with a backhoe. The decision chart below summarizes the ICM modeling for underground conduit. 

,-- 

NO manholes or 
pull boxes placed. 

th. tmnch, add 
concmte, and md 6 

mandml 

add msk removal 
for each pullbox 

I No 
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GTE TELEPHONE OPERATIONS 

TRENCHING AND PLOWING 

TRENCHING 

The ICM investments for trenching are calculated based on the following logic. In distribution. all trenching is at 
a depth required to provide 30 inches of wver. Random separation is modeled for all shared trenching in the 
distribution based on the assumption that the power voltages are lower in the distribution network. In the feeder, 
random separation is not permined based on the assumption that the power voltages would be higher in the 
feeder network. Therefore shared trenching in the feeder is modeled to reflect an additional 12 inches depth for 
shared trenching. Sharing assumptions are based on sharing with power companies because in the rare 
occurrence that trench sharing does occur in the feeder network, power companies are typically the shartng party 

For fiber feeder cables, the preferred method of placing buried fiber is at 48 inches to provide additional 
protection for the higher capacity fiber cables. Shared trenching for fiber cables would therefore require a depth 
of 60 inches. When bedrock is at a level that prevents the shared trench depth from reaching 60 inches or non- 
shared trench from reaching 48 inches, the fiber cables are placed at 30 inches in subduct to provide the 
protection that is not provided by the extra 18 inches of depth. Whenever the bedrock is within 30 inches of the 
surface. in both feeder and distribution. the additional investment for rock sawing is added to the trenching. The 
copper feeder cables are placed at 30 inches with the same additional 12 inches of depth required for shared 
trench. -d 

Additional investments are also added for hand digging. taring. and removing and replacing wncrete. These - 
additional investments are calculated by applying percentages to the trench length to determine the length of 
each that is required. The percentages are user inputs. In the feeder, these extra investments are not applied 
in low density (less than 50 lines per square mile) wire centers. In the distribution network , the user determines d the 
extra investment is applied in various demand, unit styles. The user can turn these investment on or off by 
setting the 'STRFLG" for the 9 demand unit styles to 0.0 (off) or 1.0 (on). GTE has set the 'STRFLG" to 0.0 in 
demand styles 1-3. 

eLQ!MNG 

Plowing is also allowed in ICM in both the feeder and distribution networks if certain requirements are met 
Requirements to allow plowing in the distribution network are: 
1. Bedrock must be below the plowed depth, >29". 
2. The "PLWFLG" on the distribution style table must be set to 1. (user adjustable) 
3 Trench users must be less than 3. 

Requirements to allow plowing in the feeder network are: 
1 Wire center must be low density, i.e.. wntain less than 50 lines per spare mile 
2. No sharing. (Sharing in the feeder network requires physical separation). 

The depth requirements when plowing cables are the same as when trenching or backhoeing is used. No 
additional investments are added to plowing for hand digging. boring. and wncrete removal and placement 
because it IS assumed that if these additional investments were required trenching or backhoemg would 
have been the method selected for placing the cable. 

P- 

,- 
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PRODUCT STANDARDIZATION BULLETIN 

BULLETIN NUMBER :5188: 
REVISION # :13: 
PRODUCT CLASS :150313: 
OEM CODE : SPCC : 
ISSUE DATE :10/30/97: 

PSB TITLE: WIRE, BURIED SERVICE 

MANUFACTURER: SUPERIOR CABLE CORP 
150 INTERSTATE N.PKWY, ST#300 
ATLANTA, GA 30339 
( 4 0 4 )  953-8338 

REASON FOR ISSUANCE: 

This PIR/PSB is being issued in order to De-Standardize 2 pair 
buried service wire products. The minimum pair count 
products that should be installed on a going forward bases is 3 
pair. All 2 pair products have been C/T'ed to the similar 
put-ups of existing Standard 3 pair products. 

Also, this PSB now covers the unique 12 pair BSW products that 
were previously standardized under MIN SM 970007. 

- 

07/13/98 
.A 
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INFRASTRUCTURE PROVISIONING GUIDELINES 

PAR-074 

I /?S/98 

1 .O PURPOSE 

The purpose of this PAR is to document Infrastructure Provisioning (IP) 
guidelines for development and economic utilization of Maintenance, Obligatory, 
and Nominal Growth (MO.NG) funding. Considerations for the impacts of other 
significant initiatives such as Open Market Transition (OMT), Maintenance and 
Operating Improvements, Business Case Development, and selected 
technologies are also included. 

2.0 CAPITAL BUDGET RESPONSIBILITIES 
-* 

- 
2.1 Network Planning - HQ 

Network Planning is responsible for providing Unit Driver price components (refer 
to Attachment J) to Business Analysis (BA) for insertion into the budget model. 
Headquarters BA and Network Planning develop the strategic plan that contains 
all product and service deployment goals and plans as submitted by the LOBS. 
Allocated dollars by State will include funding for both Planned and Reactionary 
work order activities. Regional input on allocation will be obtained through the 
Region's General Manager (GM) IP organization. 

Network Planning is responsible for determining national design criteria and 
providing guidelines for development and application of market segment specific 
design criteria (triggers). Triggers are defined as the percent fill at which margin 
relief should be considered. 

To assist in understanding the process of determining the level of growth 
funding, please refer to Figure 1. 

4 
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2.2 Network Design/Access Design - Region 

2.2.1 Plant Provisioning Committee (PPC) Development 

Plant Provisioning Committee (PPC) meeting(s) islare necessary to ensure the 
Region requirements have been identified and prioritized within the budget 
constraints. Any remaining requirements falling below the budget line will require 
an action plan (see Section 2.2.2.2). This meeting is chaired by IP, with 
representation from Customer Operations, Access Design, Construction, 
Network Design, COEI, Forecasting, and Regional Operations Support. 

Network Design creates projects for switch, IOF, trunking and overlay network 
requirements. Access Design creates projects for local loop requirements, both 
OSP and loop electronics (Le. DLC). The PPC listing reflects the project and 
work activities at an exchange level that will satisfy the deployment objectives 
outlined in the Strategic Plan. The objective is to maximize the project 
activity in the Planned category (reference Section 3.1.1 and 3.1.2 for 
discussion of Planned and Reactionary project activities). Prioritization and 
coordination is required between the Network Designer and Access Designer to 

5 
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fit all projects into the allocated budget. 
,--- 

IC 

2.2.2 Capital Budget Administration 

2.2.2.1 RFF Establishment within CPMS 

The Annual "Original Budget" is delivered to the Regions as a component of the 
Strategic Plan. Once the PPC listing has been established, Network Design and 
Access Design will send the appropriate Reserved Future Funds (RFF) detail to 
BA. Region BA will establish all RFFs in CPMS. The actual manipulation and 
monitoring of the CPMS file is the responsibility of the Region Network and 
Access Design groups. 

2.2.2.2 RFF Maintenance/Project Prioritization 

Subsequent to establishing the "Original Budget" file, any adjustments in the total 
budget level (budget cuts, overlays, etc.), or new requirements within the existing 
level ('in-period' adjustments) will be coordinated by the GM-IP's designee. Thls 
may be accomplished by adjustments in the planned projects, or by a re- 

Where critical plant provisioning requirements can't be accommodated within the 
Regions' original budget levels, the Region may develop a business case for 
such requirements and submit to Region BA for consideration. A business case 
includes a cash flow analysis and the business need as to why it is required. To 
down load a copy of the business case template, click this hyperlink 
httD://netDlan.irnotx.tel.qte.com/AlOF/BusCase/BCT. htm 

Projects should be subject to a "last look" process prior to approval, to ensure 
project triggers and construction milestones remain valid. To facilitate this effort, 
Regional Inventory Management Committees may be beneficial to the process. 

prioritization of the entire budget file through additional PPC meetings. ed 

2.2.2.3 Budget Monitoring 

All employees and work groups within IP will share responsibility for meeting the 
Capital Budget targets. Network and Access Design will have primary 
responsibility for monitoring the RFF levels and the overall Capital Budget file for 
all 22xx and 24xx accounts. 

After the monthly financial closing is complete, actuals are loaded into CPMS. 
Region BA will provide Regional level financial reports to include: 

- 
- 

Actual expenditures to current view estimates 

Monthly actuals comparison to approved view by RFF 

The RFF managers will run the work order estimate to actual reports, do 
6 
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analysis, and refer to Network andlor Access Design for the approprlate 
revisions The GM-IP is responsible for setting threshold limits on which these 
revisions are required 

3.0 PROJECT CATEGORIES 

Projects will be classified in one of three categories: 

1. Growth 

2. Maintenance and Operating Improvements 

3. Administrative Support 

The Access and Network Designers have the responsibility to properly code 
work orders' when initiated in CPMS. This is accomplished by utilizing the 
appropriate Program Category Code (see Attachment K for detailed listing). 

3.1 GROWTH 

Growth projects are to be initiated by documented forecast requirements or firm 
customer orders. Relief projects are to be scheduled to complete as near to 
facility exhaustion or customer need as possible in order to maximize facility 
inventory utilization. 

The Network and Access Design groups will develop all Inside Plant (ISP), Land 
and Building (L&P 2AF Feeder, Distribution and Interoffice facility (IOF) project 
activities for known growth driven requirements. The Network and Access 
Design groups will provide work order level detail for all projects, excluding L&B. 
Standard planning systems and tools should be used to develop this plan 
consistent with standard design criteria. 

3.1.1 Planned Projects 

The planned project category contains all those projects that are either: 

Identified through ICAPSlCAPS 

Directed by the Strategic Plan (new products and services, national 
programs, and overlays). 

Forecasted growth projects 

* 7  
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COE additions 

IOF additions 

It is the responsibility of Network and Access Design to consider known and 
potential requirements when planning Central Office, IOF and CAF feeder facility 
relief. These could include. but are not limited to: 

Plug-In-Provisioning (PIP) additions (COE, IOF and CAF DLCs) 

H/R links for Remote Switches and DLC sites 

Customer DS-1 requirements 

Customer DS-3 requirements or larger access facilities (VideoConnect. 
MMDS, ATM network overbuild, etc.) 

Inter-office facility relief 

Placement of customer ring facilities as specified by Competitive R e s p o n w  

CO Modernization projects support activities - 
Other National Program support activities 

Maintenance/expense reduction opportunities 

Defective Plant replacement (TAC) 

3.1.2 Reactionary Projects - OSP 

The projects that fall into this category are those that are unplanned and 
generally have In-Service dates of 30 days or less. Activities that fall within these 
criteria will be funded mainly through the Routine budget (JOBOSP or 
JOBOSPP). Blanket work orders can be assigned from the Routine budget: 
these blanket work orders should have a threshold set for the size of a project 
written against it. It is the responsibility of IP to set the thresholds and monitor 
compliance. 

Activities in this category are mainly entrance cables, cable extensions 
associated with service order activity, pole placement, and HICAP requests. 

Access Design and Construction will initiate and construct drop-in or in-period 
growth projects within stated project criteria as provided in Attachment G. 

Business Response Provisioning Center (BRPC) will be responsible for ordering 

a 
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plug-in cards necessary to provision customer circuits in response to firm orders. 
Inventory Management will set the level of spare cards and monitor these 
facilities. Such plug-in cards will be installed in existing shelves. When inventory 
levels reflect additional shelves are required, BRPC will document these levels 
and notify Network Design who will be responsible for the provisioning of 
additional shelves. 

Authorization Criteria: 

1. Network Design to define authorization limits for BRPC routine 
growth activities. 

Activities exceeding specified parameters will be referred to 
Network Design. 

2. 

Circuit card ICP and supply inventory levels should be regularly monitored for 
potential reuse between offices. Reuse of facilities should be given first 
consideration for relief requirements 

3.2 MAINTENANCE AND OPERATING IMPROVEMENTS 

Maintenance and operating improvement activities can be divided into six 
categories: 

1. Defective Plant - COE 

2. Defective Plant - OSP 

3. Obligatory 

4. Operating Requirements - Land and Building 

5. Central Office HVAC 

6. Central Office Grounding 

Funding for these categories are allocated via the checkbook funding process 
administered by HQ Business Analysis and is not a part of the Growth Budget. 

3.2.1 Defective Plant - COE 

Defective Plant - COE includes expenditures to replace defective central office 
equipment such as batteries and chargers. Quarterly maintenance routines, 
power plant maintenance programs, site visits or equipment failures normally 

9 
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trigger this activity 
,-. 

3.2.2 Defective Plant - OSP 
Defective Plant - OSP can be categorized into defective, safety related, business 
case and air pressure Refer to PAR 010 for additional information 

3.2.2.1 Defective Plant (TAC Focus) 

Defective Plant is the result of an analysis completed by the Trouble Analysis 
Center (TAC) and isolation testing by Customer Operations. This activity is 
based on trouble reports and the cost per trouble cleared. Activity has to meet a 
payback period to be approved for funding 

3.2.2.2 Safety Conditions 

A Safety Condition can be defined as a present condition that can cause serious 
injury to an individual or property. An immediate assessment should be made 
concerning the severity associated with the unsafe condition. If it is determGed 
the condition presents a serious safety hazard, the condition should be corrected 
immediately. An example of this would be a pole that is rotten and unsafe to 
climb. It is the responsibility of IP to ensure that all "low levels/wire on the 
ground" are truly of an unsafe nature prior to issuing a work order to correct. 

3.2.2.3 Business Case 

Defective or nonstandard plant can be addressed utilizing a business case 
approach. These are prepared bv the concerned party and submitted to Region 
BA for approval. Examples of this category would include items that did not 
meet the TAC payback period or replacement of plant that is nonstandard. In 
either case, there has to be a sound business reason to perform the activity. For 
a copy of the 1998 business case template, please refer to the hyperlink list in 
section 2.2.2.2. 

3.2.2.4 Air Pressure 

Starting January 1. 1998, there is a new process to help address pressurized 
cable situations that are either substandard (defective) or are not pressurized but 
need to be. This process, initiated by Customer Operations, may require input 
on designlpricing from IP. If approved through a business case format, a work 
order may need to be generated to correct the condition. An example of this 
might be the replacement of an air dryer in order to maintain proper pressure on 
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a section of cable. 
,"-- 

3.2.3 ObligatorylPbnt Damage 

Obligatory activity is the result of a request for facility relocation or plant 
restoration projects required to maintain existing service. Road moves, custom 
work for outside parties, joint-use relocations, replacement of damaged plant and 
cable reclamation (wrecking out of retired cable facilities) is to be included. Also 
included is replacement of plant due to minor storm damage. 

.-- 
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Attachment A - AcronymslTerms 

Access 

Transport 

,-- 

From the customer to t h e  node 

From node to node 

- 
Infrastructure Provisioning Functions 

BRPC 

BRI 

Business Response Provisioning Center 

Basic Rate ISDN (144kbps) 

I I I 

ACRONYMS I TERMS 

I 
BT I Bridge Tap 
L 
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CAF I Customer Access Facilities 

CAPS 

ccs 

CDDD 

Customer Access Planning System 

Centrum Call Seconds 

Customer Desired Due Date 

CLASS 

CLEC 

Custom Local Area Signaling Service 

Competitive Local Exchange Carrier 

CLOB Carrier Line Of Business 

CM-a Vendor product name of an analog subscriber carrier 
product 
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CNlD 

co 

COE 

Calling Number ID 

Central Office 

Central Office Equipment 

COEl Central Office Equipment Installation 

COT 

CPMS 

CSD 

CTAC 

CXR 

DA 

DCBW 

DCS 

DDS 

DLC 

Central Office Terminal 

Capital Program Management System 

Circuit Switched Data 

Customer Technical Assistance Center 

Carrier 

Directory Assistance 

Data Channel Band Width 

Digital Cross-connect System 

Digital Data Service 

Digital Loop Carrier 



Delayed Order Request i DOR 

DSO 

DSI 

DS3 

DS4 

Digital Signal Zero (64Kbps) 

Digital Signal level 1 (1.544Mbps) 

Digital Signal level 3 (44.736Mbps) 

Digital Signal level 4 (275 Mbps) 

DSC 

DSX 

EC 

EDT 

ESA 

FAP 

FDI 

'FITL 

FNPA 

FOT 

FSA 

FTTC 

FX 

GM 

HC 

HDSL 

HICAP 
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Digital Subscriber Carrier 

Digital Signallsystem Crossconnect 

Extremely Competitive 

EXPRESS DIALTONE 

Electronic Serving Area 

Facility Area Plan 

FeededDistribution Interface (Crossconnect) 

Fiber In The Loop 

Foreign Numbering Plan Area 

Fiber Optic Terminal 

Fiber Serving Area 

Fi ber-to-the-Curb 

Foreign Exchange 

General Manager 

Highly Competitive 

High Density Subscriber Line - works up to 1.54 
Mbps 

High CAPacity service/facility (> 1.54Mbps) 

\ 
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HQ 

HRE 

HU 

HVAC 

HIR 

ICAPS 

IDLC 

IOF 

IP 

ISDN 

ISP 

IXC 

JOBOSP 

L&B 

LATA 

LEC 

LlDB 

LIF 

LIJ 

LOB 

MARK 

MC 

Headquaners 

HDSL Range Extender 

Housing Unit 

Heat Ventilation Air Conditioning 

Host Remote 

Integrated Customer Access Planning System 

Integrated Digital Loop Carrier 

Inter-Ofice Facility 

Infrastructure Provisioning 

Integrated Services Digital Signal 

Internet Service Provider 

lnterexchange Carrier 

Routine Budget 

Land & Buildings 

Local Access Transport Area 

Local Exchange CarrierlCompany 

Line Information Data Base 

Left-In Facility 

Left-In Jumper 

Lines of Business 

Mechanized Automated/Assignment and Record 
Keeping 

- 

Moderately Competitive 
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MCDPG 

MMDS 

MOU 

MUX 

NETCAP 

NGDLC 

NID 

NOC 

NPV 

oc 

OC-3 

oc-12 

OC-48 

~ 

Multi-Channel Digital Pair Gain 

Multi-Media Data Services 

Minutes Of Use 

Multiplexer 

NETwork Computer Aided Planning 

Next-Generation Digital Loop Carrier 

Network Interface Device 

NationaVNetwork Operations Center 

Net Present Value 

Optical Carrier 

Optical Carrier-level three (155.52Mbps) 

Optical Carrier-level 12 (622.080Mbps) 

Optical Carrier-level 48 (2,488.320Mbps) 

I- 

- 

ODC Optical Directional Couplers 

OPARS 

\ 

Operations Planning and Reporting System 
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OPM 

os 

Outside Plant Module (cabinet NTI remote switch 
module) 

Operator Services 

OSP 

PAD'S 

PAR 

PDUF 

Outside Plant 

Device used to suppress signal strength 

Planning Analysis Report 

Power Distribution Utilization Frame 

I 



c. 

1 PIC 

PIP 

POTS 

Plug-in Card, Private lnterexchange Carrier; also, 
Primary lnterexchange Carrier; also, Primary 
InterLATA Carrier 

Plug-In Provisioning 

Plain Old Telephone Service 

PMO Program Maintenance Ofice 

PPC 

PRI 

Plant Provisioning Committee 

Primary Rate ISDN 

PSAP Public Safety Answering Point 

RFITL E RURAL 

PUC 

Reserve Future Fund 

Public Utility Commission 

Rural Fiber-in-the-Loop 

RBOC 

Country setting characterized by open land, distance 
between homes and or businesses 

Regional Bell Operating Company 

Special Services Forecasting 

I 
RDAP I Rural Distribution Area Plan 

Service Control Point 

- 

Strategic Issues Assessment 

I STP 1 Signal Transfer Point 

I 
SONET I Synchronous Optical NETwork 

TAC 

TDMA 

I I Common Channel Signaling System No. 7 ss7 

Trouble Analysis Center 

Time Division Multiple Access 
I I 

. 17 
GTE Confidential 



TL l  

TSF 

Transactlon Language 1 

Traffic Sensltlve Forecastlng 

1 

UNE Unbundled Network c i - - - - A  

T1 

i clelr lenr  

URBAN 
I - 

Service or line operating at the DS-1 rate 
(1.544Mbps) 

City-like setting 
and/or businesses 

VBH 

WDM Wave Division Multiplexer 

X.25 Packet switching standard 

Vertical and Horizontal (Longltude and Latitude) 

- 
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Attachment B - Central Office Equipment (COE) Growth Relief 
Triggers 

B1.0 COE Fill Calculation 

COE as it relates to this PAR covers the growth and Maintenance of the GTE 
switching network. The main focus is sizing and provisioning of switches, 
including memory, trunking, sparing, and L8B. COE working base (fill), 
calculations will be based on actual working services plus EXPRESS DIALTONE 
(EDT) lines under 12 months. LIJ lines are not included as working lines but 
should be monitored by Inventory management and aged properly (reference 
Section 13.0 - EDT Inventory Management). These three categories will be 
tracked on a statelmarket segment level through the Health of the Network 
reporting and analysis. 

62.0 C.O. Switch Relief Targets 

COE facility inventory levels should be regularly monitored for potential reuse 
between offices. Potential reuse of facilities should be given f i r3 
considerations for planned relief projects. The following charts list the optimal 
relief targets for given Centrum Call Seconds (CCS)/Line traffic levels by switch 
type. These traffic levels determine the target relief points for these switch types. 
For CCS/Line values less than indicated for relief at 98% line fills, use 98% also. 
Traffic Sensitive Forecasting (TSF) provides CCS and line quantities from which 
CCSlline can be calculated. 

There are many causes of an unusually high CCS/line. One thing that is 
increasing CCSlline at a rapid rate is internet usage. PAR 082 details many 
alternatives to satisfy customer demand caused by high Internet usage. 
httu://netuIan,irnatx.tel,ate.com/~ars/uar082/uar082r0.htm Some of these are 
outboard to the central office, some are specific to Internet Service Provider 
(1SP)'s and some are alternatives to relieve switch congestion. These switch 
relief options will be briefly discussed below. 

The first three solutions can be used in all of the major switch types with varying 
degrees of effectiveness dependent on the ease of moving lines, and 
administration of the switch: 

Poor man's Concentration Ratio 

If there are frames in the central office that are not filled with line cards and 
have low usage, high usage customers, as identified by the Local Balance 
group should be moved to these frames in order to balance the office. In 
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most switches, these line cards can be reused in other frames or other 
switches of the same type. The most notable exception is the SESS switch, 
where customers are moved out of frames and the line cards must be left in 
the slots:This option is the most economical one if there is space in the office 
and should be pursued first. 

Changing concentration ratios of one to all line frames, 

A switch with the same concentration ratio throughout is the ideal but 
sometimes that is not economically feasible. Whether one, two or all of the 
frames are changed to a lower per customer line in order to minimize 
blockages. There is some concentration changes limits in the DMS100 if they 
have the older Series 1 peripherals. Changing the concentration ratio on the 
minimum number of frames is the next most economical solution and thus is 
recommended as the second option. 

Movement of ISP's 

Internet Service Providers are known extremely high users. These custom_ers 
can be grouped into one line frame, moved selectively to a very low usage 
frame, or moved to a device that is outboard to the switch (refer to tho 
PAR082 hyperlink). This option should be pursued when known ISP's are 
present. 

The following applies to remote switchs only: 

Increased numbers of host remote links to the host unit will normally solve the 
blockage problems out of a remote switch. Each switch type has a different 
maximum number of link capabilities, and although this may relief the 
congestion problems in the remote, equipment may need to be added in the 
host. Many remotes may be required to upgrade to a larger capacity remote, 
or in extreme cases a base unit may be required. 

Switch specific solutions: 

Increase outgoing trunking capacity to 32 channels in a DMSlOO 

Use Analog Interface Unit (AIU) in a 5ESS to decrease the concentration 
ratio: 

The AIU unit available on the SESS may be purchased which permits any 
number of links to be connected between the AIU and the switch matrix. The 
AIU can connect at any concentration ratio, including 1:l concentrations. The 
5ESS must be at 5 E l l  to support the AIU. This solution is a great relief 
mechanism in dealing with high users due to the fact that location of high 
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users and administration of relocating customers on the 5ESS IS 

administratively high cost. 

For CCS/Line values above the maximum listed, a lower relief percentage may 
be warranted. Infrastructure Dimensioning may be consulted in instances that 
fall significantly outside the  range values. Various reports and procedures 
issued by Infrastructure Dimensioning aide in determining other factors which 
may affect service and/or relief points. 

GTD-5 Maximum Recommended % fill based on CCSILine. 

DMS-100 

5ESS 
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All percent line fill includes 5% lines for EDT 

For DCONIDARIDMSIO - Utilize a 97% fill relief point except where the "High 
CCS/Line Utilization Report" indicates that earlier action is required. 

For information on the effect of Internet on central office line fills refer to PAR- 
082 (Circuit Switched Internet Access Solutions). 

htt~://net~~an.irnqtx.te~.ate.com/Dars/~ar082/oar082rO.htm 

Engineering criteria for core relief jobs should attempt to utilize available 
resources thus minimizing life cycle costs. Engineering intervals for digital 
additions should be 2-4 years. The smaller, slower growing offices should use 
the longer (4-year) interval. As office size and growth rate increase, the interval 
shortens to 2 years. In general, if an office is less than 5,000 lines and the 
annual growth rate is less than 2%, a 4 year interval should be used. Any office 
over 10,000 lines, or with a very high growth rate (5% or higher) should be 

The intervals also will vary depending on available space in the office and- 
amount of peripheral equipment needed for the 3rd or 4th year of growth. These 
fills are guidelines m l y  and do not replace sound judgement. Normally, 
filling out a frame, module. bay, or shelf with wired capacity and equipping for 
approximately one year is the most economic choice depending on the growth 
rate of the office. 

provisioned at a two year interval. -/ 

83.0 Digital Cross-Connect System (DCS) Relief Targets 

Target objective is 100% fill for electronics relief. The DCS should be managed 
in a manner to maximize the utilization of the available bandwidth. With the initial 
placement of a DCS, Network Design is to instruct BRPC as to the circuits that 
are to be transferred to the DCS. BRPC HQ-Staff will provide general DCS 
guidelines as to the types of circuits to be provisioned. 

All new Digital Cross-Connect Systems are to be equipped with Digital Test 
Head functionality. Funding for DCS test heads is included in the IOF Growth 
Unit Driver. 

64.0 Memory, Trunks, Spans Relief Targets 

Target objective requirements for these types of facilities will be triggered by 
Network Design evaluations from existing local study processes. The TSF is 
being developed by HQ-Network Dimensioning to assist the Network Designer in 
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forecasting memory and trunk hardware requirements All facilities are to be 
provisioned using sound judgement in keeping with a "Just In Time" provisioning 
concept 

The trunk growth unit driver is based on 64 kbs clear channel trunking. EDT's 
should be provisioned on the GTD-5 for all trunk growth. 
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Attachment C - CAF Technology Overview 

C l . 0  GTE CAF Network Design Strategy 

GTE's strategic direction is to maximize the placement of broadband transport 
capacity throughout GTE's network (IOF, feeder, and distribution). Initial 
placement of fiber based facilities are typically driven by economics, 
implementation of market driven broadband services (Videoconnect, Distance 
Learning) and strategic positioning. These projects should be expanded, within 
the limits of available .capital, to encompass opportunities that would not 
otherwise have been cost effective on their own merits. With each subsequent 
fiber facility relief project, the Network and Access Designers should look for 
opportunities of linking fiber routes together, forming fiber rings and diverse 
facility routes. 

Placement of new copper facilities within the feeder network is to be minimized 
to the fullest extent possible. The Access Designer should reference-this 
attachment for the appropriate application of alternative technologies. However, 
where the placement of copper feeder facilities is clearly the most cost-effectiv'e 
solution, and there are no strategic advantages to the deployment of fiber 
facilities, copper feeder facilities should be deployed. 

CZO Fiber Cable 

The Access Designer should consider the use of fiber cable for the following 
applications; 

0 HIR links under the following circumstances: 

0 Suggested for Remote Switches and DLC sites with line capacities 
greater than 600 lines - supported by a cost analysis 

. 
For subsequent Remote Switches and DLCs within fiber based 
feeder routes, regardless of size 

When the existing copper cable does not meet the specifications 
for T1 spans - See GTEP 634-020-500 

Whenever new facilities must be placed to provide H/R link 
capacity 

0 Customer DS-1 requirements (DS-1 High Capacity Provisioning 
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Guidelines): 

Where initial DS-1 order reflects a total of four or more DS-ls, 

Where chronic service conditions exists with existing metallic DS-1 
facilities 

Customer services requiring DS-3 or larger access facilities 
(VideoConnect, MMDS, etc.) 

Collective customer service requirements warrant placement of fiber 
facilities 

Interoftice facility relief (in conjunction with the Network Designer) 

Placement of customer ring facilities as specified by Competitive 
Response 

It is the responsibility of the Access Designer to consider all of the above 
potential requirements when planning fiber facility augmentation in a rogte, 
maximizing the synergy potential of the project. Where specific forecasts are not 
available, the Access Designer must exercise hislher judgement within the limit5 
of available funding to facilitate future demand requirements within the 
provisioning period. Ideally. fiber projects should be sized to accommodate 
known and anticipated feeder and IOF requirements for up to five years. 

C3.0 Copper Cable 

ADplication: 

The Access Designer should consider the use of copper cable under the 
following applications; 

Feeder (Urban): . 

. 

Applications where the ultimate customer loop does not exceed 12Kft and 
feeder facilities are readily available. These feeder projects should be 
sized for the forecasted and anticipated feeder requirements for three 
years and not to exceed five years. 

Applications where unused copper facilities exist, and the placement of 
copper facilities between two points will provide facility continuity from the 
feederldistribution demarcation to the central office. For these applications 
the customer loop is designed for 12Kft but can extend to 15Kft 
depending on service offerings and population density.. In general, these 
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feeder projects should be sized to match the quantity of the unused 
copper facilities already in place 

Feeder (Rural): . 

Should be deployed when it is clearly the most cost-effective means of 
providing feeder facility relief. Loaded loops should be minimized. Based 
on the growth potential and feature requirements of the Region, the 
Access Designer will be expected to utilize their judgement in determining 
the tradeoff between minimizing loaded loops and placement of Digital 
Loop Carrier. 

Distribution . Facility extension from the FeededDistribution demarcation point to the 
subscriber termination point is copper-based technology with the 
exception of fiber to the home. . Distribution from Remote Switch or Digital Loop Carrier . Urban - ESA Design (ResidentiallSingle-line Business 

applications): . Design customer loops to support digital rates up to 
144Kbps . Rural 

0 Design customer loops to support forecasted services . Use of loop treatment equipment is permitted, where the 
loop treatment is located in an environmentally controlled 
hut or vault 

Facility loading is permitted 

C4.0 Two-Channel Digital Subscriber Carrier (TCDSC) 

. Defedavoid costly distribution and/or feeder facility expansion which 
require placement of new facilities 

Used to serve demand in excess of provisioned/planned requirements . 
. Avoid placement of new drops when drop placement is cost prohibitive 

. TCDSC should not be used for primary services without a cost 
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benefit study (NPV) 

Replace two channel analog carrier such as 84A, 85A and AML. to meet 
service requirements 

Should not be placedhstalled on the drop side of a DLC due to addltlonal 
maintenance and administrative costs 

0 Prior to purchasing any additional TCDSC, remote units that are in the 
field and not in use should be reclaimed and returned to supply for reuse. 

TCDSC Local Loop Pre-Qualification Criteria (Reference GTEP 938-360- 
01 1) . Cable sheath must be void of analog subscriber carrier 

. Non-loaded 

0 Less than or equal to 42 dB @ 40 kHz 

1,300 ohm impedance 

0 Total Bridge taps not to exceed 2,500 ft 

b No one bridge tap to exceed 2,000Kft 

C5.0 Remote Switch and Digital Loop Carrier 

Use in lieu of copper feeder technology for the following applications; 

Areas beyond 12Kff from the central office, requiring digital rates up to 
144Kbps (Switched 56Kbps, ISDN) 

0 Urban areas, to avoid the application of loop treatment equipment (load 
coils, loop extenders, and voice frequency repeaters) 

Routes where fiber feeder technology is already in place 1 

. Within 12Kft of the Central Office, where application will avoid the exhaust 

Rural applications, where the placement is clearly more cost effective than 

of the underground support facilities . 
copper feeder plant 

0 As a result of inquiries from the Regions regarding rural pair gain 
applications, the DLCs referenced in Attachment H are available for 
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r- 
deployment 

Appropriate test head (RMU) for 4TEL testing must also be 
- provided 

r- 

C6.0 Analog Carrier 

The following analog carrier policy supersedes the policy communicated via the 
September 18, 1996 letter to the Region GM-IPS with copies to the Region 
Presidents. 

Analog carrier channels removed on capital funded work orders will not be 
reused and the shelves will be removed from the office. This equipment will 
not be re-installed, except for use as maintenance spares. All removed 
equipment should be returned to your local supply point for disposal or for 
maintenance distribution. 

Single channel analog carrier such as 84A, 85A and AML will not be 
reused. TCDSC should be used in lieu of additional channels of analog car r ia  

Removal of any analog carrier required by the deployment of special service< 
known to interfere with analog carrier, must be supported by a business case. 
The business case must be submitted and approved by Region/HQ EA. 

Examples of servicesltechnologies incompatible with analog carrier are: 

0 

0 

. 
0 

. 

. 

. 
0 

0 

ISDN 

Centraphone 

Two Channel Digital Subscriber Carrier (TCDSC) 

Digital Data Service (DDS) 

Switched Fractional T I  

Local Packet Switching 

Quickconnect 

Circuit Switched Data (CSD) 

HDSL 

T1 
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. ADSL 

0 Fractional T I  

C7.0 High Density Subscriber Line (HDSL) 

The HDSL system provides transport of a 1.544 Mbps DS-1 signal over two 
twisted copper pairs without requiring line repeaters. The local loop should meet 
the following criteria to deploy HDSL: 

0 Must not include any analog carrier in the same cable sheath 

0 Must be non-loaded 

0 Less than or equal to 33 dB @ 100 kHz 

Cannot exceed 2.5 kft of total bridge tap with no single tap section 
exceeding 2.0 kft 

Note: Better reliability and less trouble is experienced when the bridge 
taps are removed. - 
No existing repeatered T1 facilities available 

Customer location is within 12 kft when a combination of 24, 22 and 19 
gauge cable is used. Using the HDSL Range Extender (HRU), an 
additional 12 kft can be achieved. 

Customer location is within 9 kft when a combination of 26, 24 and 22 
gauge cable is used. Using the HRU, an additional 9 kfi can be achieved. 

Y 

0 

0 

0 Benefits: 

0 Decreases the cost of installing T I  lines and significantly decreases the 
amount of time required to install them 

The adaptive signal processing algorithms employed by HDSL result in a 
much higher transmission quality than repeatered T1 

0 

. On the remote end of the line, HDSL uses a minimal amount of power, 
making remote powering from the central office feasible 

0 The elimination of repeaters increases overall system reliability and 
transmission performance 

. 
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. No separate monitoring equipment is requlred with HDSL 

Through today's advanced electronlcs, HDSL is immune to crosstalk, whlie 
yielding slgnal quality comparable to fiber optics, bit error rate 10A-10 

C8.0 Async Fiber Optic Terminals (FOT) 

Async FOT have a limited future and therefore reuse of Async. Equipment 
should generally be avoided. ASYNC FOTs should only be re-deployed in 
accordance with the below guidelines: 

ASYNC FOTs reuse alternatives must produce a compelling economic 
advantage over a SONET deployment alternative. 

ASYNC redeployment must not conflict with the provisioning requirements 
dictated by tariffed offerings such as Metrolan 11, Incremental SONET, etc. 
Reference PAR 027 for more details. 

ASYNC FOTs must not be re-deployed in EC and HC markets. 

C9.0 SONET (OC-3) Fiber Optic Terminals 

SONET FOTs should be deployed: 

For local loop fiber ring applications driven by competitive Response and 
Market Response programs. 

When deployments are to support tariffed SONET services such as 
Metrolan 11, Incremental SONET. etc. Reference PAR 027 for more 
details. 

ClO.0 SONET (OC-12) Fiber Optic Terminals 

For local loop fiber ring applications driven by Competitive Response and 
Market Response programs 

Funding for the Lines of Business will identify local loop fiber ring 
applications, where large business customers or high minutes-of- 
use (MOU) end customers exist. Exceptions to this directive must 
be supported by an approved business case. 
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( 3 7 . 0  Asynchronous Digital Subscriber Line (ADSL) 

Pending the results of the ADSL Operations Trial. the following are the Local 
Loop Prequalification guidelines for ADSL applications: 

(Note: Results of the field trial to be included in final release.) 

2-wire twisted POTS metallic cable pairs can be used to transport ADsL 
services. 

All loops are nonloaded cable 

If all cable is 24-gauge cable or coarser, the maximum allowable loop 
length for 1.5 MbpsI64 Kbps ADSL is < 15 Kft. It should be noted, 
however that central ofice and customer premise wiring loop distances 
have not been accounted for separately in the development of the loop 
limits. These losses should be included in the external loop loss 
calculations. The following downstream rates can be realized for the 
indicated distances of 24-gauge wire: 

0 

-a 

Downstream 
line rate 

r- 

Upstream Distance 
line rate Loop wlBT 

2.0 Mbps 160 Kbps 

I I 

1.5 Mbps I 6 4  Kbps I 15,000 ft 

15,000 ft 

6.0 Mbps 640 Kbps 15,000 ft 

Downstream Upstream 
line rate line rate 

Distance 
Loop w/ BT 
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* NOTE: Distance limitations associated with these ADSL rates are still under 
assessment.. Also, the location of the bridge tap from the central office may 
affect transmission parameters. 

The maximum collective bridged tap allowed on one cable pair is 2.5 Kft 
total, with a 2 Kft maximum length for any single bridged tap. 

Note: Better reliability and less trouble is experienced when the bridge 
taps are removed. 

b ADSL is spectrum compatible with: 

. DDS. 

b 

0 POTS (metallic). 

ADSL (a maximum of 24 disturbers is allowed in a 50-pair binder). 

2-pair HDSL (784 Kbps full duplex on each pair). 

ISDN (a maximum of 24 disturbers is allowed in a 50-pair binder). 
*d 

- 

0 ADSL is not spectrum compatible with: 

Traditional T I  span lines coexisting within the same cable binder 
C- JS. 

0 Traditiona' '1 s existing in adjacent binder groups. 

I-pair HDSL in the same andlor adjacent binder groups. 

0 Analog subscriber carrier (multi-channel or single channel) 
coexisting in the same cable sheath as ADSL. 

. Compatibility with ADSL is still under evaluation for: 

b Two Channel Digital Subscriber Carrier (TCDSC) 

Quad POTS (multi-Channel Digital Subscriber Carrier) 

TCDSC and Quad Pots utilize 2B1Q transmission formats. As such, it is 
anticipated that these technologies will prove to be compatible with ADSL. 
Compatibility with ADSL will be validated with the ADSL field trial due to be 
complete in March 1998. 
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C12.0 ADPCM/ Transcoder Use 

OVERVIEW 

The TC421 Transcoder is a four to one digital multiplexer that provides a cost- 
effective means of expanding the capacity of a standard T1 (DS1) line. The 
transcoder is ideally suited to expand trunks and subscriber DS1 capacity 
without adding additional transmission span line equipment. When a TC421 is 
connected to each end of a standard T1 span, the capacity of the span is 
increased by a factor of 4:1, Le.. from 24 channels to 96 channels depending on 
operating conditions. The bandwidth allocation assignment for voice is aynamic, 
therefore as the voice traffic is increased the voice circuit will be assigned a 
bandwidth of 40 kbps, 32 kbps, 24 kbps, or 16 kbps as required. On the other 
hand, as traffic decreases the continuing call will be reassigned to the highest 
possible available bandwidth. The Adaptive Differential Pulse Code Modulation 
(ADPCM) technique permits a 64kbps signal to be described in 40 kbps or 32 
kbps bandwidth. 

Echo cancellation is required when using the TC421 compression package. IJe 
EC24 Digital Echo Canceler is an adaptive split type echo control system 
designed for use in digital carrier facilities operating at the 1.544 Mbps DS1 levek 
The EC24 eliminates any echo component that is enhanced by the effects of the 
additional circuit delay encountered when using the TC421 compression 
algorithms. 

BENEFITS . Facility Relief 

0 Quality Voice Compression 

0 

0 

Increased total T I  Line Traffic 

High Speed Data Support (28.8 kbps) 

PLANT REQUIREMENTS 

Prequalification criteria: 

Any copper T-1, fiber optic carrier, low density digital microwave radio, high 
density digital microwave radio or Time Division Multiple Access (TDMA) satellite 
facility can take advantage of the capacity increase provided by the TC421IEC24 
system. 
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L I M I TAT1 0 N S 

ADPCM TC4211EC24 is for voice messaging circuits only. It is not designed 
for the use of HIR links. In addition. ADPCM does not allow 4TEL@ testing. 

The TC421/EC24 system can support dial-up or dedicated data rates with some 
limitations. For dial-up data some restrictions are imposed on the user selected 
data channel bandwidth (DCBW) option. For DCBW setting of 32 kbps and 40 
kbps, up to 24 dial-up data calls can be processed simultaneously, while 
supporting data rates up to 4.8 kbps and 9.6 kbps respectively. 

The bandwidth allocation efficiency realized by the compression algorithms in the 
TC421/EC24 system .is impaired when excess channels are fixed 
(uncompressed). The number of fixed channels should be kept to a minimum. It 
is not recommended to set all channels to a user as "fixed" bandwidth. There are 
a maximum of 192 payload bits available (1.456 Mbps). The following chart 
illustrates how fixed bandwidth channels will consume available bandwidth. 

TRAINING 

The TC421 Transcoder and EC24 Echo Canceler are by design relatively simple 
to engineer, install, provision and place in service. The operations and 
maintenance manuals provide all of the information required successfully 
installing, provisioning and placing in service a TC4211EC24 system. Telephone 
support for engineering, installation, provisioning and turn-up questions at no 
charge by contacting DSC's Customer Technical Assistance Center (CTAC) at 
97261 9-4 141 
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Attachment D - OSP Feeder Relief Triggers 

D1.O OSP Fill Calculation 

CAF feeder relief requirements will be based on existing working fills pius 
documented forecasts Working fills include 

. Active working service 

Seasonal left-in stations 

New dedicated services 

EDT lines dedicated to an address where EDT is implemented (Reference 
Section 13.0 for EDT Inventory Management) 

8 CLEC unbundled services 

Feeder facility non-repairable bad pair allowances will not exceed 2%-Urban 
and 3%-Rural for any working base (fill) or project trigger calculation. Distribution 
facility non-repairable bad pair allowar-5 will not exceed 1%. 

For the purpose of this document Urban refers to areas with "city like" 
characteristics, clusters of homes and/or businesses. Rural refers to areas with 
"country settings" characterized by open land and a reasonable distance 
between homes and/or businesses. 

LIF/LIJ lines dedicated to an address where EDT is not implemented 

- 

02.0 Feeder Cable Relief Triggers 

CAF relief strategy will be based on standard planning systems, technology, and 
tools, The Access Designer should ensure that an ADQ MARK run has been 
performed for the route being considered for relief to ensure that no available 
pairs exist that would allow for project deferral to a future year. 

The CAF feeder relief triggers are as follows: . When TCDSC can not be cost justified or utilized, Access Design typical 
cable segment fill relief triggers will be; 
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1 

2 

3. 

4. 

EDT Office 

Market Relief Trigger 

95% 

93% 

93% 

NON-EDT Office Segment Growth Rate < 2% 

95% 

94% 

93% 

NON-EDT Office Segment Growth Rate 2% - 4% 

93% 

92% 

90% 

NON-EDT Office. Segment Growth Rate > 4% 

93% 

90% 

85% 

All of the above include a 2%-Urban and 3%-Rural allowance for non-repairable 
defective feeder pairs. 

The Access Designer should reference Attachment D for the Copper Cable 
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Deployment Strategy and applications. 

When TCDSC is utilized, a typical feeder relief trigger for qualifying facility 
area cross connects should routinely range from 105% to 110% of 
assigned cable in count. 

0 Feeder relief strategy should include placement of facilities to 
permit removal of existing TCDSC for potential reuse elsewhere 
within the C.O. serving area. Remote TCDSC units should only be 
removed consistent with the need to reuse these units elsewhere 
within the central office maintenance area. 

03.0 Digital Loop Carrier (DLC) 

When utilizing DLC devices for CAF Feeder relief strategies, the following 
guidelines are to be applied: 

0 Size the DLC lot (purchase property, public or private easement) for the 
ultimate requirements at that location (1 5-20 yrs). & 

0 DLC cabinet should be sized (wired capacity) for minimum of five years 
growth. 

All new DLC placement should be equipped with 4TEL test capability 

DLC common equipment should be sized for a minimum of two years 
growth. 

0 

0 

0 DLC line provisioning should be calculated for one year minimum 
and two year maximum requirements. or as required by global contracts. 

Typical relief trigger for DLC line cards and common equipment will be 97% 
Typical relief trigger for DLC OSP cabinets will be 95%. 

The NetworWAccess Designer should reference Attachment H for Remote 
Switch and DLC applications. 

D4.0 HJCAP 

Planned HICAP prepositioning or upgrading facility provisioning requirements will 
be evaluated by Access Design with participation from BRPC and Network 
Design. Planned provisioning for HlCAPs will be done with sound business 
management and economic judgement. Priority of technology selection for 
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placement of facilities; 

1st - Fiber . 2nd - H D S L  on existing copper sheath 

3rd - Groom existing copper for repeatered DS1 

4th - Place new copper sheath for; 

A) HDSL, or 

B) Repeatered DSI 

Implementation of the selected technology should be synergistic with other route 
facility requirements. 

DS-1 Hot Spares should be provided in accordance with the GTE DS-1 Hot 
Spares Provisioning Guidelines dated May 20. 1996 (See Attachment L). The 
process outlined in the referenced memo should be used to determine whergto 
deploy DS-1 Hot Spares. Funding for DS-1 Hot Spares is contained in the growth 
budget. - 
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P Attachment E - OSP Feeder Design Parameters & Market Segment 
Guidelines 

€1.0 Standard OSP Feeder Design Parameters 

There are four basic OSP Feeder Design Parameters: 

0 

0 Widebandbroadband (> than DSI) 

Analoq 

Strategy - Minimize costs while providing P.01 grade of service meeting 
Commission requirements (p.01 refers to the number of blocked calls). Changes 
in technology such as fiber optics and digital pair gain will be deployed only when 
it is the best economic choice or customer requirements are mandated to be 
met. 

Design - The Analog network design employs the least cost combination of 
technology (pair gain and/or copper cable). There are no practical loop length 
limits. Loop treatment devices, such as load coils, loop extenders, voice 
frequency repeaters, can be deployed. Within company policy and product 
design parameters, two channel digital subscriber carrier (TCDSC) is a viable 
alternative. This traditional network design provides quality service when built 
and maintained as specified in 937-004-075, CAF Quality Provisioning 
Guidelines. 

Diaital 

Analog (Basic voice. POTS, and low bandwidth services) 

Digital ( Up to and including Basic Rate ISDN (BRI)) 

High Capacity Transport (up to and including DS1) 

fl. 

Strategy - Position facility capability for digital services up to and including Basic 
Rate ISDN (BRI) [I44 Kbps] at a minimum cost. Please refer to PAR 036. CAF 
Forecast Business Process for details on forecasting multiple bandwidth 
requirements. 

Design - Electronic Serving Area (ESA) design concepts are used in the Digital 
Planning Area. Customer loops are limited to 12,000 feet. Complete grooming 
of the distribution plant is not required (i.e. removal of bridge taps, fixed count 
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terminals) 

Hiqh Capacity Transport 

Strategy - Migrate and preposition facility capability for services up to and 
including repeater-less DS-I , where anticipated, at minimal cost. 

Design - Fiber Serving Area (FSA) design concepts are used in the High 
Capacity Transport Planning Area. Customer loops are limited to 5,000 feet. 
Requires a high functionality fiber fed DLC to implement. No analog carrier, 
bridge tap, or loop treatment allowed within the service area. 

Broadband 

Strategy - Strategically migrate facility capability for services greater than DS1 at 
minimal cost. 

Design - Fiber to major business customers. Fiber optic IOF and host remote 
links servicing Digital Loop Carriers. Design must allow for migration of fiber 
links to a ring topology. Y 

- 
€2.0 Design Guidelines: 

The Access Designer should utilize historical information and best judgement 
when determining the number of pairs to provision. These guidelines cannot 
cover every aspect of opportunities that exist in GTE's network, but, below are 
some general guidelines outlined by Network Planning: 

Locations out of the serving device (RSU, RLU, DLC) should be sized to meet a 
2.0' pair per housing unit (pr/HU) for residential growth in EC and HC markets 
and 1.5' pr/HU in an MC market (see chart on next page). Sizing for 
Commercial growth is dependent on the type of business. 

" Deviation from the above figures is at the discretion of the GM-IP or 
designee. 
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MARKET 

EC 

HC 

MC 

- 
Pairs per Lot 

2.0 

2.0 

1.5 

€3.0 Market Segment Provisioning Guidelines 

GTE has segmented its central ofice serving areas into three different market 
segment types [Extremely Competitive (EC). Highly Competitive (HC), and 
Moderately Competitive (MC)]. 

The market segment provisioning guidelines consist of the definition and gemral 
rules of provisioning for each market segment. 

Extremelv ComDetitive Markets 

These are very large metropolitan areas that share market presence with a CLEC. 

Market Strategy - GTE must exceed customer expectations for all services to 
grow their market share. We will provision broadband and digital services while 
achieving incremental growth in our core business. Aggressive investment in 
new Lines of Business to build regional mark =t strength. 

Provisioninq Guidelines 

- 

. Continue to provision Electronic Service Areas (ESAs) to enable 
enhanced services on short distribution cable plant. 

Fiber is preferred for HIR links to DLC's. The placement of fiber enhances 
our ability to deploy new digital technology and services and will also 
enhance our competitive position. 

0 

. Proactively maintain plant margins to mitigate held orders 

Use existing fiber network (IOF and Feeder) to maximize fiber hostlremote 

Two Channel Digital Subscriber Carrier (TCDSC) to be deployed as an 

. 
(H/R) links to ESAs. . 
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alternative lo copper for 2nd and 3rd line growth . High-bit-rate Digital Subscriber Line (HDSL) to be pre-provisioned for HI- 
CAP (DS-1) services on or before Customer Desired Due Date (CDDD) . Migration of business customers to ring diversity for broadband services 

Reuse of equipment will not be considered unless it has the ability to . 
provide all CLASS services (Le., CNID, Call Forwarding, etc.). 

When IOF cable sheath exhausts and placement of IOF cable is required, 
all IOF cable sheath relief will utilize fiber optic facilities (Reference 
Section F2.0). 

Hiqhlv Competitive Markets 

These market segments are urban in nature where GTE has a significant market 
presence. Other areas could include suburban markets adjacent to metro areas 
where GTE has small market presence in the overall area. 

Market Strategy - GTE will capture market growth and exceed customer network 
expectations by using current technology that most economically fits GTEk 
strategic direction. We will use second tier deployment (reuse of fiber terminals 
and pair gain systems) to preempt competition. Reuse of this equipment will not 
be considered unless it has the ability to provide all vertical services (Le.. CNID, 
Call Forwarding, etc.). 

- 

Provisionina Guidelines 

. 

Actively preposition enhanced services to line growth areas. 

Use exist,, 
limits. 

When ESA deployment is economically justified, redeployment of unused 
pair gain equipment will assist in implementation. 

HIR links to be deployed on best economic choice (;.e. existing fiber, 
existing screen or exchange cable) in accordance with PAR-025 

Rural portions of Highly Competitive Markets are to be provisioned based 
on provisioning guidelines for a Moderately Competitive Market. 

Gapper or TCDSC for facility relief when within technical 

When IOF cable sheath exhausts and placement of IOF cable is required, 
all IOF cable sheath relief should utilize fiber optic facilities (Reference 
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Section F2.0) 

Moderately Competitive Markets 

These markets are small cities with moderate or minimal growth potential 

Market Strateqy 

GTE will provide the regulatory required grade of service. We will invest in the 
network to foster economic development and to meet growth requirements at 
minimum cost. The existing network will be used for new services. 

Provisionina Guidelines 

0 

Proactively preposition for new line growth, 

Use existing copper or TCDSC for facility relief when within technical 
limits. 

0 Digital ESA deployment where economically viable. u 

When ESA deployment is economically justified, redeployment of used 
digital pair gain equipment will assist in implementation. If enhanced 
service forecasts exist in these areas, the reuse equipment must be 
capable of providing all CLASS services (Le.. CNID, Call Forwarding etc.). 

H/R links to be deployed on best economical choice in accordance with 

When IOF equipment exhausts, fiber terminals most likely will be installed 
by the redeployment of used equipment. 

When IOF cable sheath exhausts and placement of IOF cable is required, 
all IOF cable sheath relief should utilize fiber optic facilities (Reference 
Section G2.0). 

When IOF routes are exhausted, the first choice for temporary relief would 
be the use of ADPCM. 

0 

PAR-025. 

0 
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.- Attachment F - IOF Relief Triggers 

Fl .0 /OF Electronics (DCS, FOTs, Channel Banks) Relief 

Target objective requirements for these types of facilities will be triggered by 
Network Design evaluations from existing local study processes. All facilities are 
to be provisioned using sound judgement in keeping with a "Just In Time" 
provisioning concept. 

All fiber optic terminals (AsynclSONET) should be configured with the 
appropriate PADS and X:25 circuits to allow for monitoring by the Network 
Operations Center (NOC). The IOF Unit Driver addresses the funding 
associated with this requirement. 

F2.0 IOF Cable Sheath Relief 

Target objective of 95%-Urban and 100%-Rural trigger fills for cable shexth 
relief. Alternative solutions (e.g., asynchronous vs. SONET, lease vs. build, 
reuse or TC421) should be considered prior to major investments being 
committed. 

All IOF cable sheath relief should utilize fiber optic facilities. When initiating IOF 
cable sheath relief the NetworUAccess Designer should look for potential: 

. Synergy opportunities with BAU-Growth . Route and ring diversity opportunities 

Coordinate with National Program activities 

Competitive response positioning 

Unplanned IOF cable sheath relief requirements driven by Product Management 
requiring dedicated IOF fiber facilities include services such as 100 Mb MMDS 
and analog Video Connect. Product Management will be responsible for 
identifying the location where services will be offered, as well as an estimate of 
the quantity of services requiring dedicated IOF cable pairs. 

To assist with the allocation of the IOF Supplemental in the preparation of the 
Original Budget, Infrastructure Provisioning will be requested to provide to HQ- 
Network Planning in 2"d Quarter a prioritized list of IOF sheath relief projects 
scheduled for the up-coming year. 
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F3.0 IOF Route Diversity . Extremely Competitive Markets 

0 Upgrade all existing routes to route diverse SONET technology 

Deploy route diverse SONET technology in all new routes 

Deploy only fiber optic facilities . Other Markets 

An approved business case must justify route diversity (Reference 
memo from AVP-Network Operations Center, dated May 8, 1996, 
subject: Business Cases - See Attachment N). Referenced criteria 
were jointly developed by Network Operations Center (NOC), 
Carrier Line of Business (CLOB), and Network Planning. 

All route diversity requests should be analyzed locally via the 

For routes which meet the criteria, business cases should bo 
forwarded to Network Planning and Region Operation Support for 
approval. 

criteria provided in the attachment to the above memo. - 
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Attachment G - OSP Distribution Guidelines and Routine Growth 
Relief Triggers 

G1.O Planned Distribution Growth 

Definition: 

Planned Residential or Commercial Distribution growth consists of all activity 
required to provide service for new tract locations. 

Desian Guidelines: 

There are several items to consider when sizing distribution plant. Location 
(distance from central office), and type of customer (Commercial or Residential) 
are two main factors. 

The Access Designer should utilize historical information and best judgement 
when determining the number of pairs to provision. These guidelines canr%t 
cover every aspect of opportunities that exist in GTE's network, but, below are- 
some general guidelines outlined by Network Planning: 

0 Locations leaving the Control point cross-connect should be sized to meet 
a 2.5' pair per housing unit (pr/HU) for residential growth in EC and HC 
markets and 2.0' pr/HU in an MC market (see chart on next page). Sizing 
for Commercial growth is dependent on the type of business. 

Deviation from the above 5; Ares is at the discretion of the GM-IP or designee 
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MARKET Pairs per lot 

EC 2.5 

HC 2.5 

MC 2.0 
- 

/- 

Definition: 

Reactionary Growth is OSP growth activity such as entrance cablesand 
associated cable extensions due to requested or expected service order activity. 
Refer to section 3.1.1 for additional details. 

Desian Guidelines: 

Utilization of TCDSC systems should be approached as an alternative for sheath 
relief in the Network. According to PAR 057, TCDSC minimizes and/or avoids 
deployment of additional copper distribution plant in areas of slow growth or 
utilized in areas where GTE is attempting to extend the life of the existing copper 
plant. i he Access Designer should complete a cost analysis in order to prove its 
cost effectivene ?r the placement of copper facilities in the distribution 
Ntnnrork. (Refer IO u4.0 for additional information on TCDSC) 

- 

_. 

G3.0 Hicap 

Definition: 

Facilities capable of transporting data rates up to 1.544 Mbps 

Desian Guidelines: 

These facilities should be provisioned in accordance with the DS1 Hot Spare 
Provisioning Guideline, dated May 20, 1996. (See Attachment N) 

Selection of facility medium should be based on the following priority; 
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1st choice - Existing fiber DSl 

2nd choice - Utilization of HDSL on existing copper 

3rd choice - Existing copper span with repeatered DS1 

4th choice - Build new copper span. utilizing HDSL 

5th choice - Build new copper span, with repeatered DSI 

G4.0 Design Considerations 

SDecifications: 

While designing the distribution portion of the Network, it is imperative to follow 
current specifications. Some of the important specifications to follow are 
Practice 91 2-200-070 (Cross-Connection Outside Plant Design Engineering 
Application), Practice 938-01 0-070 (Outside Plant Facility Area Plan Design), 
Practice 938-010-071 (Outside Plant Rural Distribution Area Plan Deejgn 
Concept) and Practice 914-000-070 (Distribution Cable - General). These 
practices will give the Access Designer additional information on how to arrang5 
facilities and the resulting operational characteristics of the distribution portion of 
the Network 
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- Attachment H - Direct Digital Interface Applications 

- 
GTD - 5’ 5 ESS 1 DMS10 DMS 100 

DSC TR 303 TR 303 TR 08 TR 303 

Litespan ( la 1998) 

NORTEL TR 303 TR 303 Proprietary Proprietary 

Access Node 

RELTEC TR 303 TR 303 TR 08 TR 303 

DISC5 

Verify if the compatibility of the DLC for operation with the software release level of 
the GTD 5 switch. - 

Note 

0 

Other types of DLC’s available are: 

Fujitsu FACTR for business case applications 

Seiscor - S24-DU, 48 line cabinet may be used until a suitable 
replacement is available. 

Lucent - SLC 5 FPI, 51A and 90A cabinets may be deployed in GTD 5 
offices that do not have TR 303 capability. The larger, 80 series cabinets 
should not be used. 

All NGDLC should be equipped with 4TEL test capability., 
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c Attachment I - EXPRESS DIALTONE (EDT) 

11.0 Definition 

EDT is a network strategy that establishes a single permanent dedicated circuit 
from the central office line equipment to the customer demarcation point with 
restricted dial tone. Only one EDT circuit is provisioned to a service address and is 
limited to residential and selected business one party service. 

12.0 Office Selection Criteria 

r' 

Central office selection is based on the capital and expense cost to implement. 
This investment should be compared to the expense savings along with the GTE 
strategy for competitive positioning. Generally, central offices in the Extremely 
Competitive and Highly Competitive markets meet the requirements for 
investment to expense savings. In the Moderately Competitive markets, market 
conditions and order activity should be used to identify EDT office candidates. 

The following are general guidelines for selecting an office for EDT: 

1. Digital Technology required 

2. 

- 

High inward/outward R1 and B1 order activity. Central offices that have a 
network churn rate that exceeds 20% annually should be considered for 
EDT. Churn rate is a calculation of R1 and B1 inward movement divided 
>y total working R1 and B1 lines. 

Central offices that are being converted from electro-mechanical or analog 
to digital technology. 

3. 

13.0 Inventory Management 

EDT lines are permanent dedicated facilities and are counted as working for fill 
calculations. However, EDT lines that have been in inventory for over 12 months 
with no order activity will be considered as available when performing fill 
calculations on capital driven projects. If it is determined that releasing the EDT 
lines over 12 months will defer the cost of a work order to a future year, than the 
EDT's will be released by Access Design. When an EDT line has been in 
inventory for 18 months or longer with no order activity they are then considered 
available and should be treated as such. When an EDT is released, the 
telephone number and line equipment should be released for reassignment and 
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the remaining plant facility placed in a left-in status. Dlrect interface MUX'S with 
dedicated facilities should be managed in a similar manner. For further 
clarification on inventory methods on EDT lines over 18 months, please refer to 
the EDT and'LIJ Administration Policy dated June 11. 1997. 

Inventory Management should review the MARK system inventory at least once 
per quarter. EDT aging information is available from the MARK system EDT 
AGING REPORT. This report can be run on demand for each individual wire 
center and will provide the total number of EDTs in inventory by age group. The 
Aging Report will also provide a listing of individual EDT lines by telephone 
number. 
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Attachment J - Unit Drivers 

UNIT DRIVERS 

The Network Planning - AccessllOF staff is chartered with the responsibility for 
development of unit drivers for the growth portion of the capital budget, as it 
relates to the local loop and interoffice portions of the network. 

In an effort to clearly communicate our intended methods, and also provide you 
an opportunity to recommend enhancements, we have set forth a list of 
assumptions for each of the unit drivers we will be submitting for the coming 
year's budget. 

/L- 

For additional information on unit drivers, please access 
http://netDlan.irnqtx.tel.qte.com/UDwrs/UDrvrs.htm on the Intranet. 

LOCAL LOOP UNIT DRIVERS 

1. DSO (POTS) Service 

AssumDtions: 

- Average loop length taken from CAPS/ICAPS 

Three-year average cost per pair-kilofoot taken from OSP Capital Activity 

Support structure (Le. poles, conduit, manholes) included 

- 
Summary 

- 

2. DS1 service 

Assumption 

15% of DS1 gain via fiber 

45% DS1 gain via HDSL 

40% DSI gain via Copper T I S  

65% of DSI fiber applications are initial installations 

- 35% of OS1 fiber applications subsequent installation added to existing 
location 
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FOT cost based on 6MB FOT technology 

7,500 feet 12 fiber cable for fiber applications 

support structure overlay provided for OSP Construction 

25% TI/DSls equipped with spare spans 

3. DS3 Service 

Assumptions: 

- 70% of Customer Premise FOTs are rack mounted 

30% of Customer Premise FOTs are cabinet mounted 

10% of Customer Premise locations require an FOT 

- 65% of the DS3 gain is initial DS3 installations 
u 

35% of the DS3 gain is subsequent installation added to existing FOT - 
- 25% of the DS3 gain generates moves to new locations 

OC3 FOT used to establish OC3 cost 

7,500 feet of 12 fiber cable for new installs and relocations 

prorate given for consumption of existing fiber margins 

- 

- 3,000 feet; 2 fibers 

4. ISDN - C12Kff 

Assumptions: 

- 75% of ISDN services 4 2  Kft 

9 Kft average loop length 

5. ISDN - >12 KR (new) 

Assumptions: 

- 25% of ISDN services >12 Kft 

15 KR average distance to remote concentrator 
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6 Kft average loop length to customer 

6. ATM - DS1 (new) 

AssumDtions: 

- 15% of DS1 gain via fiber 

45% DS1 gain via HDSL 

40% DS1 gain via Copper T I S  

65% of DS1 fiber applications are initial installations 

35% of DS1 fiber applications subsequent installation added to existing 
location 

FOT cost based on 6MB FOT technology 

7,500 feet 12 fiber cable for fiber applications 

support structure overlay provided for OSP Construction 

- 25% Tl IDSls equipped with spare spans 

7. ATM -DS3/OC3 

AssumDtions: 

70% of Customer Premise FOTs are rack mounted 

- 30% of Customer Premise FOTs are cabinet mounted 

10% of Customer Premise locations require an FOT 

- 65% of the OC3 gain is initial OC3 installations 

35% of the OC3 gain is subsequent installation added to existing FOT 

25% of the OC3 gain generates moves to new locations 

OC12 FOT used to establish OC3 cost 

7,500 feet of 12 fiber cable for new installs and relocations 

prorate given for consumption of existing fiber margins 
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3,000 feet; 2 fibers 

25% of ATM DS3/OC3 circuits originate in office where ATM switch 
. is located 
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/-- Attachment K - Program Category Codes 

,-- 

Program Category Code Descriptions 

(Core Program only-does not include HQ Program Codes) 

GROWTH 

GAOO Growth to Switching Equipment 

This category includes expenditures for central office switching equipment to 
meet local growth requirements within the central office. Included in this 
category is land and building expenditures as a result of switching growth. 

GEOO Growth to Inter-Office Facilities 

This category includes expenditures for central office transmission equipment 
and outside plant to meet local growth requirements in the inter-office facilities. 4d 

GE70 Growth to Inter-Office Facilities 

This category is for the DS-1 policy to have hot spares for hicaps. 

GHOO Lc. 31 Loop 

This category includes expenditures for transmission equipment and outside 
plant to meet the requirements for local growth. This part of the network is from 
the central office to the customer. It  inc :es pair gain devices, repeaters, OSP. 
etc., as well as land and bui' 

'~ 100 Internet F--s*?h 

GPO0 Access Tandem 

This category includes expenditures for central office switching equipment to 
meet tandem growth requirements. It includes land and building requirements as 
a result of switching growth. 

- 

'g requirements to support pair gain deployment. 
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Attachment L - Letters 

May 20, 1996 

To: Distribution List 

Subject: DS-1 HOT SPARES PROVISIONING GUIDELINES 

The intent of this policy letter is to provide the GTE Telephone OperatZns 
guidelines and recommendations regarding the provisioning of DS-1 hot spares 
in the CAF network. The attachment provides the details for establishing a DS-1 
hot spare, and the methodology for appropriating funding in the MONG budget 
via the unit driver process from 1997 and beyond. 

The primary objective of the "Hot Spares" program is to improve customer 
perception of DS-1 services by reducing failure frequency and time-to-restore 
wasurements cf DMOQ. The ability to provic? services a responsive manner 
has bec-me n . ~ e  of an iss. 
carriers. GTE is committed tc ,iieving significant improvements in netwoiK 
reliability in cider to meet the expectations of business, consumer and carrier 
market customers. 

We recognize that this is an important and sensitive issue, however, clarification 
of GTE's position on this matter should provide the direction that is needed to 
satisfy customer service requirements. We trust this updated policy will be a 
significant enabler as you develop your deployment strategies. 

we experience competition from altew 
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Subject: DS-1 HOT SPARES PROVISIONING GUIDELINES 

Attachment DS-1 Hot Spares Provisioning Guidelines 

(Applicable for GTE CAF portion between serving wire center and end user 
customer) 

Overview 

The hot spare policy includes the strategy and methodology to deploy hot spares 
(BAU) on a going forward basis beginning in 1997. Also, included in this policy is 
information regarding funding in the MONG budget via the unit-driver proces%- 

A DS-1 high capacity hot spare span line is defined as a conditioned metallic 
facility to assist in the rapid service restoral of an impaired transmission facility. 
The primary purpose of this hot spare span line is to reduce the amount of 
service down-time due to the impaired transmission facility, while providing for 
the transfer of a customer service span from a known bad facility to a good 
facility. Metallic based facilities includes both T-1 and HDSL technologies. 

With customer demands increasing, GTE must maintain its embedded copper 
facilities to guarantee a competitive advantage while improving performance and 
reliability of the DS-1 network. One solution involves installing smart T1 network 
equipment onto the existing copper facilities. Smart network equipment refers to 
an infrastructure of span line equipment with remotely addressable repeaters, 
performance monitoring network interface devices (NIDs) and T1 network 
interface maintenance switches. The provisioning of hot spares equipment does 
not include automatic protection switching, test access, test equipment or quasi- 
random systems. Hot spares is not provided on fiber facilities, since redundancy 
protection is already provided on both the fiber network and equipment. 

Drivers for Hot Spare deployment includes the following: 

1) Service/Maintenance - Identify big hitters in the embedded base, and DS- 
1 facilities that have historically demonstrated non-compliance of the DMOQ 
service restoral times, and circuit failure frequency measurements. 
Improvements in these service quality measurements will favorable impact our 
abilitv to meet the IXC Time-to-Restore (TTR) repair targets, and the Customer 
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Desired Due Dates service levels 

2) Strategic/High Visibility Account or Application - Because of the limlted 
program dollars, target hot spares growth to IXCs, high-end Branch accounts 
and major GTE market offices. 

3) Central Offices - Hot spares require manual switching at the serving 
central office. Therefore, "biggest bang for the buck" in reducing restoral times 
can be realized in manned COS. The attached prioritized listing of central office 
locations with the highest density of DS-1s was provided to each Region along 
with the transfer of hot spares funding during March of 1995. This list should be 
used as an initial starting point for determining where hot spares should be 
deployed. 

Deployment Criteria 

Hot spare DS-1 high capacity facilities will be provisioned using the following 
criteria: 

1) Maintain a ratio of one spare line for every four DS-1 circuits provisio%d, 
Le., - 

1 - 4  DS-1s = 1 spare, 

5 - 8  DS-1s = 2spares. 

9 - 12 DS-1s = 3 spares, etc. 

2 )  Fiber facilities should be provisioned on any initial order of four or more 
new DS-1 services. In the Extreme, High and/or Moderately competitive 
markets, fiber is fast becoming the medium of choice for new installations 
3ecause of its reliability and high performance. Replacing all copper is in itself 
expensive and impractical, therefore reducing costs and improving service is 
critical. Therefore, for an interim period, DS-1 services may be provided via 
metallic facility until a fiber facility is available. Provide a fiber facility when: 

Customer's initial order reflects a total of four or more DS-1s. 

Customer agrees to additional facility provisioning time when necessary 

3) When a chronic service condition exists on a existing DS-1 facility, provide 
a hot spare high capacity DS-1 facility. A Region Operations team should 
evaluate the customer T1 outage conditions, and recommend where to deploy 
the hot spare DS-1 facility. A chronic condition is defined as company detected 
trouble or repeated customer trouble occurring three (3) times within a 30-day 
period on the same DS-1 facility where a hot spare would have eliminated the 
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trouble report 

4) A Network Planning/Design evaluation will be made on existing metallic 
facilities operating with four or more DS-1s .  In situations where the distributjon 
facility serves several customers with four or more D S - i s ,  conduct the route 
evaluation for possible fiber augmentation within the next planning period (i.e., 
one year). This is applicable for both new and/or existing services. 

Funding 

Beginning in 1997, funding for provisioning a hot spare line will be included in 
each Regions MONG budget via the unit driver process. An additional cost/DS-1 
component factor will be inserted in the unit driver algorithm when provisioning a 
DS-1 hot spare on a local loop facility. As the forecasted growth for D S - i s  
increase annually, BA will include a incremental funding for a hot spare hicap 
span line in the MONG budget. 

Recommendation 

The Regions/States will be responsible to develop a tactical plan to address-IS- 
1 facility problems, due to failure frequency and time to restore measurements, 
for the embedded base and on a going forward (growth) basis. The plan should 
include hot spares that are required to address the remaining embedded 
problem areas and also fund hot spares on a going forward (growth) basis, Le.. 
during 1997 and beyond. 

We recommend that a Region team be convened to address hot spares 
provisioning, and be responsible for ensuring that the m: ximum benefit is 
attained from the allotted funding in the MONG budget. This team should 
consist of representaVres from Network Planning/ Design, Network Engineering, 
Jetwork Reliability and the BRPC groups. The team should address hot spares 

provisioning with the intent of improving DMOQS, by addressing the major 
drivers previously mentioned and by taking into consideration the outlined 
deployment criteria. 
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May 8 ,  1996 

Sub]. Business Cases 

Criteria ThresholdlFactors - 
Network Health, (#of Incidents + (Blocked Calls / 5000)) for past 2 years 
Network Throughput /year, 
Diversity Cost 5 Capital 
Diversity Cost /MOU Protected 

> 5 
> 12M MOU lyr. 

5.01 lMOU 

(Interlata + lntralata toll MOU) - 

Relative Ranking Index, (note * > 5  

Network Health ' (Network ThroughpuVDiversitv Cost) * Market Position 

Revenues, (Retained /New) 5 Revenues 
Savings, (Capital /Expense /Maintenance) 
Frequency /History of Incidents andlor Cable cuts, 

$ Savings 
Avg #/year. and period of 
time 

- Root Cause of Cuts (Special Cause/Common Cause) 

/- 

NETWORK RELIABILITY ROUTE DIVERSITY CRITERIA 

Current strategies have been to provide route diversity in offices designated as 
extremely competitive, i.e., based on Carrier LOB priority list, and where funding 
is included in the IOF SIA (TP13) Strategic Plan. In .high and/or moderately 
competitive rnarkets/offices, route diversity is not provided unless there are some 
overriding business or strategic reasons. The issue is how to achieve a common 
methodology for evaluating route diversity business cases in the high and/or 
moderately competitive markets. One significant measure of network reliability is 
blocked calls due to network failures. Route diversity aids in reducing blocked 
calls and failure frequency. Therefore, in the high andlor moderately competitive 
markets, route diversity requests will be evaluated using the following criteria/ 
thresholds: 
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Strategic Drivers Positioning. 

New Services, 

Offerings. 

By-pass Alternatives, 

Type of Facllltles /Modernization, 

IXC Requirements, 

DMOQ Impacts 

Note 1: Network Health * (Network ThroughpuVDiversity Cost) + Market Position = Relative Ranking !ndex 

 where^ ' Network Health = Network Incidents (Time &Volume) for past 2 years 

Network Throughput = Equivalent MOUs /year 

Diversity Cost = Capital Cost for Diversity 

Market Position = Tandem Tier/ Cluster Market Value, (High=Z,Moderate=l) 

Relative Ranking Index = A  Number Used to Rank Business Cases 

- 

Attachment ' - Provisioning Guidelines for Unbundled Network 
Element 

MI.O General Information 

The following section of this attachment provides general direction related to the 
provisioning of Unbundled Network Elements (UNE). Some differences may 
exist between the information provided in this attachment and components of 
actual GTEKLEC contractual agreements. 

a) CLEC personnel should be contacting GTE through their designated GTE 
Account Manager. I f  Network Operations employees are contacted by a 
CLEC, they should be referred to the CLEC's GTE Account Manager unless 
the Account Manager has previously approved CLEC contact with designated 
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Network Operations employees 

Review the appropriate section(s) of the GTEICLEC contract before providing 
any information or performing any work activity. DO NOT assume that any 
two GTEKLEC agreements are the same. 

DO NOT perform any service for a CLEC that is not permitted by their 
contract. (Le., DO NOT perform any service for a CLEC just because we 
contractually provide such service for another CLEC). This could harm 
contractual agreements, which have been or will be negotiated with other 
CLECs. 

Consult your Region/State Legal or Regulatory department with any 
questions concerning the execution of contractual services for CLECs. 

M1.l Impact to Methods of Provisioning 

Based on GTE's interpretation of the 8Ih Circuit Court ruling, CLEC's purchasing 
UNE's will be required to collocate (physical and virtual) at the Central O&e 
where the UNE's are being provided. Each loop or port element shall be 
delivered to the CLEC collocation arrangement over a loop/port connector 
applicable to the UNE's. The CLEC shall combine UNE's with its own facilities. 
GTE has no obligation to combine or recombine any network elements for the 
CLEC. 

M2.0 Local Loop Unbundling 

GTE agree- to unbundle the 2-wire local loop network element. These 
unbundled ioop elements will be provided to the CLEC at parity with GTE 
customers and will comply with GTE voice grade loop design specifications. 

a) The unbundled loops begin at the main frame of the wire center that serves 
as the rate center for the CLEC end user associated with such loops, and 
ends at the associated NID. 

Any such loop will meet GTE specifications for voice frequency transmission 
parameters and may include load coils, bridge taps, etc, or may be carrier 
derived (i.e. pair gain applications, loop concentratorlmultiplexers). 

b) 

c) GTE is responsible for the maintenance of unbundled local loop network 
elements. 
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M2.4 Unbundled Loop Facility Certification 

Before deploying any service enhancing copper cable technology (e g , HDSL, 
ISDN, etc ) over unbundled 2-wire network element, the CLEC shall notify GTE 
of such intentions 

GTE will assess the loop transport facility to determine whether there are any 
existing copper cable loop transport technologies (e.g. analog carrier, etc.) 
deployed within the same cable sheath that would be interfered with if the 
CLEC were to deploy the proposed service enhancing copper cable 
technology. 

If there are existing copper cable loop transport technologies within the same 
cable sheath, or GTE already has planned projects to deploy such 
technologies within the next six months, GTE will inform the CLEC that their 
request will not be permitted. 

If the CLEC has deployed these technologies without notifying GTE and it is 
determined that these services are causing interference, the CLEC will be 
directed to immediately remove these services. The CLEC will be required to 
reimburse GTE for all incurred expenses related to these activities. 

Conversely, prior to GTE deploying service enhancing copper cable 
technology, GTE will validate, through a search of its facility assignment 
records, that CLECs have not deployed technologies that would interfere with 
those planned by GTE. Should such incompatibility exist, GTE will not deploy 
such technology. 

If the CLEC can demonstrate that they have complied with GTE's certification 
policy, and that GTE has subsequently deployed technologies which cause 
interference with a CLEC's end-user's service, GTE will remove such 
technology from the cable sheath, and reimburse the CLEC for all related 
costs. 

- 

M2.2 Integrated Digital Loop Carrier (IDLC) Unbundling 

Where GTE uses Integrated (Direct Interface) Digital Loop Carrier, GTE will 
make alternative arrangements to permit the CLEC to order a contiguous 
unbundled network element from the CLEC's end-user to the GTE main frame, 
to the extent such arrangements are technically feasible. 

a) These arrangements may include; 

1, Utilization of existing embedded copper cable facilities, 

64 

GTE Confidential 



P. 

2 .  

3. 

Over-building with D4 channel banks, 

Conversion of integrated (direct-interface) DLCs to non-integrated 
. (universal) systems, 

4. 

5. 

This decision will be made by Region Infrastructure Provisioning based 
upon economics and forecasted demand provided by the CLECs. 

GTE is permitted to recover the costs of unbundling such loops. Consult 
your RegionIState Regulatory department with questions concerning the 
method of cost recovery. 

In some cases it may not be technically feasible to unbundle IDLC loops 

Where NGDLC technology exists, employ virtual remote terminals, 

Permit the CLEC to purchase an entire Integrated DLC 

a) 

b) 

1. The local municipality may not permit the placement of 
additional OSP cabinets that may be required, -_ 

2. The facility is incapable of supporting the capability (i.e. 
ADSL) desired by the CLEC. 

/- M3.0 Sub-Loop Unbundling 

Some GTEl LEC agreements require GTE to provide access to the sub-loop at 
the Feeder/Distribution Interface (FDI) [cross-connect box location]. These 
agreements may vary state to state. Be sure to consult the GTE / CLEC contract 
agreement from your particular state. If the contract does not specifically require 
sub-loop unbundling, then no such services should be performed. Note: All 
sub-loop unbundling requests need to go through the BFR process. 

a) The CLEC pays the cost to modify the GTE network to support sub-loop 
access, over and above the cost of the loop. 

The CLEC pays GTE to perform all cross-connects at the FDI to their 
facilities, over and above the cost of the loop. 

The CLEC is NOT permitted to access GTE's FDI 

GTE is NOT responsible for the end-to-end loop design/performance of 
CLEC facilities that utilize GTE sub-loop elements (i.e., GTE designs to a 
total loop configuration. GTE does not separately guarantee the 
transmission characteristics of either the loop feeder or loop 

b) 

c) 

d) 
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distribution. NO such design specifications for the loop feeder and 
loop distribution have been established by the standards bodies.) 

Technical interface specifications, maintenance and administration issues 
will be resolved to the mutual satisfaction of GTE and the CLEC. If the 
parties cannot agree, GTE will provide access to the sub-loop network 
elements using existing interface specifications, maintenance and 
administrative policies. 

e) 

M3.1 Unbundled Loop Feeder and Loop Distribution 

Unbundled Loop Feeder and Distribution provided to the CLEC will be of the 
same condition that exists for the current GTE customer. All sub-loop 
unbundling requests need to go through the 6FR process. 

a) Any special conditioning of the Unbundled Loop Feeder and Distribution 
required by the CLEC will be provided on a case-by-case basis, and must 
be paid for by the CLEC. 

The CLEC will be required to perform the necessary loop certification-Gee 
Section K3.2) for unbundled loop feeder and distribution netwoFk 
elements. 

GTE is responsible for maintaining the unbundled Loop Feeder and 
Distribution network eler nts. 

Unbundled Loop Distribution shall suppxt available functions associated 
with provisioning, maintenance and testing itself, as well as provide 
necessary access to provisioning, maintenance, and testing functions for 
Network Elements to which it is associated. 

Where the Unbundled Loop Feeder andlor Loop Distribution is other than 
a copper facility the CLEC may require copper twisted pair Unbundled 
Loop Feeder and Loop Distribution. 

b) 

c) 

d) 

e) 

1. GTE is required to provide such copper twisted pair to the 
extent it is not required by G I E  for its planned requirements. 

If such copper twisted pair Unbundled Loop Feeder and/or 
Distribution is not available GTE is NOT required to 
construct such facilities for the CLEC. 

2. 

f) GTE is NOT responsible for the end-to-end loop design/performance of 
CLEC facilities which utilize GTE sub-loop elements. (Reference note in 
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paragraph K4.0.d.) 

M3.2 Unbundled Loop Concentrator I Multiplexer 

Unbundled Loop Concentrator / Multiplexer provided to the CLEC will be of the 
same condition that exists for the current GTE customer. All sub-loop 
undbundling requests need to go through the BFR process. LOOP 
Concentrator/Multiplexer include D4 channel banks, direct interface Digital Loop 
Carrier (DLC) systems, universal (COTed) DLC systems, etc. 

a) Any special conditioning of the Unbundled Loop Concentrator / Multiplexer 
required by the CLEC will be provided on a case-by-case basis, and must 
be paid for by the CLEC. 

GTE is responsible for maintaining the Loop Concentrator l Multiplexer. 

GTE.is NOT required to replace the embedded Loop Concentrator / 
Multiplexer in order to provide features and capabilities which the 

b) 

c) 

embedded loop concentrator is incapable of performing. u 

d) GTE is NOT responsible for the end-to-end loop design/perforrnance of 
CLEC facilities, which utilize GTE sub-loop elements. (Reference note in 
paragraph K4.0.d.) GTE views Loop Concentrator/Multiplexer as an 
alternative feeder technology. .- 

M4.0 Unbundled Dark Fiber 

In some states GTE is required to provide access to unused fiber (dark fiber) as 
an unbundled network element. In some states this is limited only to fiber that 
exists in GTE's Inter-Offce network. In other states access to unused fiber 
feeder is permitted. Consult with your local Legal and l or Regulatory 
department concerning the specific requirements for your state. 

a) GTE is NOT required to make available for lease by a CLEC more than 
25% of its unused dark fiber capacity in a particular feeder or dedicated 
interoffice transport segment. 

In those applications where the CLEC requests optical regenerators, such 
regeneration will be provided by GTE on a case-by-case basis with the 
additional costs to be borne by the CLEC. The CLEC may provide its 
own optical regeneration equipment within the CLEC's physicallvirtual 
collocation space. 

GTE lease agreements for such fiber may provide that they are revocable 

b) 

c) 
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-- upon twelve months notice by GTE provided; 

1. GTE must demonstrate that the subject fiber is needed to meet 
GTE's bandwidth requirements, or the requirements of another 
CLEC, 

2. GTE can demonstrate within a twelve month period after the 
date of a fiber lease that the CLEC is using the leased capacity 
at a transmission level less than OC-12, 

3. Whenever GTE revokes a dark fiber lease agreement, GTE will 
provide the CLEC a reasonable and sufficient alternative means 
of transporting the traffic. 

d)  In the case of fiber feeder the CLEC will bear the cost of extending dark 
fiber in the feeder segment of GTE's network to the CLEC's end-user 
premises or to the CLEC's facility access hub within GTE's loop access 
network. 

,--- 

M5.0 Unbundled Local Switching 

GTE will provide an unbundled local switching element to the CLECs. This 
element provides the capability for the CLEC to offer switched-based sewices to 
their end-users using GTE's switches. 

M6.0 Unbundled /OF 

CLECs are permitted to lease unbundled IOF (dedicated) transport from GTE 
and interconnect these elements with; 1)Their physicalhirtual collocation 
equipment, 2) Unbundled Loops or Unbundled Loop Feeder, 3) Unbundled Local 
Switching, and 4) GTE multiplexing devices including D4 channel banks or digital 
cross-con nect systems. 

The CLEC will be permitted to lease unbundled IOF at any technically feasible 
rate (Le.. DSO, DS1, DS3, OC-N). Refer to the GTE / CLEC contract for your 
state to determine which IOF transmission rates will be provided on an 
unbundled basis. 

The point of interconnection between the CLEC and GTE equipment will be the 
appropriate cross-connect frame of DSW3X or fiber patch panel (for OC rates). 

The CLEC may have access to GTE's digital cross-connect systems (DCS) in 
the same manner as made available to IXCs. 
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M7.0 Remote Switch Collocation 

At locations where GTE's central offices are configured in a HosVRemote 
arrangement. the following factors must be considered before determining the 
collocation site: 1) The central office must have its own NPNNXX; 2 )  The central 
office must have its own unique CLLl Code; and 3) The central office must have 
its own set of V&H coordinates. 

Example #1: In a HosVRemote arrangement where the NPNNXX resides in the 
remote unit, collocation is required in the remote unit. 

Example #2: In a HosVRemote arrangement where the NPNNXX resides in the 
host unit, collocation is required in the host unit. 

Some state commissions have ruled that GTE must permit collocation of remote 
switching technology. This requirement will vary from state to state. Therefore, it 
is very important that you review the GTElCLEC agreements to determine the 
specific requirements for your state(s). 

If collocation of remote switching equipment is not specifically permitted-by 
contract in your state. you should assume that it is not permitted. 

GTE continues to advocate maintaining a 5-year planning horizon for reserving 
central office space, unless otherwise specified within the GTE / CLEC 
contractual agreement for your state. 

- 

P 

c 
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1.1 
Purpose 

1.2 
Filing 
Instructions 
and 
Supersedures 

1.3 
Reason for 
Reissuing 

Responsibility 

1.5 
Disclaimer 

1.4 

This practice describes the GTE standard buried service wire that is served by 
aerial or buried facilities. 

Discard all previous issues and associated addenda of this practice and file this 
issue numerically in your G E  Telephone Operations practices 681 

This practice supersedes 

0 AII local practices. policies. procedures, general instructions. letters. and 
memoranda which address mi8 sublect 

0 m y  document which prwides intormation contrary to me information 
contained in mi8 practice 

This practice has been reissued to Incorporate multiple changes in me content 
Read this entire practice IO ensue you familiarity wim the new information 

-A 

- 

This practice was published by the GTE Telephone Operations Administrative 
Services Department. For more information abwt this practice, contact the 
Headquaners Netwoclc Provisioning Department. 

This practice was prepared solely tor the use of GTE Telephone Operations. lt 
must be used only by its employees, contractors. customers and end users, when 
Installlng, operatlng. malntalnlng. and repairing OTE Telephone Operations' 
equipment, facilities and services. Any other use of mis practice is fofbidden. m e  
information contained in this practlce may nol be applicable in all circumstances 
and is subject to change without notice. BY using this practice me user agrees 
that GTE Telephone Operations will have no liability (to the extent permitted by 
applicable law) for any consequentlal. Incidental. special, or punitive damages 
that may result. 
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2. overview 

2.1 me following documents are referenced in this practice, and could be required 
for performing certain related tasks. References 

. For Informrtlon Ab0 ut... See ... 
Statlon Groundtna Reouirements. Descriotlon 435-800-100 

Wire Open- Eridling- Description 628-290-200 
and Installation 

me following chart provides definitions tor the acronyms and terms used in mis 
practice. 

Acronym De?lnIUoUon 

2.2 
Definitions 

Awe American Wire Gauge 
~~ 

EPTR Extended mennoplastic Rubber 

MGN Multi-Grounded Neutral 

NESC National Electrical Safety Code - 
NID Network Interface Device 

PLP Performed Line Products 
~ ~ 

PVC Polyvinyl Chloride 

R.H Round Head 

3. Description of Buried Service Wire 

3.1 
General 
Description 

GTE-standard buried servlce wire is a shielded, palred wire product for direct 
burial Installation. It provldes telecornmlcatlons services between me outside 
plant senring cable facillty and me station protection devlce. 

The burled setvice wire Is sunable for random lay-jolnt trench wnh power facilities 
under 3oov. and is avallable in two- and flve-pair. armored and nonarmored 
contlguratlons. ll is also available prelnstalled in a %-inch polyethylene innerduct 
(service wire Induct). 
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3. Description of Buried Service Wire, continued 

3.2 m e  following are descriptions of twopair and fivepair buried service wire 

DescrlpUon Buried Service Plb ~* 
Wire 
Identification Two-Pair #1 Blue/white with blue longitudinal stripe. 

Number 

x2 Orangemite with orange stripe. 

FivePair #l Blue/white with blue stripe 
x2 Orangelwhite with orange stripe. 
x3 Greenmite with green stripe. 
#4 Brown/white with brown stripe. 
x5 Slatemite with 81818 stripe. 

3.3 
Nonarmored 

Nonamred bwied service wire is used in areas not susceptible lo  sheath 
damage by: 

a Subsurface rodents 
a Rocks. 

Service Wire 

3.4 
Armored 
Service Wire 

P 

3.5 
Service Wire 
induct 

3.6 
Jacket Marking 

a Foreign objects. 

Components include a: 
a 

a 

Black polyvinyl chloride (PVC) outer jacket extruded over a &mil bronze alloy 
corrugated tape shield and nylon rip cord. 
Clear plastic mylar wrap swrounding color coded, solid polyolefin insulated, 
22-AWG solid annealed copper paired conductors, encapsulated with 80' 
Wended Thermoplastic Rubber (ETPR) filling compound. 

-d 

- 

Armored buried service wire is used in: 

a Rocky  soil conditions. 
a Known gopher-infested areas. 

Design features Include a: 
a 

a 

Black PVC outer jacket exbuded over a 5mli copper-clad stainiess steel 
shield and inner black polyethylene jacket. 
Clear plaStlC mylar wrap SUfrOunding color coded, solid polyolefin insulated, 
2-AWG solid annealed copper paired conductors, encapsulated with 80" 
ETPR filling compound. 

m e  service wire indud 1s a %-inch inner diameter prelubricated highdensity 
polyethylene innerduct. wilh the service (drop) wire preinstailed and ready for 
placement. 

Placement methods are the same as for standard senice wire. Use the service 
wire induct wherever buried service wire is normally placed to provide service to 
a resldential or business customer. me duct can be ordered without wire and with 
a pull string. 

The outer sur1ace of the jacket is indented at 2-foot Intervals with Me: 

0 Manufacturer's name. 
a Year of manufacture. 
a Number of pairs. 
0 AWG identification. 
a Sequential length mmlng. 
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4. Installation Guidelines 

4.1 
Introduction 

4.2 
Buried Service 
Loop Design 
Limits 

4.3 
Joint Trench 

4.4 
Random b y  

issue 3. May 1992 

Observe the following guidelines when installing buried service wire or dropin 
duct. 

a Avoid: 

a Not lass than &inch radius for buried service wire. 
a No1 less than lGinch radius for dropin duct. 

- Sharp bending. 

- Kinking. 
- Cfushing 
Place buried service wire and drop-in duct by: 
- 
- Using a trencher. 

a Cover me wire a minimum of 12 inches unless mandated by local regulatory 
agencies. 
NOTE: 

0 

Using static or vibratory plow machines. 

- Hand digging. 

Mlnlmum covers are apecMed trom final grade. 
a Make the buried service wire location, when possible, the shotlest distance 

from the main cable trench or terminal lo the customer service entrance. 
NOTE Avold obstacles such as septlc tanks, large trees, proposed_ 

mea for garages, swhvnlng poob, bulldinga, fiower beda, and 
other utllltles. 

Buried service wire facilities must not exceed lengths greater than lo00 feet 
unless Networh Facilities Engineering provides approval. 

In a joint trench olace buried service wire ONLY with primary conductors of 300 
volts or less (phase to ground), having a bare concentric neutral. 

In random lay conflgwallons, lace burled service wire with secondary power 
COflduCtOrS. having vc1+--9s of *?O wits (phase IO ground), regardless of mutrai 
confis .ation. 

The protector w h ~  le wire terminates must be bonded lo  me power 
neutrallground in accordance wHh GTE Telepnone Operations Practice 
435-603-100. 

i f  the pedestal where me wire terminates is located within 6 feet of the power 
transformer, the pedestal must be bonded lo  the lransformar with a M-AWG 
insulated. grounded wire. This is a National Electrical Safety Code (NESC) 
requirement 
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5. Buried Service Wire-Terminated on Outside 
Building Wall 

5.1 When me burled service wire is terminated on the outside of the buiiding waii: 

New hlstall8tiOn . 0 Mount the protector on the outside wall approximately W inches above the 
final grade ievei. Guidelines 

0 Terminate the buried service wire in the station protector or Network Interface 
Device (NID) and the wire shield bond, using the PW floating servi-bond 
service wire shield connector. 

5.2 
Mechanical 
Protection 

Use one of the toliowing two options lo instail buried service wire 
0 The wire can be protected by a %'-inch I.D.. 42-inch L. PVC entrance tube with 

a 90' bend. me 42-inch plastic tube is required to protect the drop wire it it IS 
used in a building's interior. 
Use%-inch plastic molding to protect the buried service wire at the customer 
premises when the structure foundation extends beyond the waii, or otherwise 
prevents parallel alignment of the WC entrance tube. 

0 

Dropin duct eppiicallon does not require additional protection on external 
building applications tIecau8e the drop-in duct is not approved for interior 
applications. Use coupling lo connect the dropin duct to the plastic tube. Use 
this coupling when reconnecting duct sections that have been seveted. 

ed 

- 
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5. Buried Service Wire-Terminated on Outside 
Buildinn wall. continued 

5.3 
Installing the . 
Entrance lbbe 

install me entrance tube as described in the following chart. 

Instalhg the Entrace W e  

issue 3, May 1992 

1 Remove the earth in an area around the sewice wire, if necessary, 12 
inches deep, and out to at least 18 inches from me wail. 

2 Insert the free end Of the buried service wire into the 18-inb end of the 
entrance tube. 

Continue to push the wire through the tube until the 90" bend can be 
positioned in the boiiom of the hole and nexi to the wall. 

Position the bottom of the tube 12 inches below the final Orade line. 

3 

4 
~ 

5 Secure the tube to me wall by placing a 1-Inch cable clamp 1 inch 
below the top of the tube, as shown below. 

1-INCH OFFSET 
CABLE STRAP 
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5. Buried Service Wire-Terminated on Outside 
Building Wall, continued 

When the Station protector is mourned higher on the smcture than 30 inches, and 
it is not practical to lower it, extend the entrance tube by using the straight 

' enlrance lube and coupling. Exlend lhe 90' bend entrance tube as described in 

5.4 
Extending the 
Entrance lube me following chart. 

~~ 

Practice 600-200-215 

Step Extending the Entrance lube 

1 Measure the desired leogth of the extension, from the top of the 90' 
bend tube to the required 6 indes below the station protector. 

Use a hacksaw to cut a straight entrance tube to the desired length 

Apply PVC cement around me top end of the 42-inch tube and inside 
half me PVC coupling. 

2 

3 

~ 

4 Place the camented half of the coupling on Me top end of the 90" 
tube. 

5 Apply PVC cement: 

u 
a To me bonom end of the additional tube length. 

AND 
a In me unused Doltion of the couoiim. - 

6 

7 

8 

Force the cemented end of the addiiional tube into the vacant end of 
me coupling. 

Place the service wire through me tube assembly. 

Using a cable clamp located 1 Inch below the top of Me extension 
tube, secure the extended lengih Of tubing to the bUllding. 
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6. Buried Service Wire Served from Aerial 
Cable/Wire) Facilities 

,-. 
6.1 
Mechanical 

Cover the service wire whh a l)&inch by Moot steel cable guard. 

.EXCEPTION: In Calornla, an 8.1001 guard I8 SpecMed by the regulatory 

Steel cable guards are preferred on pole locations wlnerabie to impact by 
vehlcles and power equipment. 

In locations where local governmental agencies and power companies permit, 
use the%-inch plastic molding or the PVC entrance tube with a 90" bend. 

Fasten the cable guard to the pole as shown in the illustration below. When 
fastening the cabie guard, use: 

0 Two steel cable guard straps. 
Four %-inch by 2-inch (minimum) lag screws. 

NOTE Local aupervlaon must: 

Protection body. 

Be knowledgeable In the type8 of grounding uaed on power 
syaema wtthln thelr serving area. 

Coordlnate with local Englneerlng when necessary. -* 

~ 

MESSENGERBONDEDTC 
MGN USJNG E-AWG 
GROUND WIRE AND 

CONNECTORS 

AERIAL SERVICE WlRE 

BONDIGROUND CONNECTOF 
WIRE TERMINA 

CABLE GUARD STRAP 
BURIED DROP WIRE 

1 118-INCn CABLE GUARD 
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6. Buried Service Wire Served from Aerial 
(Cab le/W i re) Faci I i ties, continued 

6.3 
Bonding and 
Grounding 

P 

6.2 

Employed ground wire to the: 
Public 
Protection 

When placing the GTE pedestal and/or ground rod within 6 feet of the power 
company neutral conductor, bond the GTE ground rod by #&AWG insulated 

a Power company grounded rod, if present. 
OR 
Multi-grounded neutral (MGN) conductor (on the pole) 6 inches above earth 
level. 

a 

NOTE Bond the power company ground to the GlE ground rod In the GTE 
pedestal If the G l E  ground rod cannot be easily located and 
exposed. 

DO tne foliowing to bond and ground the service wire depending on whether there 
is a verified MGN. 

If... men... 

If there is no MGN Obtain shield ground with: 
a A permanently grounded metallic 

structure (steel support structurf& 
OR 
An &foot driven ground rod. - a 

a mere is a power groowd a Bond the wire terminal ground 
lug to the MGN. using #6 AWG conductor extending down the 

aerial servica wire attachment 
pole wire. 
AND AND 

(maximum) insulated copper 

a Local Facilities Engineering has Observe the &inch minimum 
sewed MGN verification from 
the local power utility 

radius tule when making ai1 
grouod wire connedions. 
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6. Buried Service Wire Served from Aerial 
(Cable/Wire) Facilities, continued 

6.4 Procedures for placing buried service wire from aerial cable facilities are outlined 
in the following chart. installation 

Procedures Step 

1 

Placlng Burled Sarvlce Wlre from AarlaI Cable Facllltler 

Position the serving pedestal away from me pole. 
If the serving pedestal is located away from me aerial attachment 
pole, place Me burled smice wlre: 
0 Subsurface from the pedestal a minimum depth of 12 Inches. 
0 To the side of the pole least vulnerable to the traffic. 
0 Ewtendlng 6 feel ( m i n i m )  up the pole to provide approximately 

12 inches of conductor ends for bonding and termination. 

2 Terminate the buried service wire conductors and ground the shield in 
the standard wire terminal containing a ground post, as shown below. 

6 PAIR 2 PAIR 

3 Mount the wire tennioal on the pole at least 6 inches above U-guard 
level. unless otherwise specma by a state regulatw body. 

~ ~ ~~~ ~ - 
4 Place the wire terminal on the pole with two No 14 x 1 %-inch R.H 

gahranlzed wood suews. 
5 Use Ihe PLP gloating servi-bond service wire shield to bond the 

buried s61~Ice wlre shield. 
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7. Buried Service Wire Connecting to Aerial wire 

7.1 
Installation for 
Aerial Wire 

Procedures for connecting buried service wire to Open wire or C-wire are 
described in the following chat  

NOTE: The burled 8eTVIce wire or drop wlre In duct Is placed on the pole es 
dercrlbed In Settlon 6.4. 

Step Connectlng Burled Service Wire to Open Wlre or C-Wire 

1 

2 

3 

Place a standard wire terminal on me pole above the cable guard. 

Insm a lusible liw of bridle wire (minimum 30 inches long) between 
me open wlre conductors and the wire terminal. 

Route the bridle wire between the wire conductors and the wire 
terminal 8s illustrated below. 
NO=. Reler l o  M E  Telephone OperWons Practlce 

628-290-200 for InforrnaUon concernlng wire brldllng. 

SPLIT SLEW? 

-* 

- 

BURIED DROP WI 

r- 
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8. Subsurface Splicing of Buried Service Wire 

8.1 
Splicing 

8.2 
Splice Closure 
Description 

8.3 
Splice Closure 
installation 
Procedure 

Subsurface splicing of buried service wire is permitted only when using the 
standard burled sewice wire splice kit which encapsulates the completed splice. 

NOTE Drop wlre that Is part of the drop-in ducl Inst~latlon Is replaced, not 
spllced. 

The standard buried wire splice kit is the PLP Ranger SERVISEAL". It is a 
reenterable splice closure that accommodates wire diameters up to ,500 inches 
or a maximum five-palr buried service wire. 

Removable inserts in the grooved cap provide Me range necessary to 
accommodate the various sizes of buried seMce wlre used in me network The 
insert must be removed prior to entry of wire larger than 400 inches 

Prepare each buied service wire for splicing and encapsulation within the 
SERVISEAL. as described in tne following marl 

Step Inatalllna SpiIce Cloaura 
~~~ 

1 Remove the outer jadtet approximately 5 inches from the end of me 
service wire. 

2 

3 

Remove the shield leaving % inch exposed above the end of the outer 
jacket. 

Remove the mylar wrap and inner PVC sheam if necessary, x inch - 
above me end of the shield. 

Cut the exposed conductor ends cleanly, leaving no less than 
W inches remaining. When preparation is complete. the wire will 
resemble the following illustration. 

4 

(continued) 

SERVISEAL" is a registered trademark of Preformed Line Products. 
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8. Subsurface Splicing of Buried Service Wire, continued 

8.3 
Splice Closure Step Inrtalllng Spllce Clorure 

installation 
Procedure, wires as shown below 
continued 

5 Position and assemble the COrnpOnentS of the shield connectoi on the 

TOP (PUTE) 

SERVICE WIRE 

BOTTOM (PLATE) -A 

- 6 TlgMen the shield wnneclor with a ?&inch terminal wench. 

7 Select one wire frm each pair and drape them ove~ the notch at lhe 
end of the insertion RAM. 

(continued) 
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8. Subsurface Splicing of Buried Senhe Wire, continued 

8.3 
Splice Closure stW InM8Illng Spllce Clowre 

Installation 
Procedure, 
continued 

- 8  Loop the matching wire of each pair outside the insertion RAM 

Q Trim me wires of each pair so as to stagger the splice bundle 
beginning at me canter portion of the insertion RAM. 

(continued) 

/-. 
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8. Subsurface Splicing Of Burled SerVlCe Wlre, continued 

~ ~~ ~ "." 
Splice Closure Step Insmlllng Spllce Closure 

Installation . 10 Apply standard splice connectors. 
Procedure, 
continued 

11 Slide me cap onto the cable so mat me ears of me cap are flush with 
me edge of the shield connector. 

- 
12 Secure me cap to me cables wim the cable tie as shown beiow by: 

Insetling the tle through the space between the cap and insert 
area. 
Securing the cable tie and positioning Me tie head into the cap 
slot and culling off excess wire. 

(continued) 
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8. Subsurface Splicing Ot Burlea service Wire, continued 

8.3 

Installation 
Procedure, 
continued 

7- Splice Closure Step InnrUlng SpUcr Clowre 

. 13 Insert the spliced wires and cap in the seaiant-filied vial to the por t  
where the cap ears contact vial threads. 

14 Grip the cap firmly with one hand and twist the vial ciocI(wise with the 
other hand until the ridge around the cap contacts me end of me vial. 

8.4 
Reentry 

Do the following If reentry lo an in-sewice SERVlSEAL is requlred. 

step Reenlfy of Exlrtlng SERVISEAL Cloeure 

-. 

1 

2 Dispose of the vial. - 
Remove me grooved cap form the vial. 

CAUTION: Do not rewe the Mal. 

Install a new vial using a Vial Replacement Kit (Pari #eooOSaSS). 3 

9. Supplementary Reading 

9.1 
Additional 
Information 

For suppiementay intmation related to tnis practice, see GTE wephone 
Operatlons Practice 829-ioO-Zm. Exchange Buied Cable-Distribution and 
Service Wire Placing. 
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n 1. GENERAL 

1.03 In the desipn of conduit svmm. tha enginrr b also 
required to be familiar with all muniaprl, mte, and f&al 
franchises, ordinam, nd 0th.r mgul.tions governing 
underground construction in hh territory. 

1.04 System approved conduit muterials 4 in the  
corntruetion of underpround conduit rynem, tog@thrr 
with conduit design and layout considerations. an cowred 
in other mtiorn of this sari* of Prrticn. 

1.05 This mction is  bring reissued to incorponte Swtion 
911-100-071 rnd :o pmvid. thm wwant fundamental 
Planning aplct, usad by tha opratinp compmia to 
Provide an mmomiol  and practical conduit symm. D w  to 
the extent of changer. marginal r r rom are not uwd. 
Ramon and destroy all copin of !Section 0 1 1 ~ 4 7 0 ,  
Issue 2 and Addendum 1 .  

f. 

2. FUNDAMENTAL PLANNING - ROUTE SELEC. 
TlON 

1.01 This section provides the baic considerations and 
funddmentelr necessary in designing an economical and 
practical underraund conduit symm. 

1.02 In daigning a conduit wstm. the mginmor should br 
familiar with the work of the construction and mainunmm 
forces as we, as the latest apprond materials 8nd methods 
of Construction. 

nOlmllly no gnat change in route need be made. A field 
uIrvev shwld br taken 
probkms nonOmy could be real,zed 

wlecting dithrmt roue) wn *at indicated on the 
JndaNntal Dlan. Judicious iudaemant must be applied 

when Irving out a conduit route to obtain the best location 
for construction, maintenana. able placing. and minimum 
mi ln of cable. 

3. GROWTH REQUIREMENTS 

3.01 The initial ana to be wrwed by a proposed conduit 
avmm will uweIIy consist of mnral ultimate (forecast1 
a n a  a determined through the uu of the station forecast. 
Those m a s  should be urefullv studied IO that the most 
.conomical and pr.ctiuI conduit rystam i s  designed and 
that the fo rmted  growth is amply provided for. 

3.02 T h  number of ducts required in a propoud conduit 
addition or extension depends upon the numbsr of cables 
mcasary to provide for the e x m d  line growth. This line 
goWh is baed on =Me fil ls, m determined throu& the 
stalion f o n U n  plus any additional duct requirements such 
u le& facilities, toll or trunk cables. municipal, or other 
nquiremmo. 

ammi,, if my 
and whether 

2.01 A fundamental plan, in map form, has been 
eslablished for most exchanges. The plan for an area shows 
the location of existing and proposed central officer. 
ultimate boundaries of each central office area, existing and 
proposed conduit routes, and divisions of feed, as of the 
ultimate date of the plan. B.fon baing any impooriant 
r t i o n  upon the fundamental plan. it should be determined 
that it i s  sufficiently uptodate to provide a proper basis 
for future planning. 

2.02 The ana to br wrved by I propored conduit additdon 
or extension is usually determined by the most direct route 
to the central office. When considering a proposed Conduit 
addition or extension. a11 data should ba reviewed from the 
standpoint of expected central office boundary changes, 
civic impmwmno. pouibiliw of future c h a w  in zoning 
(sinplehmily to multiple dwellings, rnidence to manufac. 
Nring. marketing foreuta. ~tc.) and other facwrs that 
could cam a change in the character of the area to be 
samd. 

2.03 Conduit routes should conform a closely as practical 
to thou set forth on the fundamntal plan. The router 
indicated on the plan are urmngd a to provide a direct 
feed from the customer's loution to the operatinr zntcr, 
insofar I )  thb is permitted by topogrrohical limtiarions. 
b d  use and development. and ecunomic factors. The routes 
ut forth on the fundamental plan an laid out so that 

1 of 10 



3.03 In analyzing the growth estimates for a prop& 
conduit system, the current line fill should be reviewed and 
compared with the s ta t ion  forecast. I f  there is  m y  question 
as 10 the accuracy of the forecast, it should be referred to 
the Party or parties preparing the estimate. 

4. ECONOMICS 

4.01 Underground conduit construction is usually a major 
investment and, as such, it is important that any conduit 
additions be economically planned. 

4.02 Economic cost comparisons play an imponrnt part 
in considering underground conduit construction. There are 
time when common sense is the only practical approach to 
a ceRain type of construction, regardleu of the con. In this 
type of situation, the  engineer must uw good judgement 
and be able to justify his reasons for approaching a 

. particular job on a practical basis. An example of this 
situation would be in municipalities where M ordinurce 
would prohibit or mandate a certain type of construction. 

4.03 The engineer should determine thal other typm or 
methods of providing outside plant f r i l i t i n  are impractical 
or otherwise prohibited due to various circumsUnc#s. 
Basically. there are seven conditions that require the 
comtruction of conduit. The seven conditions are u 
follom: 

P 

(a) When a pole line, either existing or new. will not 
SUP. rt 8 sufficient numbr of conductoo or when M 
e x i s t i q  pde line must be nmowd. 

c 

(b) Governmentai requirement. 
(cl When buried plant will not p$ovide suffi ?nt conduc- 

ton or requind s p n  is not available. 
(dl When right-of-way limitations preclude other choicm. 
(el When an area is too congested to permit other typm 

or methods. 
(fl When underground subdivision agmemno forbid 

ot'w typs or methods 
(01 b en other wpm or r - ' h O Q  (including the uy of 

customer carrier1 of p; wding outsida plant hcilitin 
are not economiolly feasible and/or pmctical. 

4.04 In instances where then is M alternative to 
underground conduit construction. th. COS of conduit rod 
cable should be compand with the colts of the a l t m u t i m .  
Having decided that conduit is wmanod. it should b. 
designed so that  the m a t  economical plant (for ia 
expected life1 will mult. 

5. LOCATING CONDUIT RUN 

5.01 The  location of duct run. manholes, and laterals with 
respect to curb or property lines can usually be deormined 
when the visit to the field is made to decide the feasibility 
of the roue indicated on the fundNn0nt.l plan. While in 
the field. the engineer should nuke rough SketchM and 
Comprehensive n o m  showing the location of the w o w v d  

/- 

linU. center lines of streets. etc.. and the locations. a 
n-rlv as can be determined, of existing substructures such 
85 9as. water. and sewer mains. and other companies' 
conduit runs and manholes. All special construction details. 
Such as railroad crossings. attachmenh to bridges. etc., 
should be clearly indicated. 

5.02 A conduit run may be louted between the curb and 
property line (parkway), under the street (either paved or 
unpaved portion), or in the area in the middle of divided 
streets (csnter parkway, bridle path. or parking strip). It 
should be kept in mind. honnver. that conduit located in 
the center parking area may present access problems. or the 
center parkway may be converted to other UM. and shouid 
b~ considered only when no ocher location is  practical. 

5.03 The most advantgoru loution for conduit, under 
most circumrtarms. is w IoQta the run in the parkway 
under either the pm or th. sidewalk. Usually, a conduit 
system in this loution is more economical and the hazards 
of vehicular traffic to construction and maintenance forces 
is Featly reduced. However. the enginnr should be aware 
of the  following diudvantagn to parkwiy locations and 
uke e& into consideration &an l w t i n g  the duct rue; 

(81 Future construction of storm drains and catch b i n s  
that may nqu in  nlocation or rarrr.nq.ment of tfia 
ducts. 

(b) Nearness to existing am, which might require 
tunneling u&r roo- possible d r m g  to trees. or 
root dnnq. to GL, 2 .  
Pmibillty of a street being widened so n to bring a 
nm curb o w  manhole openinp. 
Difficulty of loating o b l e  reel in a desirable lowtion 
for pulling-in cable. 
Advana plans for fr~w8vs. b r i m  footing, or other 
major construnion should b. considerrd in louting 
th. duct mition and the manholn. 

(cl 

(d) 

(e) 

5.04 Louting th. cwduit system in th. traveled portion 
of the strnt may. a t  timm, b. unavoidable becalru, of civic 
npuktions nnricting manhde loutiom or othor renons 
(pnragnph 6.03). Th. traffic hazards to woonnl working 
in minhdn in the stmet cannot be mntW in this wpc 
of comtruction. I f  it is r*~u.v to PI- the duct system 
under the p m d  m i o n  of the street, the structure should 
b. located not less than 3 h.t from the curb to avoid 
W n t  or future catch b i n !  and to minimize surface 
w.ur drainq. into mmhohs. Thm conduit run should not 
b. louted 10 far out in the tr8wled portion of the  
hibways as to inorfen with traffic, futun or existing 
~wers .  flood control prohts. etc. 

6. ADVANCED CONSTRUCTION 

6.01 The engineer, by knping abm.rt of civic develop 
mna. should know mll in 8dvmP of starting work on 
any proposed paving or repaving of streets or highways or 
ochn improvemeno. Each engineering office should have 
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someone assigned to maintain contact with the various 
governmental agencies and utilities in the area to keep 
abreast of activities. As soon as it is known that pavement is  
to be placed in street where conduit will later be required. 
the engineer should determine whether it would be 
economical to place the conduit a t  once (considering the 
annual charges for the period during which the conduit 
would be idle) or to place conduit Iatar at a greater cost. 
Many new pavements are placed under bond for a number 
of yean atter construction. This means that no opening can 
be made in the new pavement within the time limits 
tpaified, exapt in emergencies. Under them circum. 
stancas. immediate conduit construction may be necessary 
unless alternate route$ are available. Cutting newly paved 
streets for conduit also adversely affects public relations. 
Cat  studies should be made lo  determine i f  it would be 
economical to p l r e  the conduit now m postpone it to a 
later date at a greater cost. The engineer should keep in 
mind that economy is not always the deciding factor sin-. 
as mentioned before, it may be imp.xsible to obuin 
permission to excavate within a statad period after placing 
of the pavement. 

6.02 Instance where freeways. bridges. major highways. 
etc., are being constructed may also require advancad 
construction, depending on the circumstances involved. 

7. RIGHTOF-WAY AND PERMITS 

7.01 All nec~sary permits andlor arrangements for a 
ribt-of.wrv rewired for constructino undaroround conduit 

P 

7.06 Bridges and Streams. Special permits are nensraty 
for attachmmts to bridges or for crossing under navigable 
and nonnavigable 5treams. Mort bridges are under the 
jurisdiction Of the state or county. Navigable streams and 
some nonnavigable streams are undcr the jurisdiction of the 
federal government. A detailed drawing of the condull 
structure and/or the proposed crwing is  required in most 
cases and must be submitted with the permit application to 
the governmental agancy having iurisdiction. 

7.07 Government Property. Permits from the state or 
federal government may be necessary for temporary or 
permanent occupation of their propenv. Such permits are 
usually granted only after submitting sketches or detaiied 
plan5 of the proposed construction. 

7.08 Mirccllaneour hrmik. Permits for closing streets IO 
traffic or for placing materials temporarily on private 
property of others may be reQuired. Arrangements for such 
permits rre usually mad. bv the contracting firm awarded 
the work. 

8. DUCT REQUIREMENTS 

8.01 The decision LI to the total number of ducu to be 
plaad in a proposed conduit installation is  k w n d m t  upon 
the number of cables required to provide for immediate 
requirmnts and expected growh over the economical 
period of fill of the conduit. Bmicallv. there are eight 
primary consideration that  must be applied to --e 
rrllstion of the total number of ducts to be placed a 
conduit run. 1 .ma are as follows: 

required are described in the following paragraphs 
._. 
fcl F1eAsuility acrou wntral office bounds. 6s. 
fdl Branch intamemiom. 
(el C.naal office approaches. 
ffl  Special construction. 
(0) Public inconvenienw at furthw reinforcement. 
fhl Othw wireusing comp*rin ( l e d  ducal. 

struction or mnint6nma word that is to take @.Cr On a n* conriderations are dirmsed in b e  paragraphs 
county, city, or state street or highww must be obtained thet follow. 
from the applicable mgulatory authority before starting the 
work. Application for thew permits vlurlly rnun be 8.02 Initial nou i rwn ts  to be considered, with respect to 
accompanied by sketches or &tailed prints of the p ropod  the number of ducts. fall into two categories: existing 
work. obln and w b l r  required for growth. 

7.04 Exemmts. An emmant must b. secured from the 8.03 &ita often, there will be existing cables along a 
individual property owner or o m r s  involved before pmpomd conduit run which should be provided for at the 
placing conduit on private propmy. E ~ I n H l t s  should be time b e  prDpoud conduit ir innalld. Examples of these 
permnmt exwpt that a temporary right-of*av m v  be .n the following: urial cable leads to be superseded by 
secured when conduit end able N. nouimd 0y.r a unkrground cable, where rerouting of existing cable is  
temporary route during building or highmy comuuction. contamplatd, antral office rewnterinp projects, wb ln  in 

existing und.rground conduit that must be abmdoned tor 
7.05 Railroad Crossing. When underground railrod cros- one reason or another, etc. A new underground cable 
sin* are planmd, a permit must be obtained from the intended to r d m  existing facilities will, quite often. 
railroad company. whether or not the crossing is on public provide for a reasonable period of prowth. In this case, 
or private property. The permit application must be allowance should be m d e  for such growth in the final 
rcompanied by drawinw of the proposed crossing. determination of duct requirem6nts. 

7.02 rranchiso Rights. T a w  are usu~lly in blanket tom, 
and generally cover only the baic right to em1 and 
maintain various types of telephone plant in or on public 
streets and himways. 

7.03 c . - ~ ~ ~ ~ ~ ~ ~  permits. p.miu for und.rgmund (11 Franchi- -men* kiw. fire. w b .  etC.1. 

P 
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8.04 The rate of growth expressed in terms of cables p r  
year. which in turn depends on circuit growth. is the most 
imponant element in determining the economic number of 
ducts l o  install. The basic growth data applicable to a given 
run is obtained from the fore2mted growth estimates for 
the area to td served. If the propoled conduit run is to 
provide for. trunk, toll, or other circuits, in addition to 
exchange lines, provisions for these should also be taken 
into consideration. 

8.05 The graph shown in Figure 1 givn the averoge cables 
per year that m y  reasonably be exp+ctcd n ma reault of a 
given estimated line growth p r  year. In computing the 
curw. a study w a  made to determine the probable size of 
cable that wwld represent an average of all cables of all 
sizes that normally mi@t be expected in a conduit run 
serving any one of t h e  series of mumed line growth. On the 
h i s  of the more or less approximate indiutionl of this 
study, a smooth curve w a  plotted showing what is 
considered to be a reasonable nlationship between growth 
and average cable size. This in.turn was uHd a a b a i s  for 
establishing the curye in Figure 1 ,  which shows the averago 
number of cables per year that m y  be reasonably 0xprct.d 
as the result of a given estimated line grovvvl per year. in ail 
WJW. 

8.08 Routing Changes. Recentering plans or rearrang. 
meno of k.dr to different a n a  m y  affect conduit 
mquiremeno dmpite the fact b t  e u a l  overall circuit 
growth m y  pr-d at a reasonable uniform ran. For 
example, along a route whrn growth of 0.5 cabla p r  year 
i s  fomusted. a tobl of 14 ducts might be oconomiul to 
PIM for qowth. At a rate of 0.6 &In per yur.  th is run 
would not require rdief for 28 yean. If, however. plan$ em 
made to transfer part of the m a  to a nm a n t r a l  offim at 
the end of 12 yun, only six to right dueo m y  be npuirrd 
for qowth. 

.- 

8.07 It is recognized that the size of the average cable in a 
conduit run serving a given line growth may be affected by 
m n v  facton. Studies have indicated that within reasonable 
limits, the mriation in avorage cable size should not be 
large. It is believed that the curve in Fiwn 1 should be 
helpful in ntimating cable growth where more detailed 
atitinutaa we not available or where a check of a detailed 
estimate is  daired. 

8.08 Flexibility Acrop C.ntrd Office Boundaries. It may 
be advisable to provide spare conduits across central office 
boundaries in addition to the basic requirements for 
inter4f ia trunks, toll. or other through circuits to take 
Ore Ot posible remntering operations and boundan, 
chmgo. 

8.09 Branch Intenrtions. ils a 0.neral rule, i t  i s  not 
dmirable to diminish the sire of a conduit run at points 
othn than whwe branch conduit Nna will intersect the 
nuin conduit route. Whrn a main conduit run hn two or 
mom branches. tha sum of the ducts in then branches for 
the minuted growth may exmed the numkr indicated for 
the min conduit run. This could nsult from Iarpwized 
u b l a  placed in the main run a opposed to smaller cables 
in the branch mna. - 
8.10 @nr.t Otfiu Entrances and Approlchn. When 
daiming Conduit enbring a anml of f ia  building, a 
sufficient n u m b  of ducts ahould be provided on tha initial 
installition to uril for tha at immd ultimate carx,ci?, of 
the building. Wnever  practical. extra dum shwld be 
provided for a nuonable diatma a m y  from the office to 
ensure that conduit .ppmchm will not k blocked by 
funip matruction. 

CALCULATIONS FOR 
CURVE INTERSECTIONS 
AT POINTS 

0.20 - I26 

0.30-137 

RATE O f  OROWTW IN CABLE PAIRSPLR YEAR 

0.40-332 

o.ao -421 

oso-a i i  

0.70-600 

0.80 - 67) 

030  - IC3 
1.00-042 

F in  1. Rite of Growth Graph. 
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r'- 8.11 Spcial Construction. At lowtions such n railroad 
crossins, bridges, freemys. etc., it i s  desirable, i f  not 
mandatory, that  the ultimam. number of ducts be plaad on 
the initial installation since access for reinforcing or relief i s  
generally impactiul. Also, thought should be given to 
providing extra ducts in structures where conduit transposi. 
tiom are required to clear obstructions which would 
otherwise result in a structure thlt  would be difficult to 
reinforce a t  a later date. 

8.12 Public Inconvenience. Future subsurfrw installa- 
tions. traffic density, paving costs, etc.. may preclutja the 
opening of streets for additional conduit: or exewive 
construction chanpes may prohibit further conduit rrin- 

-forcement. 

8.13 Franchise agrmments and other win-using compm. 
ies. The city franchisa may provida a frm duct for fire, 
police. and other facilities to be wrried in the conduit 
system. Also, other wireusing companies (i.e.. schools. 
wide spectrum systems. telqraph, etc.) must be considered 
if a pouibility exists that such sewices will be providrd in 
the duct system. 

8.14 Cora. Tho mattor of costs is of primary imporunca 
when deciding the  route and number of ducts to be plMd 
initially. Tho principal costs that must be taken into 
consideration. aside from nutarial costs, are as follom: 

e- (a1 Labor. freight, or other costs that vaw. depending 
upon the location of the job site. 

ibl Subsurface conditions such a rock. water, and, 
obstructions. etc Those coditions rela- d i m l y  to 
labor costs, which currently make up the major 
ponion of conduit construction costs. The cost of 
paving must also be considered h u u  variou. typn 
of paving differ considerably in costs. 

(cl The t y m  of duct formation determinos the width and 
depm of the trench Ai&. in rum, n l a t n  dinctly to 
labor costs. Most contram set up on a pndrter. 
mined "'standard" trench dimension. and deviations 
from these dimensions usually result in extra com. 

ECONOMIC NUMBER OF Ducts FOR GROWTH 9. 

9.01 Determining the number of nquirad dum by annual 
char* studies enuils a qmcific set of condit iw es to rate 
of growth and wmtruction Ek.rges, a d  involves sonrider- 
able detailed computation. 

9.02 Figure 2 h a  been prepared to wovik a convenient 
method of determining the economic number of dum in a 
given UM, based on the following conditions: 

(a1 T h  initial installation of conduit would be in an 
unpaved s t m t  or parkway but subsequent installa. 
tions would be under pawment. 
Reinforcement of the initial run W plring the same 
number of ducts later would cost from 25 to 35 
percent more than the original installation. 

(b) 

P 

I C 1  The c u t  penalty Of underestimating the growth and 
installing too few ducts would be greater than 
owr.atimating the pro* and installing too many 
ducts. 

9.03 The following procedure is  u r d  to determine the 
number of ducts for economic growth: 

i l l  Determine the rate of growth in number of cables per 
year. 

i21 Determine the subsurface condition that will be 
encounterad. c.g.. excavation in soil with l i t t le rock 
content. with average rock content. or with 50 
percent rock content. 
Determine the first cost per trench foot of cutting, 
restoring. Mving, and special construction that may be 
incurred whm the conduit is placed. (Add additional 
charm for extraordinary spacial construction on 
costmr-trench-foot bnis.1 

(41 UI. Figure 2 and read the correspondiwcurve for the 
required cost per trench.foot. 

(5) Add or subtract the percent of deviation, as required. 
18) The placing of additional ducts (Figure 2) may be 

darirrblo whm the conduit system i s  to be-cased in 
concrete and future reinforcement will be impractical. 

(3) 

- 
10. LATERAL DUCTS 

10.01 Tha determination of the size of a lateral duct run 
usU.lly dwelopa into a duisicn 1) to whether two or more 
ducts should be placed betwnn the manhole and a 
terminating point such as a building 01 pole. This can 
penrally be sold .I follows: spare ducts should usually be 
provided whrn planning lateral ducts to distribution poinu. 

10.02 When built at  the same time a the main conduit 
run. lateral dum should be placd on top. This  is not only 
the most Konmiwl m y  to Place the lateral duct but also 
affords Som top protection for the main run. Lateral ducts 
for future UII should be plwd at the same time as the 
main run. The only additional cost involved is  the cost of 
the material which is negligible. h e n  compared with the 
cost of placing a lateral symm at a later date. Lateral ducts 
betwmn mnhdn that may be picked up and extended, 
wh.n and where necessary Featly facilitate additions and 
chin- in distribution plant. Lateral dum being provided 
for the future should be p l m n d  only after careful 
wmidmtion of thair futun UII. 
10.03 A conduit wstem is only .I good n i ts  laterals 
vvhich thwld p m i t  a nldi ly r a u i b l e  network for 
distribution wblm. 

10.04 The length of a lateral duct is limited mainly by the 
size of the u b l e  which will be pulled into it and the 
number of be& it will contain. 

10.06 In tome Iwtions. 4-inch duct costs no more than 
3.1/2 inch duct. In these c a s .  the larger size should be 
spaeifid. 
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DEVIATION FRCM TRENCH FOOT PAVING 
COSTS PER CURVESA.BS.01, AND F. 

CURVE A I NO PAVING CUARGES ENTAILED 

CURVL 8 1 CAVING CHARGES S .M PER TRENCH FOOT I 
CURVE C I PAVING CUAROES SLmPER TRENCU FOOT I 1 .o + 4.0 I 4.0 I 7 0  

PER CENT DEVIATION IN NUMBER OF DUCTS 

LDW EXCAVATION U G H  EXCAVATION 
CHARGES CUARGES 

CONDITION A CONDITION B 

iao wo.0 

CURVE D I PAVING CHARGE8 $4.00 PER TRENCH FOOT 

CURVE E 1 PAVING CHARGESM.WPER TRENCU FOOT 
CURVE f 1 PkVING CUARGES SB.OOPER TRENCH FOOT 

NOTE: 

PAVING CHARGES INCLUDE TU€ WE3 OF CUTTING AND RESTORlffi PAVING AND OF 
ANY EXTRAORDINARY WECIAL COWSTRWION CUARGES. 

Figure 2. C u m  of Reauired Economic Dum Sizes. 

.O + 1.0 I 
NOT APPLICABLE I 
NOT APPLICABLE I 



10.06 Lateril dun construction feeding two blocks from a 
common alley should bo placed as shown in Figun 3. 

10.07 When the f W r  i s  along the ends of the blocks and 
the density of lines is heavy enough to requwe a manhole at 
alternate street intersections, and direct underground 
connections to buildinp if required, a satisfactory and 
economical way of feeding tho blocks (provided right.of. 
way can be secured. and no physical barrier or danger of 
damage to the cable prevents extending it from the point of 
entranca at point A to point B) i s  shown in Figure 4. This 
plan (Figure 41 requires that the cable bo run throuM onr 
or more basements. Aerial spans may bo used to point B 
(Figure 41 instead of underground conduits. 

10.08 where then is a hi@ fill conantration in a bud. 
ness ana. the lateral duct construction feeding each indi- 
vidual business area is usually constructed aa shown in Fig 
ure 5. 

10.09 Figure 6 shorn Iatrral duct construction in T4Ioyr. 
Figure 7 show the method used to feed through to a long 
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portion of a block. When right-of.ww conditions prevent 
feeding through to the long Portions of the blocks, the 
methods shown in F i w r n  6.7. and 8 may bs used. 

10.10 Figun 9 illustrates a method of making under- 
ground entrances to blocks having T-alleys with the feeder 
along the Jley ends of the blocks. This method may be 
used in exceptional uses where the width of the blocks IS 

such that the manhole may be spaced at every third block 
without exceeding the allowable maximum length of 
section. 

10.11 Figure 10 shorn a manhole placed every third block 
where an underground pole is established to feed the alleys 
on tho opposite side of the street. 

10.12 Figure 11 shorn a lateral duct run from the l as t  
manhok of a tonduit run when it i s  known that the main 
cable run will k rxtanded a t  a later date. I t  may be 
economical to build the conduit in the same trench with 
the lateral duct, IS shown in Figure 11. 

TO 
2 DUCTS CENTRAL 

4 DUCTS 6 DUCTS 4 DUCTS 

Figun 3. bbnl Dun Foeding from I Common Alley. 

2 DUCTS 

TO ENTRAL 
L I C E  

OUCTI 

2 DUCTS 
Figun 4. F&I Along En& of Blocks - Mrnholr L o u t e d  a t  Alternate 

Stmm Imwsoctions. 
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Figure 5. Lateral Dusb Fading Individual Burin= Ana. 

F i w n  6. Lmral D M  Cwmruction In T-Alleyr. 
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2 DUCTS 

TO 

OFFICE 
-- + CENTRAL 

r--l r - - I  
Figure 7. Feeding Through to Long Portions of Block. 

u 

Figure 8. When Right-af-Way Conditions Prevent Feeding 
Through to Long Portions of Blocks. - 

2 DUCTS 

2 WCTS 

F i p n  9. Entranu to T.AIIevr with Feeder Along the All*y En& of Blocks. 

TO 
CEMTRPL 
OFFICE 

1 UJ x, 
1 7  1 u p  0 U'U u 

2 w-crs 

F i p n  9. Entranu to T.AIIevr with Feeder Along the All*y En& of Blocks 
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ENGINEERING.PLANT SERIES 

CONDUIT 
DESIGN AND LAYOUT 

SECTION 91 1.4oo.071 
iSSUE 2, JUNE, 1974 

CONTENTS PAGE 1.05 As a general rule. the method to be followed in 
1. GENERAL 1 constructing conduit in the situations listed below shall be 

covered in detail on t h e  work order or plan drawings: 
” INTERGRATED ’ ’ ’ . ’ ’ ’ ’ . ’ ’ ‘ ’ 

(a) 
3. PLANT MAINTENANCE AND OPERATING (bl 

IC) 

. . . . . . . . . . . . . . . . . . . . . .  

At crossings of bridges, viaducts, culverts, etc. 
At any crossings where attachment i s  to be made to a 

At crossings under railroad tracks or embankments by 
means of boring, jacking, or tunneling methods. 

4’ CoNDUIT AND ’ ’ (dl When the ducts are to be laid through swamps or 
5. SECTIONLENGTHS 2 other unstable ground requiring piling or other means 

Of support. 

1.06 This section IS reissued to reflect the changes in 
6. S E P A R A T I O N  F R O M  OTHER SUB- 

design and layout in conduit systems that are currently 
industry standard. Material formerly included in Section 
91 1400472 is now incorporated in this saction. Ow to the 

ASPECTS 1 specially designed structure. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . .  

STRUCTURES . . . . . . . . . . . . . . . . . . .  2 

7. DUCTFORMATIONS 2 . . . . . . . . . . . . . . .  
extenlive changes, marginal arrows are not used. Remove 
and destroy al l  copies of Issue 1 of this section. 8. CURVES, OFFSETS, AND CHANGE IN 

GRADE . . . . . . . . . . . . . . . . . . . . . . .  2 

9. PROTECTION . . . . . . . . . . . . . . . . . . .  4 
SteelClsing . . . . . . . . . . . . . . . . . . . . .  5 

10. CENTRAL OFFICE ENTRANCES . . . . . . . .  5 

11. CONDUIT ON BRIDGES . . . . . . . . . . . . .  6 
NewBridpa 6 
Existing 8ri6ges . . . . . . . . . . . . . . . . . . .  6 

P . . . . . . . . . . . . . . . . . . . . .  

1. GENERAL 

1.01 This section provides information to aid theengincer 
in the design and layout of conduit systems. 

7.02 It is important that all conduit systems be 
constructed in a n f c f m n w  with apaming company s w c -  
ificationr sin- these specifications are bawd on require- 
m t s  necessary to result in good service. mnformncd with 
applicable regulations, and minimum mainanance costs of 
the underground system. 

1.03 Conduit i 5  a longlife typa of plant There are records 
of conduit installed as early as 1889 that is still in sewice. 
Conduit should be engineend with the  expectation that it 
will continue sewiceable for 75 to 100 yean. 

1.04 B e o u r  of the high unit cost and long life 
expect8ncy of conduit, the engineer and others have the 
responsibility of assuring a high-quality conduit job a t  the 
time of construction. Repain to conduit a n  expansive. 
whether needed as the result of outside interferenw or 
becruse of failure due to poor initial construction. Control 
over the latter can best bs accomplished through 
continuous inspection by competent personnel. This phase 
of conduit construction is sometimes neglected. 

fi 

4 

2. INTERGRATED DESIGN 

2.01 All main conduit design should take into account the 
importance of the circuits it will house in relation to their 
vulnerability to future disturbance. In many routes, circuits 
for exchange and trunk pain can be anticipated. Carrier i s  
arruming increasing importance, with the result that circuits 
many times the number of physical pain are likely io be 
involved. 

2.02 Gmsirkration should be given to the degree of 
mechanical protection that  is justified to safeguard the 
conduit from manmade troubles as determined by the 
likelihood of other underground activities in the vicinity. 
Also, roil conditions will determine the degree to which 
strength should be built into the structure to resist earth 
mwemnts and possible misalignment of ductr. 

2.03 During the l i te  of the conduit, highway relocations 
may plaw heavy traffic lording Over conduit that was 
originally l w t e d  Ouoide the driving area. Grade changes 
may reduce cover 01 expose the conduit to the loading 
imposed by heavy earthmoving equipment or other 
construction machines. Such activity i s  increasing with the 
current highway program and may exact a penlltv from 
any conduit system built without rsgard for t h i s  possibility. 

- 

3. PLANT MAINTENANCE AND OPERATiNG 
ASPECTS 

3.01 Conduit design should take into account the 
opportunities afforded by a particular system for reducing 
the cmt of putting the conduit in condition to receive cable 
and reducing the costs apociated with the actual 

l o t 8  
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cable-placing operations. Conduit with poorly made ioino. 
or joins that open in service, eventually becomes fouled 
with silt, and this situation becomes progressively worse as 
time goes on. In addition, tight joins. which limit the 
admission of water to the system, minimize corrosion of 
cable and aid in manhole operations in areas of high water 
table. 

3.02 Costs for rodding in preparation for cable placing 
vary depending on the condition of the ducts and 
the methods employed. Rodding by mechanical or manual 
means is required where the continuity of the ducts i s  
broken at the joints, e.g., in multiple clay or concrete 
conduit. Plastic ducts having substantially airtight joints 
between manholes can be rodded pneumatically. 
Investment for equipment is lower than that required for 
mechanical rodding, and costs per duct foot are greatly 
reduced. 

4. CONDUIT MATERIALS AND MANHOLES 

4.01 Each wpe of conduit material and manhole has 
advantages and dirsdvantages. depending on local 
conditions, expected use, and the anticipated activity of 
other operations in the vicinity. (Refer to the 911-200 and 
91 1.300 series of GTE Practices for manhole and conduit 
se1ection.J 

5. SECTION LENGTHS 

5.01 The length of a conduit section is governed by the 
practical length of cable that can be pulled in and by the 
location of manholes and loading facilities. It is desirable to 
make the sections as long as practical to reduce the number 
of manholes, splices, and set ups for pulling. The section is 
basically limited by the length of maximum size cable that 
can be p l m d  oh a standard size rwl. 

5.02 The rpacinpr b e w n  load poinu in standard loading 
systems are evenly divisible by 750 feat. Therefore. a 
conduit %tion length tha t  mulo in a 7E4-foot 
measurement from splice center to splice center is desired. 

5.03 In some economic considerations, nonstandard 
conduit sections and spring betwen the load points in 
excess of 750 feet are permissible. 

6. SEPARATION FROM OTHER SUBSTRUCTURES 

6.01 For identification, protection from arcing, and 
reduction of stray currents (especially those resulting from 
cathodic protection on foreign pipes). the following 
minimum separations between foreign rutnructum and 
telephone plant have been established es industry standard: 

(aJ From Telephone Conduit: 

r-' 

p. 

( 1 )  Electric light, power, or other conduits - 3 
inches of concrete, 4 inches of masonry. or 12 
inches of well-tamped aarth. 

(2) Foreign p i w  such as gas, water, oil lines. etc 
- 6 inches clearance with supports on each 
ride when crossing, 12 inches when paralleling. 

(bJ From Telephone Manholes: 

(1) Electric light, power. or other conduits - 3 
inches clearance from the outside surface of 
the manhole wall or roof. 
Foreign piper such as gas, water, oil lines, etc - 12 inches clearance from the manhole wall 
or roof. 

(2) 

Deviations from ia) i l ) ,  1a)(2J, and (b)(lJ above are not 
permissible under any circumrunun. The clearances in 
(bJi2) above are provided to facilitate maintenance of the 
foreign substructure, and deviations shall be made only 
&ter first consulting the owning company. When in doubt 
about any separation. consult the latest issue of the 
National Electrical Safety Code. 

7. DUCT FORMATIONS 

7.01 Conduit formations are determined by the n u m i r  of 
ducts required, the  windowis) arrangement of the manhole, 
and the conduit material selected. & a general rule, condmt 
formations consisting of four or more ducts should not be 
lerr than two nor mom than four ducts wide. Formations 
made up from three vertical rowI should be avoided where 
possible. Stnndard formation for multiple plastic duct 
(MPD) is  covered in Section 91 1-300-070. 

7.02 All conduit formation made from iwo or four 
vertical rows should be splayed at the manholes (1) shown in 
Figure 1. If the formation is two vertical rows and duct 
requirements are no greater than the racking capcity of 
ow side of the manhole, only one side shall be used and 
the conduit shall be plawd from window to window as 
shown in Fiwre la.  When t h e  conduit formation is  made up 
of four vertical rows or thr duct requiremots are greater 
than th racking capacity of one side of t h e  manhole, 
awduit shell be placed on i fonts line and sp1ay.d to both 
sides as shown in Figun lb. Onter window manholes 
hould k Uud for conduit formations consisting of three 
or more than four vertical rows as shown in Figure 2. 

7.03 Whm spacial construction problem exiat, it may be 
necessary for the engineer to design a conduit system 
imolving a transposition in the docts. This typ of situation 
might occur at a bridge, a t  a freeway, or at river crorrings. 
A transposition of ducts may also be necessq to avoid en 
obtruction. special attention to records is  required in 
trmrpocitions. 

8. CURVES, OFFSETS, AND CHANGE IN GRADE 

8.01 Exept for splaying a t  manholk, curves should be 
avoided whenever possible. In a11 cases, curves shall not 
tranverse more than 90 degrees. Curves that traverse more 



SECTION 91 1 4 0 0 4 7 1  
ISSUE 2 

-E 

P. 

MANHOLE - --- -- - - - -- -_ -- -- - --------__-_ ---_ ------- - - -_ - -_ -_-__  = 
NWRE n e L w  

than 90 degrees, or curves with excessively small radii. are 
potentially troublesome and may result in expensive 
conduit repairs or cable damage. When heavy cable is being 
pulled into sections with curves. there i s  8 distinct tendency 
for the pulling line to cut into the inside wall of the curving 
duct. I f  the curve is  excessively sharp, the line may cut 
completely through the wall of the duct. 

8.02 The permissible length of conduit section containinp 
a bend or curve depends upon the angle betwean the 
straight conduit run on each side of the curve and the 
radius of the c1we. The maximum section lengths of 
conduit for variL4s degrees of curve and radii of curve 
should not e x w d  those indicated in Fiwre 3. 

8.03 An offset is defined as the displawmsnt of one 
portion of a straight conduit run relative to the remainder 
of the run, the displacement occurring in any plane. The 
displaced lengths of conduit are connected with large radius 
sweeps to minimize the resistance offered by the sweeps 
when cable is pulled in. A typical offset is illustrated in 
Figure 4. 

8.04 If an offset is to be used to cross from one side of the 
street to the other, the engineer should first determine 
whether t h e  authorities will permit this type of crcsing. 

%me civic bodies require right angle norrings. The rad!, of 
Curves in offsets should be large; radii of 100 feet or more 
are desirable. Where the offset distance is not more than 5 
feet. the offset may be disregarded in determining 
maximum section length. However, if the offset in an 
otherwise straight section of conduit is more than 5 feet or 
the radii of the sweeps in the offset are l e u  than 100 feet, 
the length of the conduit section should be shortened 
proportionately tup to one-third for extreme conditions). 
Generally, sections that include an offset should not exceed 
700 feet. 

8.05 The foregoing paragraphs can be illustrated by the 
following example: Assume that  a conduit run is to be built 
along a curved street as shown in Fiugre 5. At point E, a 
Qfoot offset is required to poc an obstruction. The radii of 
the offset wrves are about 125 feet. and the trench 
distane between p ropad  manholes 1 and 2 i s  550 feet. A 
field mewrement shows that the angle made by the curve 
is approximately 80 degrees and the conduit a t  A must be 
laid with a 40-foot radius. Since the  offset at  8 is less than 
6 feet, the radii of the two bends required for the offset 
may be disregarded. Based on a -foot radiusmd an angle 
of 80 degrees, the maximum section length as determined 
from Figure 3 is 870 feet. The propored section Length of 
650 feet is, therefore. practical. 

Fipure 1. Conduit Splaying At Manholes. 

Figure 2. Canter Entranea in Manholes When Conduit Consists of Three or More Vertical Rows. 

3 of 8 
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8.08 Based on the same conditions x set forth in 
paragraph 8.05 except that the offset distance a t  B is 15 
feet, the recommended maximum section length would be 
reduced by one-third (see paragraph 8.041. from 670 feet to 
445 feet. Since this is less than the proposed distance of 
550 feet betwsen manholes 1 and 2, manholes 1 and 2 
would have to be relocated or an intermediate manhole 
placed. 

807 Whenever it is necessary to increase or decrease the 
depth or grade of the conduit section beyond that normally 
provided for section drainage, a profile drawing of the 
section should be provided for the contractor (Figure 6). 
This will assist the conduit construction crew to plan the 
grde of the trench where aan abncfmal grade is  necessary 
and to obtain proper cwer. Example of the desirability of 
profile drawinpl are crosing of storm drains or railroads or 
where a lon$itudinal rise and fall sxim in the surface of the 
street. Refer to company specifications for minimum 
conduit depths and drainage requirements. 

8.08 Low points in conduit sections should be avoided. 
Smnant water tends to form in thee areas and could cause 
damage to cable sheaths. Where low poins are unavdmable 
in conduit sections ktvnen manhole, the duco should be 
sealed at the nunholm to make them watertight. This work 
should bo rpacified on the work order. 

Figure 3. Permissible Length of Conduit 8.09 When planning conduit in streets withwt established 
grades, every efforl should k made by the engineer to 
obtain the final grade from the proper authority so that the 
depth of the innallation necessary to ensure standard 
ultimate cover can tm indicated on the work order. Usually, 
grade stakes are placed by the municipal engineer or 
surveyon for privnte real estate wrators or contracton 
before it become neMuary for the conduit to be placed. 

/--- 
Section Containing Curves. 

9. PROTECTION 

I y  
Figure 4. Typical Conduit Offset. 

9.01 Under normal conditions, a %.inch ground cover i s  
considered adequate and no protection is  required. If 
ground cover is less than 30 inches or if hazards are 
considered likely, protective measures for the safety of the  
buried plant should bo applied. 

I ------ 

P 
\ 

Figure 5. Offset Curve on a Curved Stnet. 
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9.02 Generally, conduit protection consists of either 
concrete or creoroted wood planking for mechanical 
protection against settlement of the ducts or damage by 
excavating equipment. Protection may consist of top 
protection only, base only. top and sides only, or complete 
encasement, depending on the particular case. 

9.03 The type of protection should be specified on the 
work order; however, i f  during the progress of the 
construction unexpected conditions are encountered, the 
engineer rhwld not hesitate to add  or revise protection 
requirements. 

9.04 A concrete base should be Imi f ied  whenever the 
ground is  spongy or yielding. such s in swmp or 
mmhland. or where the base i s  desirable as a leveling 
medium under conditions where 0 sand base trench is 
subject to washing out. 

9.05 In uses where conduit is placed in fill dirt, special 
precautions should be taken to ensure the safety of the 
conduit. especially where it appears that further settlement 
is likely. Each case should be considered individually 
because in some instances only soil compeetion may be 
required while in othrs shoring or another type of spacial 
construction may be requind. 

9.06 Where only top protection is required, craosotad 
plank may be desirable because of its identifying 
characteristic, which may cause further investigation by 
workmen excavating in the area. 

n 

r' 

S.?! Cr+?P. 
9.07 At certain times it may be necarno/ to place the 
conduit in large steel tubes as a means of protection or to 
otherwise facilitate a crwring where it is impossible to 
provide an open trench. Instances such as thme may occur 
a t  railroads, major state highways 0nd freeways, river or 
stream crossings. ate. Sina th is type of protection usu8lly 
requires that the tubing be placed by boring or jacking 
methods and it an expenrive opsntion. It hwld bo 
specified only when other method, prow impractical. Upon 
completion of the duct instalhtlon, the casing is filled with 
fine sand. blown in under air pmsuim. 8nd sealed off at  

both ends with a 3-inch wall of concrete. The minimum 
wall thickness of the casing should be three-sixteenths inch. 

9.08 Thick-wall plastic or concrete conduit requires no 
encasement except in orex of heavy vehicular traffic, 
unstable soil conditions, high soil Compaction (85 percent 
or greater). or when a minimum of 30 inches of cover 
cannot be maintained. Thin-wall plastic must always be 
encased in concrete or some rype of approved stable 
sleeving. 

10. CENTRAL OFFICE ENTRANCES 

10.01 Many types of cable vaults with various floor plans 
and cable racking arrangemsnk are hilt; it is. therefore. 
not p m t i u l  to 8et forth hard and fast rules as to a standard 
conduit entrance to each vault. For this reason. the layout 
of the individual conduit entrance is l e f t  to the engineers' 
judgement 8s influenced by the primary objectives 
pracribed. It is nscnsary, however. to lay out the  dum 
entering the vault IO that they coincide with the estrblirhed 
cable tucking plan for the offiu. Refer to Section 
9 1 1 - ~ 0 7 5  for cantral office entrances. 

10.02 To the extant practicable, the ultimate number of 
dum required to provide for the estimated capacity'of the 
office should be installed in the vault wall initially. These 
ducts should extend out from h office a sufficient 
distanca to enwn that the conduit approach will not be 
blocked by foreign subnructures that may be placed a t  a 
later date. 

10.03 The m a t  desirable 8rranpament for a conduit 
emtrance results when t h e  condllit run is located on the side 
of the street opposite the  central office building. Under this 
condition, the ducts from both dimctions MY be turned 
into the front wall of the vault with large radius bends as 
ahown in Figure 7. 

10.04 Duct mns on the same side of the street as the 
mml office building, and c la r  to or even back of the 
curb line, may still be terminated in the front wall. 
providing Ihsn  i s  sufficient space in which to make a cuwe. 
A greater radius permits easier pulling of the  wbles; 
therefore. amin maximum radii. 

- 

Fiwre 6. Sample Profile Driwinpr Showing Gnda and M e r  Requirements. 
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-. 11. CONDUIT ON BRIDGES 

11.01 Due to the expanding diversity in bridge design, it is 
impractical to prescribe a set or'standard method of placing 
conduit on these structures. There are, however, 
certain fundamentals that  require a consideration by the 
engineer designing conduit for a bridge crossing. 

11.02 Whenever b r i w  crossings are to be made always 
consult the proper authorities regarding (1) structural 
strength problems if  the ducts are to be incorporated in the 
bridge structure itself and (21 obstruction of waterways i f  
attached under the bridw. 

11.03 Manholes built as terminations for conduit 
construction across bridges should generally be built close 
to the bridge en& in the approach fill. If, due to the bridge 
length, t h i s  results in an excessively long m i o n .  it may be 
necessary to place pullboxes or specially desigtwd splicing 
chambers of sufficient size to facilitate the pulling in and 
splicing of cables. 

Nsvy E!!* 
11.04 In the m e  of new brie construction, such 
provisions as seems n-ry should be made for conduit in 
the original design of the bridge. A study of the detailed 
construction drawings on file in the office of th. 
governmental agency involved will greatly assist the 
engineer in determining the method to be uced in crossing 
the bridge. In most cases. prints of the necesaw plans may 
be secured by the engineer for the detailed work order 
drawings. Figure 8 shorn conduit installed in the sidewold 

P 

r' 

portion of a bridge. It will be necessary to arranpe for a 
right of way or permit and have the ducts installed before 
the sidewalk is  placed. 

. Existinq . . . . . E r i e  . . . 
11.05 All possibilities shall be explored by the engineer 
relative to deciding on the method of construction conduit 
on existing bridger. In the interest of economy, it may 
prove to be expedient t o  explore other methods of getting 
the cable across the bridge space (by caternary aerial 
construction, submarine crossing, etc). 

11.08 Figures 9 through 12 show the various methods of 
fsilitating a bri* crossing. It i s  imperative that the bridge 
authorities be mnsulted about the use of devi- that cut 
into the briw structure or require the rcmovil of rivets. 
bolts, or other fastanin-. 

11.07 Concrete. steel. and some other types of bridge 
S t r u C N M  have joints to compensate for movement and/or 
expansion and contraction. I f  it becomes n-ry to place 
conduit r r w  such struCNres, anticipatad m o v e m t  of 
approximately 3 inches may be compensated for by 
providing sliding pints at the bridge abutment or, i f  
manhole i s  c l w ,  in the manhole wall. 

11.08 From the information provided herein, it cm be 
men that it is imperative tha t  the  engineer cooparate with 
all authorities when preparing plans for bridge crossingl. In 
most cases, detail drawings of the work to be d o n  by the 
telephone company are required before permission will be 
p n t e d  to proceed with the work. 

Figure 7. Conduit Entrance to C m t d  OffiQ Building When Conduit Run is 
on Opposite Side of Strmt 

6 0 f 8  30 If2 
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Figure 8. Conduit Installed in Sidewalk Portion of Bridge. 

Fiwm 9. Conduit Installed bv Hinging Under Sidewalk Portion of Bridge. 
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Fiwn 12. Conduit Runs I Attached to S a l  I-Beams. 
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2. Overview 

2.2 

Terms. and 

m e  f o ~ ~ o w ~ n g  mm explams a a c q m s  and used in mts praatce. m e  tetms 
ana definrltons. as presented. are specrfic 10 dlmitmion w i m g  and iaclitty area 

r- 

Acronyms, p l m l n g  

Term Dennmon Definitions 
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AaORswIe 
LOUnlom 

A service location mat can De laZfiw by a w e d  
aaaress on a W l t C  sweet. (Fof plant adnlniswatlon 
purposes. 0 ptelened means d dentltylng a service 
iocauon IS by meat aadess ) 

Business Location A D u i i d i  used to house one of more buslnesses 
m e r e  u-iclude: 

Hotels. 
Motels. 
College 8uildirgs. 

Etc. 
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2. Overview, continued - 
2.2 
Acronyms, 
Terms, and 
Definitions, 
continued 
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2. Overview, continued 
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3. Distribution Cable Design 

3.1 
Recommended 
Design 

3.2 
Cable System 

3.3 
Distribution 
Cable Size 

m e  Facillty Area Plan (FAP) design is the ideel deslgn for distribution cabling. 
me FAP design is the flrst deslgn to be considered for ail new areas that qualify. 
use the most ecorx~nical adaptation of the deslgn to gain as many of the 
benefits ol the FAP design as practical and possible &e.. wtth a minimum of 
capital and expense cost at the earllest practical date). 

NOTE: See GTE Telephone O p r e U w  Practlce 938-010-070, OuWde 
piam FIW m a  ~ r n  - DeIlgn Concept. 

m e  Rural Distribution Area Plan (RDAP) design is the ideal design for distribution 
cabling for predominantly rural areas. it is not suitable for business complexes or 
Industrial complexes. 

NOTE 

me conventionai Distrlbutlon desm (‘conventiona~ Design’ or CD) IS the design 
for distrlbullon cable to implement for ail applications that do not meet FAP or 
RDAP application parameters. conventionai Distribution design IS explained in 
Section 5 of this practice. 

Other designs for distribution cabling exist wtthln the netwo&, although the 
designs are not acceptable for new construction. (An -le of another design 

in designing an edequate cable system. each feeder cable and distribution cable 
must be designed as a component parl of the total system and not as an 
individual unit. Feeder cable usually represents a geater: 

0 investmentandexpense 

opportunity for economy. 

See GTE Telephone OpenUonr Practlce 938-010-071, Outslde 
PIMI RW.l Drrtrlbutlon h e 8  P h l  - DeIlgn Conapt. 

is Multiple Oulside Plant Deslgn.) u 

Properly designed distrilwtion cables can also provide a: 

Substantial contribution toward economy in the feeder plant. 

0 Favorable effed on everyday operating actMties. 

Size all facillty area distribution cable on the baas of: 

0 The avaliabiiity of the best housing unit information. 
An estimate of service demand. 

Cable slzlng criteria for the partiwiar distribution deslgn designated for the 
area senred. 

N O l E  S~gregetlng dkWbutlon, feeder, or trunklng tunctlonuny Into Its 
own &le shoath I8 a w o ~ L  obje*hre, to the extent tha 
multiple sheathe eXm or new sheath k neceu.Iy. ll would not. 

To help achieve accemabie transmission II-I the distribution netwollc. deslan rules 
are uied lo control iobp bansmission perronnanCe. Loops are desl&ied lin a 
global basis to guarantee that: 
0 Loop transmission loss Is statistlcaiiy distributed. 

e No single loop In the distribution network exceeds the signalling range or 
transmission objecthres for the service lo be pmvided. 

Practice 9 1 4 - 0 ~ 0 7 0  
~~ 
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3. Distribution Cable Design, con‘inued 

3.5 
Sub-Sulfacc 
Cable 



3. Distribution Cable Design, continued 

4. Digital Connectivity Capability 

4.1 
introduction 

DISWI~IXI a i e  deug, IS crucw to digw mmbd~ty  capaa~mw wc) 
m l y  D. n ~1 
asprcDot- mlii m aiha Dcc. 

Distlbltm O e s q ~ ~  mll prond. DCC UI mwl appliCpKm. Ecapttw mll 
wnen loadhg may rn tw+nd. mis sealon a e w a  

r-- --1 
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4. Digital Connectivity C a p a W ,  CO- 

4.6 
Protection 
Bonding and 
Grounding 

4.7 
Party Una 
Grouping 

4.0 
Record 
Updating 

F Issue 5. @gust 1991 Page90l16 Practice 914-000-070 
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5. Conventional Design _-- 

Design Muniplo O a i a  Plald (OSP) aesign (MOP). 
Application 

0 Dodicaied OulsiOe Plan! (OSP) deuQl (WP). 

-l c 
I -  ..-,..rlPl 

I- - 
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5. Conventional Design, c o w  -- 
5.3 
Distribution . rn ocogaph~cai teams of me area. 

Cab'e Existing -side plant situations and conditions. 

Make a field m y  to l e m  Um: 

m e  fiele m y  notes me iomions d: 

AII houting units or busices locations W c o m b i o n .  mis intormation is 
USoe 10: - 
- 
All vam propeq (include derignatsd 
This inmnatim is mrn devslop Um ultima0 hagvlg mb and hisineto 
locations. 
N ~ I  or man-made band.ries (e.%. rivers. lakor. tailroaes. highways) 

~ e v e l ~  me noar-(ub.a cable pair requiremms. 

Determine me t i m q  d relief (f neCegann. 

uao if Wonnation is available). 

andotrIerg8oqapM ' -. 
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5. Conventional Design, continued 

5.4 
Determining 

~n w-to-date =-year forecad WI eetals locations and -11 quamaies IS 
m c e s a ~ ~  to eetennme oulside p l m  raquircmeras for OH p r e w  MQ for me 
~ v a  use me forecast IO o m m  i ~ O ~ a 1 i O f l  tcf me a l e  fill boxes - ~ntomalion 

- 

Future Pair sumas 

-- - 
5.5 
Cable Fill 
Boxes 



5. Conventional Design, continued - 

L 
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5. Conventional Design, continued 
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6. Gauge of Conductors 
6.1 
Determining 
Gauge of Owations Practices: 

Conductors 832 - an me ol mamge Area Transmission 

Gauge and dismbule ox&~~Ion n diSnDWon plant accoraing to Resistanca 
Engineered to Mea& IJmm (REMU transmission aesign pcoceaurar me% 
pmcedues are detailed a me iollomng Iwo dwislons of GTE Telephone 

938 - on me abpc~ ol Outside Plant Synems - Design. 

6.2 

Facilities 
. Assigning 

7.  Terminals 

7.2 
Planning 
Requirements 
for Buried 
Terminals 

planum tmw Rquinmaas tortuiea syaanrto m i d  unacessatycom 
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7. Terminals, continued - .. 

7.3 
Terminal count 

me c o w  of a terminal may nClude any group of numbered pain contained m me 
count of me came to wnm It is spliced. This count ylould ahvays be 
conseatwe. bur at times using a splrl Count is require0 If is fecOmmended mar 
lerminal counls not spllt &pair groups. 

7.4 
Replacing 
Terminals 

/-- 

Estabrishing tmml corns ~ p a n  cowemon IO fixed-corn terminals must be 
coordinated m m c e  office assigrmwnJ. To mnmize pnysical 
reanangemem. mmidn mat recorded pair cotmts (posted IO ~ocation records) 
Will 

7.6 

Trunk and 
Exchango 
Cable 

d i m  1Mdcm. an0 toll-camechng ( M k s  wm exmange faalaies is 
Combination n o t 1 0 1 .  
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BUeIt3 PLANI 
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Sf C T  ION 928-000-07'2 
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C'JNTEbTS PkGt  I s  reissued to update buried telephone 
plant information. Remove the pre- 
vious issue of this practice f r o m  the 

I. GENEi7AL . . . . . . . . . . . . . . . .  1 binder or microfiche file and replace 
it with this issue. 

2 .  OEFINITIONS AN0 ACRONYMS. . . . . . . .  I 

1. BYCK~KUUIID. . . . . . . . . . . . . . .  7 . . . . . . . . . . . . . . . . . . . . .  - -. 
2. DEFINITIONS AND ACRONYMS 

2.01 ALPETH - A telephone cable sheathed with 
5. TYPES OF M I R E  AND C m L t  . . . . . . . .  3 corrugated aluminum tape and jacketed with poly- 

ethylene. 
0. URBAN PLANI . . . . . . . . . . . . . .  4 

2.02 ASP - Filled Alpeth with an FPA-alumi- 
7. JOIN: TRENCHINti - SEPARATION5 . . . . .  5 num-steel-polyethylene shield. 

4. APPLICATIONS AI+O AUVANTAGES . . . . . .  2 

Fired Separation . . . . . . . . . .  6 
NE% Uules . . . . . . . . . . . . .  ti RanOom Separation. . . . . . . . . .  6 2.03 CATV - Cornunity antenna television. 

2.04 FIXED SEPAIIATIuh - Separation %quire- 
8 .  IjtPTn UF BURIAL . . . . . . . . . . . .  8 m n t s  established by the National Electrical 

2.05 FPA - Fused polyethylene-aluminum shield- 
ed caDle. 

2.06 WAIN TRENCH - The easement or  public 
right-of-way that acconmmdates: 

Safety coae. - 

a Gas lines. 
e Primary and Secondary pcner cables. 
a Telephone distribution cable. 
e Service wires. 

Y. RURAL PLANT . . . . . . . . . . .  
night-of-ray Burial. . . . . .  
Center Burial ulong Roads. . .  
Crossing ubstacles . . . . . .  

IO. FLEOEh CABLE SIZING . . . . . . .  
1 1 .  U I ~ T N I B U T I O I  C M L E  SIZING. . . .  

Flush Construction . . . . . .  
Terminal Musing Construction. 

I d .  TERMINATIUN . . . . . . . . . .  
13. TMUNSMISSIUN ANU PUOTECTIUN . . .  

Lodolng. . . . . . . . . . . .  
Protection . . . . . . . . . .  

. . .  8 . . .  8 . . .  9 . . .  9 

. . .  IO 
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I. GLNERAL 

1.01 This Practice explains general require- 
ments for burieo telepnone plant. incluaing: 

a tngineering considerations. 

a ~ c o n o m c  cnparisons with aerial plant. 

e Federal. state. ana local utility reg- 

a National Electrical Safety Code (NESC) 

u1 ations. 

rules. 

1.02 This practice: 

e Conforms to the joint r a n a m  construc- 
tion rules contained in the latest 
edition of the National Electrical 
Safety Coae. 

2.07 

2.08 PER100 OF FILL - The length of time an 
installed cable has sufficient capacity to satis- 
fy the traffic requirements of its serving area: 
beyona this point new cable must be laid. 

2.09 PIC - Polyethylene insulated cable. 
2.10 RANOW SEPARATION - Separations mutually 
agreed upon by all parties concerned for utili- 
ties DIaCea in the same trench with teleDhone 
facilities. 

2.11 SERVICE TRENCH - The trench which extends 
f r m  the tenninal facilities to the customer's 
resiaence or building. 

2.12 S E R V I C E  YlRE - Camonly called drop wire. 
service wire i s  actually a Cable consisting of an 
insulated wire pair enclosed by a protective 
sheath. 

2.13 STALPETH - A telephone cable sheathed 
with longitudinal alumlnun tape Covered by 
soldered steel tape and jacketed with polyethy- 
lene. 

NESC - National Electrical Safety Code. 
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a Yeetj service standaros. 
a nt t . . rns   he m s t  f o r  dr, investmert 

.dn ne eifrcieqtiy Constructe4. 

:.u! 2drieo elchdnge pldnt I S  generally more 
ecmoT1c$i tndn any Ither type c f  plant w e n  
pldcea J s i n g  tile latest tools an0 materijis. 
; n ; s  prac:,:? IncIuoes v a r i o u s  engineering an0 
econonii ComParisons If DurleG c33ie #ith other 
:y?es or  isnstructi3p. 

3.J: Feoe.al. state. dnd loci1 regulatory 
du:,>oriti?s are lncreaslngly reil,irlng utilities 
13 Dldce a l l  new facilities unaerground. i e c w t  
regulatory r u l e s  ~n some dreas reaulre the plan- 
i i r o  r ~ o ~ d t e m e n t  o i  ei>stlny deTldl facilities 
ri:1 > e : " "  yrovno >ib"t. 

3 .3L  E e c m e  iamlliar d i t n  a l l  regulatory o r o i -  
ndnces difecting tne pidcement of unoevgrouno dno 
ourlea pldnt Defore starting any construction 
ProJects. Epplicaole oroinances can incluoe 
tnose or the following regulatory booies: 

a Federal. 
a State. 

Local. 
a Other.  

m e n  deslgnlng Durred m o l e  facilities: 

a AYOlo: 

3.95 

- d c a t i n g  terminals i n  swamp areas 
or i n  oeev grouno oeoressions. 

- .ocating terminals on property 
lines to prevent prooerty line 
marker aislocation ana t o  avoia 
jamage to facilities w r i n g  future 
fence construction. 

- T e m n a l  locations that could be a 
hazaro to Snow removal. traffic, or 
street clearing i n  front lot con- 
struction. 

- LOCatlonS that woula impair future 
extensions ana maintenance. 

- ~amdge t o  trees ano Shrubs. incluo- 
in9 their root systems, ana Other 
p r i v a t e  or p u ~ l i c  property. 

- Terminal loCationS that coulo be 
Oalectl~nable to property owners. 

a Ensure that: 

- All other Subsurface utilities are 
ioentifiea and located prior to 
starting construction. 

- Soace 1 5  2 v a ) I a ~ i e  for ooer?t)r'c 
t'le a l a ,  t r i i -  ~r trencnina eoubv- 
ment. 

~ - .eoE-dl. stste. anc l o c a l  2 x 1 -  
nances a r e  c m v l i e d  w i t h  and t i ? t  
a i :  tie necessdrv DermltS ana edse- 
Tents are Ootainel prior to s ta ' l -  
in9 constr.ction. 

- Trenching or 0lowlng OoeratiCrs eo 
not  interieve w i t h  ndtUrdl ariinage 
ov contrioute to s o i l  e'os1:n. 

- The caole trench or plow s l o t  's 
located so as t o  avo10 other uncer- 
grouno facilities. 

. .  

4 .  APPLlCf iT iONS ANU * O V i \ i A X S  

4.01 S ~ r l e o  plant is sultaole for a l l  areas o f .  

0 Exchange. 
Toil. 

a Interoffice trunk plant. 

4.0: Estaolishec business o r  residential sec- 
tions hdve many permanent structures that make - 
airect eartn burial of cable difficult or nearly 
impossible. Conversely. the conditions that make 
burleo plant most advantageous are usally found 
i n  rural ana suburban areas. 

4.03 Some of the aovantages Of buried plant 
are explained i n  Exhibit I on Page 3. 

4.04 Cost. reliability. ana other factors make 
using buried plant in subdivisions advantageous. 
Buried plant: 

a Cdn be reaoily designea to conform t o  
irregularities in lot boundaries ds 
Shown in Exhibits 5 and 6 on Pages 12 
and 13. Since aerial Plant cannot 
readily follow irregularities. it i s  
impractical ana expensive in such s>t.. 
Ydtlons. 

a Ooes not affect the aesthetic value of 
the Property. Both above-ground term- 
inal housing and flush Construction 
provide a better Physical appearance 
than aerial construction. 

4.05 duriea pldnt has a numoer of other appli- 
cations, sme of which include: 

a Making underground dips to avoid unde- 
sira3le Dower eapdsures. 

a A c c m o d a t i n g  difficult right-of-way 
situations. e.g., golf courses. ceme- 
teries. and airports. It is Possible 
to obtain pcnnirsion to bury Plant, 
where permission to establish a pole 
line would be difficult or impossible. 



Buried Pldnt ;cvdntages 

* c  i  1631 lily 

mppearance 

Speeo o i  
Installation 

Unl<ss mior suosupfdce oostacles 3re encountered during instdilation. the flrs: 
cost Jf burieo plant I S  4sLal:y very low compared to aerral plant. dlth favorable 
conoitions. the cost of plowing 'n cable may 3e less thdn the ndteridl cost c f  sus- 
Pension strand for ae-iat cdale. The economic dovantaae of aurieo Dldnt reall- 
zeo tnrougn the elimination of 

Polc line construction. 
a Tree trimming. 
e Suspension strands tor aerial cables. 

ihen DurJeO plant i s  properly installed. relatively little maintenance 1 s  reourr- 
eo. T I N I S  1s particuiariy slgnlitcant i n  rural areas Decduse of the travel t lme  I " .  

VOIvea. Thougn the Cos t  of clearing an individual Case of trouble in DurJea plan1 
usually eiceeos t h s  cdst of cledring trouble in aerial canle. the frequency of 
trouole in 3urie4 plant is mucn lowe- than for aerial plant. 

Guriro plant i s  less susceptiDle t o  aamage (an0 resulting repair costs) from sleet, 
IIurr1canes. falling trees. traffic. etc. The advantage Of trouble-free Service to 
c d s t m e r s  1s very important. particularly when other methoas of c m u n i c d t i o n  may 
oe o!srbpteo. 

burlen plant. versus derial ?bani. improves the apnearance of the area.  Tnis is 
especially true w i t h  f l u s h  construction. as described I n  other practices in this 
series. I n  some uruan ann m o s t  r u r a l  areas. appearance may be of less importance: 
ana aQove-ground t e r m i n a l  housings can De used. Howewer, other considerations 
arise; for example: in cultivated fielos. both poles and terminal housings can in- 
terfere with farming operations. In this instance. consider flush construction. 

The time interval betneen the start and cmpletion dates can be much shorter for d 
given buried plant project than for a comparable aerial plant project. In addition 
to . labor cost savings, snortenea construction time will: 

Reouce interest costs during constructlon. 
e advance the revenue-proaucing date for the plant. 
0 Provioe earlier service to the c u s t o m r .  

Aerial plant presents a constant ana serious threat t o  plant forces since telephone 
pole accidents constitute a large percentage af injuries for any telephone com- 
pany. ulso. aerial p l a n t  is exposea to direct contact with high-voltage power con- 
auctors. 

- 

4.06 Some of the oisadvantages o f  buried 
p f d n t .  especidlly when f:ush construction i s  
"sea, dre: 

e Restricten access t o  facilities. 

e Non-recnterdnle rncansu I aten sp 1 ices. 

More costly to locate and clear faults. 

5. TYPES OF M I R E  AND CABLE 

5.01 Single-sheath filled Alpeth-FPA (fused 
polyethylene-aluminum snielaea) cable is espec- 
ially suitanle for burieo construction ana ShOu10 
De COnsidCreo the first choice facility. Other 
typos of cables available and acceptable for 
buried construction under certain circumstances 
inc luar ; 

CA&Lt TYPE 

Single-sheath 
air core 
Alpeth-FPA 

DouQle-sheath 
Alpeth-FPA 
air-core 

IS SUITABLE FOR. . . 
Buried construction where IUD- 
surface mnisture is not a 
Droolem. 

Areas requiring rodent pro- 
tection. 

USC where Iiigher core-to- 
sheath dielectric strength 
i s  required when: 

The desired size Is not 
available in filled-core 
cable. 

Subsurface m i s t u r e  is not 
a problem. (Continued) 
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Lie ve I opmen t i y p e  s 

-~ 
,e* j " " C . . < t S l G " S  l C l U  O U t  3PC O b i i t  

vp  r l i n  nomes on every  l o t  unoer 
aars j r o o l r c t i o n  ne tnocs  by a oevei;rrer 

Piace Q b r i e c  serv:ce - > r e :  

a Gur ing  I n i t i a l  construction w h i i e  the aistriout30n 
c a i l e  1s be ing  placed. 

OK 

Ne* sdoaivisions I d i o  out by 1 
oere loper ,  wno may: 

0 8 ~ 1 1 a  c e r t a i n  houses on 
r e l e c r e a  l o t s .  

dR 

a S e ~ l  lo t s  I n a i v i a u a l l y  t o  
p rospec t i ve  owners, con t rac to rs .  
or >u i !oe rs .  

Es tao i i snea  r e s i o e n t i a l  areas 
p r e s e n t l y  serwea oy a c r i d 1  p l a n t  
from r e a r  easements o r  a l l e y s ,  o r  
f rom s t r e e t  d i s t r i O u t l o n s  

E x i s t i n g  a e r i d l  f a c i i i t i e s  m o r e  
expecteo s e r v i c e  l i f e  war ran ts  such 
c o n s i o e r a t i o n  

If poss io le ,  p r o v i n e :  

Only a ~ s l r i b u t i O n  Caole au r in9  i n i t i a l  c o n s t r ~ c t ~ o ~  

o b u r i e o  s e r v i c e  w i r e s  on an rnaivr:ual oas is  as se rv tce  
i s  r e w i r e d .  

i h e n  major  replacement O f  o i s t r i b u t i o n  p l a n t ' i s  r e g u i r e e  
in these areas, cons iae r  u s i n g  b u r i e d  p l a n t .  Yhen ade- 
quate  easements ana lo r  r igh t -o f -ways  can be obtained. bo th  
d i s t r i b u t i o n  cab le  ana b u r i e d  s e r v i c e  w i res  can o f t e n  be 
c m p l e t e o  as a cont inuous Opera t ion  under the  Construc- 
t i o n  work order.  

amove  the p l d n t  ana p lace  i t  i n  t renches  o r  s p l i t  condu i t  
t o  r e a l i z e  the Serv i ce  investment.  
t h i s  method. make a thorough i n v e s t i g a t i o n  of the  cond i -  
t i o n  o f  the: 

E x i s t i n g  te rm ina ls .  
e Branch Cables. 

P r i o r  t o  s e l e c t i n g  

0 Cdble. 

Exh iO i t  2 

6.08 I n .  some loca t i ons .  i t  may be e a s i e r  to 
serve more than fou r  l o t s  frm each t e r m i n a l .  
Bu r ied  s e r v i c e  wi res se rv ing  l o t s  o t h e r  than 
tnOSe aa jacent  to t h e  t e r m i n a l  can be b u r i e o  i n  
w e  same t rench  as t h e  O i S t r i D U f i O n  cao le .  I f  
res idences  h i v e  n o t  oeen s t a r t e a  on these l o t s  a t  
tne t ime the  d i s t r i o ~ t i o n  cao le  i s  placed, bury  
t n e  s e r v i c e  w i r e  up t o  t h e  vacant l o t  l i n e  as 
snown I n  t h e  600 division of GTE Prac t i ces .  

o.U9 I n  some areas. i t  may be o e t t e r  to serve  
lo t s  from a f r o n t  r a t h e r  m a n  frw a rear ease- 
ment. i h e n  the  c a b l e  w i l l  be locate0 in the 
f r o n t .  p i a c e  i t  w i t h i n  t h e  p u b l i c  r i gn t -o f -wdy .  
l h i s  3a th  w i t h i n  t h e  r i gh t -o f -way  is govemea by  
t i le  l o c a t i o n s  of e x i s t i n g  u t i l i t i e s  in many in-  
stances. E x h i b i t s  9 ana 10 on Pages 16 ana 17 
i I l . s t r a r e  t i t ~ s  p lan .  

0.10 If a planned apartment o r  Condominium de- 
velopment i s  cons t ruc ten  Oy one agency, a ranaom 

r o u t e  th rough t h e  complex may be d e s i r a b l e  due t o .  

e Random placement of the  b u i l d i n g s .  

a A c c e s s i b i l i t y  to t e rm ina t i ons  w i t h i n  
each b u i l d i n g .  

6.11 Th is  p l a n  i s  i l l u s t r a t e d  i n  E x h i b i t  1 1  on 
Page 18. 

7. JOI l lT  TRENCHING - SEPARATlOllS 

7.01 Yhen power. telephone, gas. water, sewev. 
and CATV p l a n t  rill be bu r ied  together,  o b t a i n  
complete unders tand ing  and COOPeratiOn in j o i n t  
p lann ing  between t h e :  

a Suba iv ider .  
a Power company. 
o Gas cmpany. 

30 13L' 
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, ,L ;oooerit)on i s  necessdry t o :  . a e a i . z e  p o t e n t c d l  cor.struct !on sav inss .  
a Prevent f u t u r e  maintenance Iroolerns.  

. ~ m n u n i c a t \ o n  con- 
oYctors o r  Cdoles 

L w i y  ana conmuni- 
c a t i o n  conauctors 
3' CdOieS 
I- 

r . 3 3  :o,nt t r e r c h i n g  reouces t h e  D o s s i o i i i Y y  
3f J m q e  to te:epnone cdo ie  t n d t  mdy occur  wnen 
otne. u t i l i t y  se rv i ces  d re  Placed independent ly .  
* n i l e  reiconone dna Ai'# cdoles mdy hdve a 'andom 
: ? y .  o tne r  seodrd t i ons  descr ibea i n  t h e  629 
0Iv;S:on o f  iTi Prac t i ces  must be main ta ined.  

The conductors or cab les  o f  one COmnuniCatiOn c i r c u i t  and those of another 
C m u n i c a t ! O n  c i r c u i t  may be b u r i e a  toge the r  and at the  same depth w t t h  no 
d e l i b e r a t e  separa t i on  between f a c i l l t i e s .  p rov ided  a l l  p a r t i e s  i nvo l ved  
agree. 

Supply can les  or conauctors ana c m u n i c a t i o n  cab les  or conductors  may be 
b u r i e a  toge the r  at t h e  same d e p t h  w i t h  no d e l i b e r a t e  separa t i on  between 
f a c i l i t i e s  if a11 part i e s  i nvo l ved  agree and t h e  f o l l o n i n g  reouirements are 
met: 

F o r  power f a c i l i t i e s .  do no t  opera te :  

- - ungrounaeo supp ly  systems i n  excess o f  5.300 volts phase-to-phase. 
Supply systems i n  excess of 22.WO v o l t s  to ground. 

For  ba re  grounded Conductors: 

- A supp ly  f a c i l i t y  o p e r a t i n g  above 300 volts t o  ground must i nc lude  a 

- _ _ -  F I i e a  iegacdii;n 

:.OJ Typ icd l  joint ana n o n j o i n t  l r e n c h i n g s  are 
~ i u s t r d t ~ a  in E x h l b l r s  12 ano I3 on Pages 19 dno 
io. If tne te lepnone dno CATV cao le  w i l l  be 
p l d c e o  w i t h i n  dn easement an0 t h e  power a i s t r i o u -  
t l o n  w i l l  no t  oe p iaceo dt t h e  same t ime, p lace  
t : le  telepnone ana S A I V  cdo ies  i n  one h d l f  o f  t h e  
easement ds shown in E x h i o i t  14 on Page 20. 

0 

7.05 Separat ions between power p r imary  cdb les  

an6 te lephone cab les  mus t  be: 

m 3 i n c i e s  of concre te .  

OR 

a 0 incnes of mas3nr.v. 

OR 

a 1 2  rncnes a f  w e l l  tdmpeo ear:?. 

Random Separa t i o r  - - - -  - - - - -  
7.06 Comnunicdtion dnd Poner supp ly  conductor!, 
or cab les  may be b u r l e d  togethe-  a t  the  same 
depth w i t h  no d e l i D e r a t e  separa t i on  between f a .  
c i l i t i e s .  p rov ided :  

A I 1  p a r t i e s  a re  i n  agreement. 
I The condr t tons  dnd reou i rements  o f  

NESC's  Sec t ion  350 dre  met. 

7.07 This method o f  b u r i a l  i s  re fe - red  t i  ds 
random separa t ion .  Such b u r i a l s  apply o n l y  to, 
cdo le  f a c i l i t i e s  havtnq aluminum or  copper tape 
inne r  s h i e l d s .  

NESC Rules - - - - -  
7.08 Uhen t n e  r a d i a l  separa t i on  between con- 
duc to rs  o r  cab les  i s  l e s s  than 12 inches. f o l l o w  
the r u l e s  g i ven  i n  E x h i D i t  3. E x h i b i t  3 para- 
phrases NESC Sec t ion  354. Randm Separat ion.  Add- 
i t i o n d l  2equirements. 

kiSC Ruler  on Ranaom Separa t ion  

~~ ~~ ~~~ ~~ ~~~ 

5uouIy conauctors 
3r :ao:es 

Tne conouctors  o r  cab les  of d s u p p l y  c i r c u i t  and those of another s u p p l y  
c i r c u i t  may ne b u r i e o  toge the r  a t  the same depth w i t h  no d e l i b e r a t e  repara-  
tion oetwecn f a c i l i t i e s .  p rov iaea a l l  p a r t i e s  involve0 agree. 

E x h i b i t  3 (Cont inued) 
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SECTION ?2@-000-C?' 
I S S U E  5 

NESC fiules on ilanoom S e i a r d t i o r  . iont . -ueo,  

bnoergrounu supply 
caoles 

M u l t i p l e  
cdole systems 

P r o t e c t i a n  

2EQUIXMEh:  

3dre  graunoso conoiuctor ~n cont:nuoJs con tdc t  w i t h  t he  e d r t l i .  T , i i s  
conductor. adequate f o r  the exaecteo nagnrtuae and auratlon of  tne 
f a u l t  c s r r e n t  t n d t  may be imposeo. ?IUS'. ~ e . o n e  of t he  fo l l ow jng :  

1. d snet.Cn. an i n s u l a t i o n  sh ie io .  o r  Qoth.  

2 .  M u l t i p l e  Concentr ic conductors c l o s e l y  spaced c i r c u m f e r e n t l a l i y .  

3. A separdte bdre Conauctor i n  Contact  w i t h  the e a r t h  ana i n  c lose  
p r o x i m i t y  to the caole i n e r e  such cable or cables a lso have a 
grounoeo sheatn or s h i e l d  that i s  not  necessa r i l y  i n  Contact w i t h  
the ear th .  The sheath, sh ie ld ,  or both, a s  w e l l  as  the bdre con- 
auctor ,  must be aoequate f o r  t he  expected magnrtuoe an0 d u r a t i o n  
of the  f a u l t  cu r ren ts  that may be nmposed. 

NOTE: This 1s app l i cao le  when cable i n  a nOnmetalI1C duct i s  consio- 
ered ds a d i r e c t  b u r i e d  cable i n s t a l l a t i o n  and rdnaom separa- 
t i o n  i s  desireo. 

Ek i iP i iON:  "here o u n e o  cdole passes througl i  a short sect ion of con- 
ou r t ,  such as under a roadway. t h e  Contact  w i t h  e a r t y o f  
tne grounoeo conauctor can be omit ted,  prov ided the  
groundeo conductor i s  cont inuous through t h e  e n t i r a  
length o f  t he  condu i t .  

4. The bare cunouctor o r  conductors i n  Contact w i t h  the  e a r t h  Shal l  
be of s u i t m l e  co r ros ion - res i s tan t  m a t e r i a l .  

Caoles of an ungroundeo supply system opera t i ng  above 300 v o l t s  must be of 
e f f e c t i v e l y  grounded concentr ic  s h i e l d  c o n s t r u c t i o n  i n  continuous contact  
w i t h  the ear th .  Sucn cables must be maintained i n  close p r o x i m i t y  t o  each 
o the r .  

More than one cable system bu r led  i n  ranoom separat ion may be t rea ted  as 
one System when cons?oer?ng clearances from o the r  underground s t ruc tu res  or 
f ac i  I 1  t i e s .  

8 

-- 

Supply c i r c u i t s  ope ra t i ng  above 300 volts to ground or 600 v o l t s  between 
;onduct:-s must be so constructed, Operated, and maintained that ,  *hen 
fau l tea.  they w i l l  be prompt ly de-energized i n i t i a l l y  or f o l l ow ing  the 
subsequent opera t i on  of any p r o t e c t i v e  device.  For  example: 

- - Phase-to-ground f a u l t s  f o r  groundeo c i r c u i t s .  
Phase-to-Phase f a u l t s  f o r  ungrounded c i r c u i t s .  

ungrounaeo suppiy  c i r c u i t s  ope ra t i ng  above 300 v o l t s  must be equippeo 
w i t h  a ground f a u l t  i n d i c a t i o n  system. 

@ Conmunication p r o t e c t i v e  devices must be adequate f o r  t he  vo l tage an0 
Currents eXPeCted t o  be impressed on them i n  the  event of C in tac t  w ~ t h  
t he  supply conauctors. 

8 Adequate Qanoing must be prov ioed between the  e f f e c t i v e l y  groundeo sup- 
p l y  Conductor or conductors and t h e  c m u n i c a t i o n s  Cable s h i e l d  or 
Sheath {bonding i n t e r v a l s  must no t  exceeo 1.000 f e e t ) .  

w I n  the  v i c i n i t y  of supply s t a t i o n s  where l a r g e  ground cu r ren ts  may f l ow ,  
t h e  e f f e c t  Of these cu r ren ts  on C m u n i c a t o n  C i r c u i t s  shoulo be evalua- 
ted  before Comnunication cables a re  placed i n  random separat ion w i t h  
supply cables.  
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ANU PLALEU 
I h  *. . . 
r o i n t  na in  
t r encn  

7 . 1 0  F u r t h e r .  t h e  feeder Ca3;e must be ex tend-  
?G i r a u L ; n  t n e  s i r r i n g  area so t h a t  eacn d l s t r i -  
3 U t 1 0 "  C b O ! i  1 s :  

L ? s s  t h i n  ', n i ; e  long. 

"It" 

8 P r e i e r a 3 : I  n c t  more than U . 5  m i l e s  
long. 

- REFER T O  ON 
* I l k .  . . U S I N G .  . . EXHIBIT PAGE 

F 1 xeo 15 21 
separa t i ons  

Uanaom 16  21 
separa t i ons  

7 . : ~  when any uf  fnese conG11icrs C a P v t  5e 
met. f : x e c  separd t i on  ? s  requirci, 

" o i n t  
s e r v i c e  
t r e n m  

"0 I nt mal n 
t rencn  

E .  X ? i n  CF  sui:^; 

8.01 Exn?, i t  J l i s t s  t h e  e r h l c l t s  1n t h i s  
p r a c t i c e  p e r t a i n i n g  t o  ninlmum cove-s ana ior  se3- 
d r d t i b n s  i o r  s u p ~ l y .  c o m u n i c d t r o n .  and q a s  f , ? -  
c i l i t i e s  i n  t h e  same t rench.  A l l  deotbs shciir( 
are  from the  f i n a l  graGe. 

NUIE: No minimum SePardtlOn 1 5  reoY1rea between 
gas l i n e s  and conmun,cation c a b i p s  or 
w,res. 

3 .  l U R l i L  PLAtlT 

- a l q h t - o i - i a y  - - - - - Burral - - - 
9.01 The i w r o v e o  eouioment d ~ a i ' a ~ : e  today 

- 
Gas l i n e s  Fixed 1 7  22  

separa t i ons  

Ranaom 18 2 2  
repa ra t tons  

Gas l i n e s  f i r e d  19 23 
separa t i ons  

nandum 20 ? 3  
separa t ions  

Random 21 2d 
separa t i ons  

Gas l i n e s  f i r e d  22 24 
separa t ions  

I 25 

F i xed  
separa t i ons  I 

J o i n t  
s e r v i c e  
t rench  

Gas l i n e s  F i xeo  
separa t i ons  

h u l l  NO minimum separa t i on  I S  r e q u i r e a  between gas and communication cab les  or w i r e s .  

/-. Exh;bit 4 
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,,e,g.. tractorsI trucxlng equipment. dno P I O W S ;  
instdlllng b u r : M  Pldnt economical i n  locd- 

t , ~ n s  ~ r e ~ i o u s l f  n o t  consioereo fedsid:e. 

:.0: idc:iitleS i n  rurdl dreas nay se burlea 
,,Itliln t n e  n’gnbdy rlgnt-of-way o r  on p7:vare 
property. o e p e n d ~ n g  on conditions. ieiepnone 
p,ant n:tnin the tignt-af-way may be p!.c+u: 

a detween the roao ditcn ana fence or 
properr, line. 

a in tne shoulder of the roda .  

s In the center of the toao (see Para- 

9 . U  The location chosen any pdrtrcular 
case oepenos on fdctors sucn a s ;  

grdpllS 9.Ub thrOvgll 9.081. 

a YerFain. 

a S o i l  c o n d i t i o n s .  

a Number dno type of underground ob- 

a The ease with which equipment can be 

0 The amount of nand trencning required. 

a Reauirements of Public authorities re- 

9.04 Considering each location, the engineer 
ShOulo be alert t o  conditions that mdy lead t o  
excessive maintenance o r  rearrangement expenses. 
e.g.. an inaaeauate drainage d i t c h .  Even though 
tne plowrng or trenching may be more difficult 
elseunere. staying Out of the ditch will: 

structions. 

operateo. 

sponsible for the right-Of-May. 

a Be more economical in t h e  long run. 
a Elimrndre future maintenance ana rear- 

rangements. 

NUlf: Select a IOc&tion tnrt minimizes exposing 

9.05 Hold buried crossings on paved roads t o  a 
minimum. Where a crossing must be maoe ana high- 
way Officials 07 the public objects to opening 
tne rod0 surtdce, make the crossing by pushing 
Pipe or boring an Opening unaer the pavement. 
txtreme circumstances may require constructing an 
derial crossing. 

the pidnt during future robd maintenance. 

Center Burial Alonq - - - - - - - - -  
9.06 Along unpaved rural roads. Cable may be 
burieo In the center Of the traveleo roaa. The 
crown location offers the advantage that roaa 
scraping operations tena to protect rather than 
expose tne plant. Take cart to p m v i o e  badition- 
al Cover m e r e  the Cable extends to terminals at 
tne side of the road. This method has the aisad- 
vantage that buriea plant can be renderea inac- 
cessible by subsequent road surfacing. /4 

4.07 :n cases or  t r o u b l e  a f te r  the pab)np ‘ I  
Idld, i t  may be necessdry t o  Plow I n  new :enotnr 
of cdole betreen accessiole polnts sucn as ter-7- 
n d l s  or  test points. This hazdra i s  usuaI:y nc: 
serlais. houemer. since rodos s d i t d o l e  for c v t r r  
burldl die generally lightly traveled dnd tne 
Possiblilty o f  Paving t s  remote. 

9.0.3 On n a r r o w  roads, where there 1 s  ‘lii 
shoulaer. tne Only practical location f o r  b w ’ e a  
Plant I S  I n  the center of the roaa. I n  most of 
these Cdses. SubSeQuent paving w i l l  not  entail 
radlcdl grade changes. the b u r i e d  p l a n t  - 1 ’ 1  
still nave aoeaudte protection. 

- - - -  Crossing - Obstacles - - - _  
9.99 The engineer w i l l  determine the nest 
t o  install plant across’ s t r e m s  or Nother O E -  
stdcles. This can be oone by Dvryrng the cable 
directly in the stredm rf: 

a The banks o i  the stream are n o t , t o o  

a The bea of the stream will support the 

NUTf: Prtor t o  placing cable directly in the 
stream. ensure that all governmental re- 
quirements are met. 

9.10 Other means of crossing such obstdcies 
1 nc lude: 

a Attaching steel pipe o r  P Y C  conduit t o  

a Erecting an aerial crossing. 

steep. 

plow. 

v 

- 

a bridge. 

9.11 Tree roots can cause installation aiffi- 
culties. Avoid locations close to large trees or 
heavy lateral roots because special digging 
equipment or hand digging may be necessary. 

9.12 Place ana maintain Duriea plan?. on p r i -  
vate property with the least inconvencence t o  the 
property owner o r  tenant. Locate plant so tnat 
it is not subject t o  damage by work normally per- 
formea on tne property. In dgricultural regions, 
bury the cable deep enough to avoid firming oper- 
ations. Where crop damage may be extensive, 
Schedule plowing Operations aefore or after the 
growing season. Obtain from the property Ower 
the locations of power services, nater pipes. and 
Other unoergrouna Structures that must be avoideo 
before selecting the route. 

9.13 One important point in selecting a route 
is to choose locations that will minimize damage 
from wind or water erosion. For a short time 
after the cable is plowed in, the disturbed earth 
in the plow slot will permit water t o  gather ana 
run along the slot. Yhen possible: 

a Avoid  steep slopes. 
a Plow across the slope rather than 

directly up the slope. 
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x i i ; u n  923-SUC-ui5 
iSSbE 5 

r'\ 

3 . ; -  ulong with tne conoitions prevIobsIy men- 
rionea. t w s e  fdctors must. also be COnSldereO 
*ne. ieiectrng a v o u t e  across prieate propert,': 

e liumoer dno locdtion of customers on 
t w  siae or tn? rcdo o p p o s i t e  thdt 3 1  
tne selecteo -oute. 

e Possibly cutling across curves or 
turns In tne rod0 to shorten the route. 

e Limitations of plowing or trenching 

Y.:¶ The oepth of buried plant i n  rural, areas 
m s t .  07 necessity. vary w i t n :  

e a u i p m n t  dno techniques. 

e Local conditions. 

e The capaoilities of the plowing equip- 

1.16 Excavations by foreign utilities an0 con- 
struction companies tidye cause0 more damage t o  
surieo p l a n t  tnan any other single cause. Much 
or  lnls damage wOul0 lidve occurreo even though 
the Pldnt was buriea to a depth of 3 feet or more. 

men I. 

A t  rodoway 
crossings 

3.17 A s  a rule, the shalloner the plowing 
depth. the less efiort requirea t o  ordn the 
P l o w .  Generally. bury a cable to the maximu!n 
depth a t  which the plowing equipment IS  capable 
Of efficient Operation. Plowing depths for nor- 
m a l  situations are: 

24 24 

DEPTHS IN INCHES FOR. . . 
MINIMUM COVER 

SERVICES 
I i n  s o i l  I 18 I 6 1  

Unaer orainage I ditches I 36 I 36 

I (any location) I 6 I I n  rock 

10. FEEDER CABLE SIZING 

10.01 Sire buriea feeaer Cables In accordance 
with m e  912 o i v i s l o n  Of GTE Practices. 

e Metnoas of Drovioing future relre?. 
e Annual oroath. 

10.0; As w i t n  unoergrouno feeoe- cab!e. o i d r  
burleo feeoer cable r l t h  !ne fallowing factors > r  
7 1 0 0 :  

e Future relief. 
e The ultimate ared the cable 1 1 1 1  serve. 

10.04 Y i t h  knowleoge Of the current project and 
an estimate of t h e  future. the engineer can nake 
intelligent decisions concerning size and o e v w c  
of f i l l .  

10.05 durying oversize Cables to defer costly 
reinforcement has been mentioned. Usudlly a cost 
s t d y  will Prove or disprove the soundness of a 
proposal t o  increase the size of a cable ana 
thereby lengtnen the period of f i i l .  Aiternate 
plans can be prepared t o  compare the c o s t s  of ~ n -  
stalling various sizea cdales initially with cam- 
vlenentary relief cables or Carrier systems at 
varying future dates. The cost of relief C a b I e L  
or carrier systems must include any extraordinapy 
Costs t h a t  can be erpected for placing a second 
cable along one route. - 
10.06 When placing buried feeder cable by 
trenching, consider laying one or m r e  spare con- 
duits if placing future relief cables will be 
difficult or expensive. 

10.07 A11 methods of providing relief for 
unoerground feeoer Cables can be adapted to 
buried feeder cdbles. Relief can be accmvlished 
by transferring distrubution Cables to the new 
feeder by: 

e Intercepting and cutting off the old 
Cable along the same or a parallel 
route. 

OR 

e Replacement. 

11. DISTRIBUTION CABLE SIZING 

11.01 Buried distribution cable size depends on 
the termination method. Termination can be ~n 
terminal novsings that use either: 

e Peaestal construction. 

OR 

IU.02 The perioa Of fill m u s t  be tcmperea by e Flush construction. 
the particuldr circumstances involve0 with the 
individual project. For examole, i f  the Cable i s  NUTE: Oistribution Cables must be sized t o  meet 
Planned for an area that  may be built up with the maximum expected requirements. 
pdvea streets or sidewalks it may ae mare e c o n m -  
Ica1 to make the initial canle oversize or t o  11.02 Size all buried distribution cables ac- 
place conduit. Other factors that should be con- cording t o  the best forecdst information for the 
sioereo i n  determining the period of fill are: area. When a formal forecast Is not available. 

prepare an engineering forecast for each drstri- 
e Size and gauge of the initial cable. bution Cable brdnCh. 
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i l ~ s n  Cons t ruc t i on  _ - _ -  - - - _ _  
:,.,jj S i r e  a i s t r l h t l o ~  cao les  f o r  i l u s n  c o n -  
j:r"c:!"fi * ' C "  2 :  

a Y1nin.m of 2 . 2  c a o l e  > a i r s  per  f o r e -  
C d S t e O  3 l u u r l n ~  ,, ,fit. 

e Xdrq ln  f o r  spec:dl services an6 b u s i -  

:'.04 ;ne :ctal i i r c u l t  reouirements o f t e n  f a l l  
aecween 1-0 nomindl  c d c l e  sizes. I n  t h i s  s i t u a -  
iron. s e l x t  :ne l d r g e r  s i z e .  

11.05 Te rmnare  o u s ~ n e s s  ana s p e c ~ a l  se rv i ce  
cacles d l m g  j f l u s n  c j n s t r u c t i o n  r o u t e  i n  au r iea  
ierminal nousings m e n  f a c i  l i t y  reau i rements  a r e  
I n o e i i n i t e .  hn rn  f d c i l i t y  requirements a r e  d e f i -  
i i i t e  dno d c o m e r c i a 1  o u i l o i n g  ea is t s .  p l d c r  an0 
Lerminate dn en t rance cab le .  :n t h i s  instance. 
t i l e  t e rm ina l  nousing i s  no t  regu i reo .  

ness r e w i  rements. 

~- 
quirements.  

a honreenterao le  so1Ice c l g s u e e r  
usea. ass ign  b a o l e  o a l r  counts t o  I - .  

o i v i a u d i  :ots o r  nous!,: untts. ; I  I S  

o d i r i s !  b e  dssiqneo t o  each n o i i r i n 3  
,,nit ? t  :ne t ime o i  aesiqn. v f i e t h e -  
sucti d :cole p a i r  I S  usec #nor or 2 :  
some f u t u r e  oate.  Show these a s s i g n e a  
t d b i e  p a i r s  on the  a e t d i l  *or% p lan .  

I Z P O r t d n t  t h d t  f W  reOulre0 C d l i 8 -  

1 3 .  TdANSMISSION AND PROTECilUh 

13.i)i Se lec t  cao ie  ana w i r e  gauges us,nq t h e  
methods Ou t l i ned  f o r  aerTal  o l d n t .  

13.02 Since t w o  smdl l  caoles can be a u r l e a  d t  
one t i m e  w i t h  t h e  same plow ana these t.wo caoles 
can oe o f  d i f f e r e n t  gauge (one coarse ana one 
f i n e ) .  the  coarse-gauge cao le  need n o t  be loopea 
i n t o  te rm ina l  w u s i n g s  i n  t h e  f ine-gauge dyed. 

t oaa i "9 - - - _ _ - - - - - - - _ - - -  Terminal Mousing h s t r u c t i o n  _ _ -  
. .  
I 8.m b i z e  aistrioution cao le  f o r  t e rm ina l  13.03 Loading f o r  b u r i e o  excnange p l d n t  gener- 
housing c o n s t r u c t i o n  - 1 t h :  a l l y  f o l l ows  t h e  H-88 load ing  system: 38-rnh 

load ing  c o i l s  spaced a t  i n t e r v a l s  of 6.000 fee t  
a d minimum of one p a i r  pe r  fo recas ted  of nominal  0.083 pF Im i le  c a o l e  ( o r  eau iva len t  on 

housing u n i t .  a mutual  Capac i ty  b a s i s ) .  The f o l l o w i n g  standdrd 
l oad  spacing accuracy r e q u i r m n t s  app ly :  

a A mara in  f o r  s o e c i a l  an0 business re- 
a Average spacing - Y i t h i n  2 2 percent  

of s tandard  spacing (6.000 f e e t  for 
n-88).  

a Each i n d i v i d u a l  d e v i a t i o n  - Less than 
2 pe rcen t  of t h e  average spacinq. 

a The average of t h e  i n a i v i a u a i  aev ia -  
t i o n s  from t h e  average spacing - Less 
than 0.5 pe rcen t  of the  average 
spacing. 

11.37 Uhere f r a c t i o n a l  cab le  p a i r s  between one 
dno two pe r  lot o r  housing u n i t  are fo recas t ,  
p ~ o v i o e  sucn f r a c t i o n a l  Caole pairs i n  the  a i s -  
trioution Cable. 

i 1 . M  L i r c u i t  requ i rements  usually f a l l  between 
t w o  nominal c d o l e  s izes .  Since judgment would be 
gseo in s e l e c t i n g  t n e  l i n e s - p e r - l o r  f ac to r .  iuan- 
ment must a l s o  be use0 i n  detm 
use :he l a r g e r  
per-lot fac:or I! 

a high. use t h e  sma l le r  cable s i z e .  
a LUW. use t h e  l a r g e r  s i ze .  

NOTE: If t h e  c i r c u i t  requ i rements  a r e  w i t h i n  
one o r  two P a i r s  of a nominal s ize.  t h a t  
s i z e  snou ld  De se lec tea .  

1 2 .  TERMlNATlON 

12.01 An economical  te lephone d i s t r i b u t i o n  sys- 
tem r e q u i r e s  gooo use of a l l  a v a i l a o l e  c i r c u i t s .  
Since P I C  caoles are  used almost e x c l u s i v e l y  i n  
ou r ieo  p l a n t .  e i t h e r  terminal  housings o r  f l u s h  
s p l ? c e  c losu res  can be employea. Yhen: 

a Terminal  housings a re  used. t h e  d e t a i l  
work p l a n  must i n d i c a t e  s p e c i f i c  
coun ls  to be te rm ina ted  i n  each un i t .  

15.04 This i s  a Standara loaa ing  system f o r  e r -  
change a e r i a l  and underground cable:  there fore .  
no spec ia l  problems w i l l  a r i s e  d t  j u n c t i o n s  of 
b u r i e d  p l a n t  w i t h  a e r i a l  and underground cab les .  
L i m i t s  on t h e  l eng th  Of cab le  P a i r s  pe rm i t ted  oe- 
yond the  l a s t  l oad  coi l  are  descr ibe0 i n  the  832 
d i v i s i o n  o f  GTE Prac t i ces .  

13.05 Yhen open w i r e  i s  extended w t h  our iea  
p l a n t  ana t h e  b u r i e a  p l a n t  must be loadea, com- 
p u t e  l oad ing  f o r  t h e  r o u t e  as though t h e  open 
w i r e  were cable.  Us ing  t h i s  method. whenever 
p a r t  o r  a l l  of t h e  apen w i r e  i s  rep laced by 
cable.  the b u r i e d  p l a n t  l oad ing  c o i l  l oca t i ons  
nee0 n o t  be changed. The open w i r e  sec t ion ,  i n -  
c l u d i n g  t h e  r a j a c e n t  cab le  and buried p l a n t  end 
sections, must be loaded and lor  b u i l t  o u t  as re -  
q u i r e d  on a Capaci tance-equivalent b a s i s  so  t n a t  
overall spac ing  accuracy requirements are met. 
This must be done a t  t h e  open w i r e  j unc t i ons  a s  
f a r  a s  possiOle. as loao ing  i s  never i n s t a l l e d  on 
the open w i r e .  
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: .do Protect!o)l for burier, plant i s  aescri3eo 
' ' I  : I I ~  4u. J I V ~ S I X  3f LYE Pracrices. 2 r r l t e c t i o n  
' " : c ' r e r .  for e x d m ! t :  

e donoinq. 

e Grouncinq. 

e vlelectrIC strengths of caDles ana 
terminal nous ings .  

P 

13.08 Metal Sheaths Of Durlea Cable ana * \ r e  
must  De continuous and grounoea Lbonaea to the 
power neutral) d t  d sufficient number of solice 
ana Dranci paints so that adjacent grounds are "0 
more than 2 kilofeet aodrt (iess. i f  specified]. 
aurieo service wires or entrance cables having 
metal arm? or shlelds must have their armor cir 
shteios connected to the: 

e Station protector ground tenninai. 
e Oistibution cable. or wire  shield c l r  

armor. 

Snleio *ires f o r  Ilqhtninq protection. 13.09 The work order w i l l  speclfy: 

e .enqt>is anu separations to a v o l o  ~ n -  
o u c t i v e  interfereice. 

'k- i  7 1 1 1 s  I S  explarneo in Faragrapns 7.08 ana 
7.09. 

The bonding ana grounding reauireo at 
each splice ana branch point. 

e ,411 Other construction details neces- 
sary to meet transmrsslon and protec- 
tion reaurrenents. 

.. . 
' J . ~ ,  aurleo p l a n t  Protection I S  somewhat more NOTE: The work order will also specify the I C , -  

s t r i n j c n t  [?an wotection for aeriai ?IC c a ~ l e .  spection ana completion test requiremenis 
7 n ) s  1 s  oecabse locating ano clearing faults i n  Lseiected from the 634 aivision of GTE 
curlea ? i m i  I S  more c o s i l y  thdn in aerial plant. Practices). 

u 

auriea Plant iayout - Terminal Housing Construction - 

I 

P r 

ExniDit 5 
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SECTION 928-000-:7? 
ISSbE I 

Burieo P l a n t  Layaut - F l u s n  :onrrruction 

MOTS: DETAILED LIMITATIOYI OC CLOaUREI ARC I M O W N  
IN THE 028  31VIalON OF 071 ?RACl ICCI .  

Exniblt 6 
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Durleu GlstrlDutlon PldPt - F r o n t  3istrioLtion Yetnoo 
Tefmindl  mousing ionstruction 
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5EC:ll)h 92'3-300-:': 
!SS.i : 

COWER TELECHOHE 
CABLE AND CATV 

CA8LE 

8EC YOTC 

CIIEOSOTCD 
WOOD A T  L C A 8 T  

UECMANICAL 
P R O f E C f I O Y  

I 
COWER a m. THICK 
C A m e  

. I C  NOTE 

NOT LE88 i n  TCLECHOY@ 
OC 
CU 
OC 

OC WELL 

COWER 
CA8L.5 
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YonJoint i r r n c n i n g  

EDQE OF 
EASEMENT 4 

ALL VERTICAL Y E A S U R E Y E N T I  
ARE C l O Y  FINAL ORADE PRIOR 
TO ADOITION O f  TOP SOIL. 

8CCOWDAR.I C A 8 L I  

' C I E F L R A 8 L E  

b- 10'-0' C A I E Y C Y T  
l C l 0 O E  OF E A I E Y E N T  
1 

FHAL GRADE 

I S -  MIN. EDQE OF 
EASEMENT 

- 2'-6. b 

ixnlolt i j  

Location of C l b l e  irencn ana Terminal nousing Stake when Require0 

EDQE OF 
EASEMENT 4 

FHAL GRADE 

I S -  MIN. EDQE OF 
EASEMENT 

- 2'-6. b 
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TELEPHONE 00 SUPPLY SECONDARY 

Joint V a i n  Trench - Ranoom Separation 
fu r  :elepnone iacil?tler rltn i lutninum :ape Inner Shleias 

OR AS SPECIFIED 
IN WORK ORDER 

C! I 
CATV 

auPPLY SECONDARY 

TELEPHONE SUPPLY PRIMARY 

f r h i n i t  16 
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, A S  REWIRED 

00 SUPPLY SECONDARY 

CATV 

TELEPHONE 

SUPPLY PRIMARY 
12' EARTH. 4' BRICK. 

ONCRETE MIN. (8.. Not.) 

E ~ n i ~ i t  I 7  

Joint Main Trench with Gas Line - Random Separation 
Fur Telephone Facilities with Aluminum Tape inner Shields 

A S  REOUIRE2 

FINAL QRADE 

(8' MIN. COVER 
OR AS SPEClflED 
IN WORK ORDER 

CATV 

SUPPLY SECONDARY 

TELEPHONE aAs 

SUPPLY PRIMARY 

Exhibit 18 
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AS REQUIRED b-9 FINAL GRADE 

E x  t i  13 i t  I9 

J o i n t  Service Trench wrth Gar Line - Rdnaom Seodrdtion 
For TeieDhoiie Facilities wltn Aluminum Tape Inner S h i e l d s  

OR AS SPECIFIED 
IN WORK ORDER 

TELEPHO 
SERVICE 
ORENTRANCE 
CABLE 

.Exhibit 20 
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h i n t  Serv?ce Trench ~ danoom Secara t lon  
For Telephone idclllt.es * i t h  i ; u m l l u m  iaoe Inner Shields 

, A S  REOUIRED . 
k-q FINAL QRADE 

CATV 

OR ENTRANCE SUPPLY CIRCUITS 

E x n i b i t  LI 

J o i n t  Main Trench w i t h  Gas L i n e  - Flxed Separation 
For Telcphor8e F a c i l i t i e s  w i t h  Steel S t r i p  Armor Shte lar  

AS SPECIFIED 

TELEPHONE SERVICE WIRE 
CATV SERVICE WIRE 

RTH. 4' BRICK. 

SUPPLY CIRCUITS 
(Prlrnary a soconoary) 

*50' UNDER DRAINAOE DITCH 

6. IN ROCK 

E x h i b i t  2 2  
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SECTION 928-000-c73 
: S U E  5 

Joint Main Trench - Firco Separation 
. For Teleonone Facilities w i t h  Stee l  S t n v  Amr Sh)e lar  

, A S  SPECIFIED 
FINAL GRADE 

ON WORK ORDER 
30' MIN. COVER 

OR AS SPECIFIED 
ON WORK ORDER 

4. BRICK. 
NCRETE 

TELEPHONE CABLE 
OR SERVICE WIRE SUPPLY CIRCUITS 

(Primary & Seoondary) 

9 
38- UNDER DRAINAOE DITCH 

6' IN ROCK 

Exhi b i  t 23 

Joint Service Trench with 6 r s  Line - Fixed Separation 
F a r  Televhone Facilities w i t h  Steel S t r i p  Amr Shielas 

A 8  SPECIFIED 

TELEPHONE SERVICE WIRE 
CATV SERVICE WIRE 

1 
12' EARTH. 4. SRICK. 

OR 3' CONCRETE 

SUPPLY CIRCUITS 
(Primary & Saaondary) 

E a h i b i t  24 
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GENERAL -d 

Introduction This practice explains the the Facility Area Plan (FAP) cable design 
concept that applies to new and existing outside plant feeder and 
di strl but ion cable. 

Previous network design standards have provisioned the Network f o r  
Plain Old Telephone Service (POTS). which w a s  primarily couposed of 
analog voice servlce. Today's standard positions the distribution 
network for colqliance with ISDN basic access as well as POTS. This 
standard not only meets ISDN and POTS technical standards, but also 
preferred operational design standards. 

The follcwing list provides soae of the key ingredients for the 
current distribution design standard: 

1. Distribution mtwork Int&faca to tha feeder'network viia a 
Facility A m  Connector (Cross-Connect) of either the binding 
post or Insulation displacement design. 

2. Fixd Count teninals with threaded lugs or binding post 
comectlons quipped with Ternteal or equivalent. 

3. Sealed and unsealed plant construction. 

4. No cable cwnt mltiplying In different cable legs. 

5. Eliminate bridge tap condltlons. 

6. Absence of analog station/subscriber carrier. 

Issue 4. May 1990 2 of 32 Practice 938-010-070 
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;,ling Remove the previous issue of this practice from the  binder or micro- 
fiche file and replace it with this i s w e .  - 

, Definitions The terns associated with facility area planning are defined below. 

TERll OR ACRONYM OEFINITION 

Addressable Locations For plant admlnlstration purposes. all 
services within a facility area rust be 
Identified by an address. 

This must be the address: 

0 Specified by local goverwnt agencies. 

0 Which the custcer uses to identify the 
physical location of the housing unit or 
business 1 ocatl on. 

Addressable locations include al'l existing 
and future: 

o Housing units. 
o Business locations. 

- 
- 

Bus1 ness Locations 

C d t t e d  Pairs 

A bulldlng u s 4  to kwse one or more 
businesses. These Include: 

o Hotels. 
o Motels. 
o College buildings, etc. 

Feeder cable pairs from the host or remote 
switching unit that are terminated on the 
feeder (IN) side of a comector. These 
cable pain are: 

0 wltlple-fm. 

o C w i t t e d  to a particular connector in 
25-pair gmups. 

Custumr Access Planning 
systa (CAPS) 

A mechanized system for the Demand and 
Facility (W)  function for customer 
access facilities. g ven certain 
parameters. CAPS indlcates the need for 
additional plant capacity. It replaced 
FAST by driving the outside plant forecast 
to the service section. 

Issue 4. May 1990 3 of 32 Practlce 938-010-070 
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Definitions. TERM OR ACRONYM OEFINITION 
/". continued 

Dedtcated Pairs 

Dedicated Fix Count 
Terminal 

Permanently assign cable pairs that have 
continuity from the central office main 
distribution frame or from a connector to 
a terminal. 

One pair is  required for each service 
address served from this terminal and 
identified as a dedicated pair in 
Mechanized Assignmint and Record Keeping 
(MARK) system. All other spare flex pairs 
are available to be assigned to any of 
these fewice addresses that fall within 
the wiring limits of that terminal. This 
terminal is compatible and has been 
identified as halt-dedicated i n  the MARK 
system. All dedicated pairs are cut off 
at the sewing terminal. 

Digital Connectivity 
Capabi 1 1  ty (OCC) 

e. - 

Facilities that will support up to 144Ms 
trantalssion requinmcntt. That is, 
services which require up to this level'of 
capability CM be provided 'on denandC 
with only special terminating equipment as 
required for the specific service. 

This capability is primarily a function of 
loop length parmeters and grooming 
requirements f o r  the copper network. 

Oistribution, Facilltlcs Portlons o f  factlitics which are: 

o Located within a service section. 

o Oesignated to sewe only customers 

o With ternlnals f o r  connection to sewice 

uithln that sewice section. 

drops. 

Electronic Service Area 
(EM) 

A geographical area that: 

o Consists o f  one or  more service 

o Is served directly by either a central 

sections. 

office o r  digital pair-gain device. 

Issue 4, May 1990 4 of 32 Practice 938-010-070 
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Definitions, T E W  OR ACRONW OEFINITION 
continued 

n 

‘Electronic Serving Area The size of the fSA is bounded by 
(ESA), continued transmission limits which will facilitate 

the provision of digital connectivity 
capabilities. These limits are 
characterized by a maxinua distance (whlch 
approximates 12.000 feet or 5.5 OB 
non-loaded cable 1oss)fm the central 
OfflCe or palr-gain device to the ESA 
outer boundary. 

‘Theoretlcal. ESAs are those for ‘whlch a 
palr-gain device itself has not yet been 
planned, based on economic or marketing 
criteria. 

Faci 1 i ty Area A well-defined geographical area. It’s 
size is based on the number of housing 
units and business lacations one FAC will 
serve. (Once the area boundartn are 
established, they should be doOlrrnted on 
outside plant records.) - 

.--.- 
Facility Area Connector A-device for connecting cable pairs that 

originate at a central office (or remote 
tenninal) with the dlstribution cable 
pairs within a facility area. 

( FAC 1 

Feeder Cable Route 

Feeder Facilltles 

One ’r mre feeder cables that serve a 
deflr.ad geographical area. 

, 
Portions o f  facillties which form a “back- 
boney F m  a central offlce (or remote 
tenalnal) to and/or through one or more 
service sections. 

Housing Unit A single-fanily r?sidence or each ur,,t of 
a mltlfamily residertce suck as an 
apartment building. 

Ready Access Terminal Cable pairs are not dedicated to a service 
address. 

Issue 4. Hay 1990 
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GENERAL. continued 

Def I ni ti ons . ?'EN OR ACRONYM DEFINITION 
contlnued f i  

R&te Teninals (RTs) A digital SyStm with switching or pair- 
gain capability. It supplements feeder 
plant by using T l  or fiber span line 
connection to the: 

o Host office. 
o Another remote switching termlnal. 
o Correspondlng central offlce terminal. 

Servlce Section A gcographlcal area (normally designated 
by the current planner) which represents 
the SMllest forecasted area. also known 
as a Service Area Locatlon (SAL). 

NOTE: A service sectlon can consist of 
one or more rural distribution 
areas: an €SA consists of one or 
more service sectlons. 

SOD Terminal Subsurface Out-of-slght Dlstributlen 
temlnal 

- -  Spare Flex- Pain that are avallable to be assigned to 
Dcdlcated Pairs any scrvlce addtcss that fall within the 

wiring llaits o f  that terminal. These 
pairs nust be cut off at- the serving 
terminal. 

Applying FAP Applying the FAP concept simplifles cutslde plant: - Concepts 
o Derlgn. 
o Construction. 
o A&inistratlon. 
o Mlntenmnce. 
Consldr the FAP concept only when the total land usage i s  known and 
the ultimate palr requilrannts can be determined. 

Use conventional designs in: 

o Rural areas not suited to ROAP (See GTEP 938-010-071). 

- 
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Applying FAP - 0 Urban areas where land.- Camo't be determined. However, 
ConceDts. consider converting to the FAP Concept as soon as knowledge of the 
cont i nued land usage I s  available. 

Do not use the FAP (as described in this Practice) to serve predomi- 
nantly business or industrial Comp1exeS because of the extreme 
changes in service requirments. 

Furthermore. complexes containing large comrrcial and Industrial 
sites will generally have complete CDlPplcmcnts of cable pairs 
connected from the Central Office (a) to the site. 
ESAs and DCC are cmpatlble with the FAP concept. 

Establlshlng OCC, however. requires: 

o Removing analog carrier systems. 

o Placlng restrictlons on loop limits. 

o Minimizing bridge tap. 

o Rewving load coils and loop treatment devices on circuits 
v assignad for digital scwiccs. 

The following illustration dlagrams an Electronic Sewing Rtea 
(W. 

30 



fay Oefinition 

Party Line 
Bri dg i ng 

FAP Objectives 

The FAP design i s  ideal when it is applied k predominantly residen- 
tial areas containing Small DuslneSSeS. providing that Sufficient 
spare cable pair allowances are made to handle an unusual demands 
for service at the business locations. 

The’FAP consists of the following: 

o A clearly defined area (a facility area) with dedicated 

o A single cross-connect point for each FAC. It connects the 

o Main feeder facilities sized on an ecoonomic selectfon basls. 

o Feeder pair complements provisioned to FACs to meet short-ten 

The following drawing illustrates the component parts of an FAP. 

di stri but ion cab1 e plant. 

distribution and feeder cable pairs. 

line requirements. usually two to ffve years. 

At time of new construction, it i s  recomaended to break existing 
party lfne field bridges. Only bridge party lim se;vice at the 
Main Dfstribution Frame (HOF). 

The FAP cokept is designed to: 

o Hlnimize recurring administration Installation and Maintenance 

0 Maximize feeder cable usage. 

This concept defers feeder cable relief as long as practical while 
rapidly meeting customer requirements. 

(IU) expense. 

1 - 
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Fap Objectives. 
continued 

The FAP design conceot is ccmpatible with the CAPS. 

This design concept is different frm Past design methods. - Therefore, all departments involved in design, construction, and 
administration s hou 1 d have thorough trai ni ng and understanding 
before they try to apply the Concept. 

-. ~ 

FAP Benefits The FAP concept: 

0 Improves a telephone company's ability to provide new servnce and 

o Minimizes cable and terminal rearrangements, as well as recurring 

o Maximizes feeder cable usage. 

matntain existing service. 

installation and cable maintenance expense. 

o Improves transmission by eliminating the brldge tap(s).  

o Simplifles feeder cable f i l l  monitoring. Each facility area has 
only one interface monitor. 

o Simplifies administratfon and p m t e s  accurate records. 

o Mlnimlzes feeder cable administration. 
- o Adapts readily to mechanized feeder cable design procedures. 

o Defines a standard design characterlstic on which to build 
standard operating procedures. 

r- 
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FAP Designs - Because of  exist ing p lant  conditions. not a l l  areas , w i l l  i n i t i a l l y  
General be do le  to  adopt to  pure F P P .  . . .  

7 

I n  FAP design. the following components exist: 

0 Feeder cable and route design. 
0 .Faci l i ty  area size and boundaries. 
0 Connector s i z e  and location. 
0 Type o f  construction t o  be used: 

n 

- Aerial - Buried - Subsurface, out-of-sight construction (SOD) 

pa l r  binder groups. 

of the f a c i l i t y  area. 

between two or  more d i s t r i b u t i o n  cable lqs. 

0 Feeder pairs are comi t ted  t o  the conmttor  i n  a minimum o f  25- 

0 Dist r ibut ion cables are sized based on the ul t imate requirements 

o There aust not be any mul t ip ly ing  o f  d i s t r i bu t i on  cable pairs 

Requirements For designing a l l  d i s t r i b u t i o n  cables and pai rs  wi th in  f a c i l i t y  
a r e a  i n  both n e d  o r  rearranged plant. the OSe engineer mst  see 
that  the d is t r ibu t ion  cables w i l l  provide: .o 

o 1.25 or more pa i rs  f o r  each ultimate housing unit. Most upscaie 
housing uni ts  w i l l  be provided a niniuum o f  two pairs per unit .  . 

o Cable pairs for the u l t lmate business and miscellaneous l i n e  

o Dis t r ibut ion cables are: 

ngu i rments . 

- Mt l t ip le- f ree 

- Adltnlttered In groups o f  25 sequential pairs. Only exception 

o When d is t r ibu t ion  cable pa i r s  sewe housing units, the engineering 
forces mst: 
- P C N n n t l y  c u m i t  a dedicated p a i r  frw the connector t o  each 

u l t l u t e  housing uni t .  and s u f f i c i e n t  spare flex-dedicated pairs 
t o  the temina l  based on r a t i o  selected. 

would be i f  n a i l e r  cables are used such as 6 and 12 pairs. 
4 

m: Cut a l l  pa i rs  o f f  beyond the o i n t  of connection. There i s  
no exception to  t h i s  r u l e  i n  F 1 P Design fo r  new construct'ion. 

Conventional Areas that do not qua l l f y  for FAP design nust be designed or 
Design maintained under conventional cable design methods as described i n  

other TELOPS Practices. 
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tenera I In-depth planning i s  a ptereauisite Of establishing a facility 
Requirements . area. The distribution plpppieg f o r c e h w e  this responsibility and 

facility areas must not be established in either new or existing 
plant until planning is completed for a given area or route. 

The success of any design depends on: 

0 In-depth planning. 
0 Applying the fundamental principles of designing outside plant. 

This part discusses the reconmended step-by-step uniform study and 
engineering techniques used to: 

o Review outside plant facilities. 

o Establish a plan for implementing the FAP. 
o All m development, which meets tha FAP criteria (provided 
earlier in this practice) should be bu4lt to FAP standards, unless 
specified OtheWiSe (e.g. Tmark Parks' or "Smart Residential 
Developccnts/SRD's"). 

o Network Operations Planning will identify rehabilitation of 
existing distributlon areas to FAP design via the IC-Alt/PCM. 
Once an area is targeted for conversion -to FAP desigs the 
following detailed engfneering i s  required. 

P 

Gathering Data Use the following procedures to assemble material that Sill 
s w i z e  and m s r d  the cable(s) f i l l  data for working facilities 
within a FAP. 

mP PROCEDURE 

1 Obtain copies of the latest Cable assigmnt records. If  
your area is converted to the mechanized assigmnt record 
system, get a <MARK> run. 

2 Find the totals of the working cable pairs for each distri- 
bution cable on the cable records. Transrrlbe them to the 
appropriate space in the cable fill boxes on the cable 
schcwt i c. 

3 Use the cable schematic to enter the cross-sectional f i l l  
data at each cable taper or fill point on the Cable(S). 

i l O l C  Work from the extrfm outer end of the cable network. 

- 
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4 Total eacn section of the cable network until you reacn t3e 
FAC. 

Make a field survey to learn the: 

0 Geographical features of the area. 
o Existing outside plant situations and conditions. 
The survey Should give the locations of: 

o All housing units or business 10CatiOnS under construction. This 
infomation is used to: 

- Develop the near-future cable pair requiiemacnts. - Determine the timing of relief. if necessary. 

o All vacant property (include future use). This information is 
used to develop the ultimate housing units and business locattons. 

o Gcographical features of the area. Deflne natural or man made 
boundaries such as rivers, lakes, railroads, highways. etc. 

NOTE: Use outside plant records, subdivision plots. or building 
plans to record this survey data for futurc-reference. 

v 

Future Pair 
Requirements 

Develop the future pair rquirwents for each section of plant. 
Pair rquirunents can only be forecast after considering: 

- 

P - -  
NNRE NEEDS OESCRIPTION 

Pair requircmcnts for This decision is Usually based on the 
existing housing units. characteristics of the area. e.g.. whether 

customen in this area will require more 
than OM pair per housing unit. 

h l  

Pair requirements for Are the business locations cmmercial or 
existing business industrial in nature? What is the 
1 mat ions potential for future business and sDecial 

service lines? 

Use of Vacant Property Is the property zoned for business, 
apartments, or single-family residen- 
tial? What are the owner's or developer's 
plans for the property? What is the 
timing of developmcnt? 

- 
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Analyze Outside 
Plant Network 

All of this information i s  necessary tO determine the pairs required 
f o r  the ultimate number of,&w&ing uhitrand business locations '7, 
each section of plant. 

The forecaster and the engineer rmSt work together to deternine 
future cable pair requirements. The infornation they use includes: 

0 Subdivision plots, zoning maps, housing and Powlation forecasts. 
0 Interviews with owMrs. developers, and local planning people. 
0 Infomation obtained in the detailed ffeld survey. 
0 Antlclpate nultiple-service requlrwents per unlt. 

An up-to-date, 20-year forecast that detalls location and circuit 
quantities i s  necessary to determine outswe plant requirements f o r  
the present and future need. Use the forecast to obtain information 
for the cable fi l l  boxes: 

o Number of existing and ultimate housing UnitS and ksiness 
location. 

o Short-tern cable palr miraacnts, to Include reroute. 

o Ultimate cable pair requirements. 

Record the data in the f i l l  boxes by starting frbn the outermds of 
the distribution cable to accumlate and record this infoptation 
back to the FAC (see Exhiblt 7. page 33). - 
Usirq the information discussed in Gathering Oata and Future 'Pair 
Requitants, the engineering forces m t t  analyze the existing and 
forecasted requireaents in each distribution section of outside 

o Inmediate or future facility shortages. 
o Wltiple conditions 

plMt tO identify: 

This m i r e s  that the number o f  pairs shown in the short-ten and 
ultimate space in each fill box be capared wlth the size of the 
exlstlng cable(s). This will deteraim when the e%.isting cable(s) 
will exhaust. 

Englnrrlng oust also analyze all cables in mltiple to determine 
w h e n  the Ultlple m s t  be removed to allow for growth and/or dlgital 
connectivity. Hark the cable fill boxes to indicate: 

o Short-tern o r  ultimate cable pair shortages. 
0 Wltiple problems. 

- 
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Use the FAP design concept where tne land usage i s  known ana :ne 
ultimate cable pairs rew-t C e b r  determined. it 1 s  
aCCCptable to use conventional design in urban areas where the land 
usage cannot be determined. When knowledge of the land usage i- 
available: however. consider converting to the FAP design concep't. 

Apply the FAP design in these areas in accordance with the Overview 
part of the practice. FAP may apply in areas having mall 
businesses intermixed with residential areas if sufficient spare 
cable pair allowances are made to handle any unusual demand for 
additional business and/or miscellaneous lines. 

/ 4 -  

Oefine Facility Define the facility areas and implement the plan for relief. After 
Area Require- a plan for relief and the type of design IS decided, the planning 
ments and engineering forces M S t  analyze the information shown on the 

fundawntal plan and cable schematic to determine: 
o The ultimate number of housing units and business locations t o  be 

o The distribution cables which will require inmediate or future 

o Where new distribution cables will be required. 
o The imediate or future rearrangamnts necessary in-_the 
di stri but1 on cab1 es and temi nal 5. 

included in the facility area. 

re1 1 ef or replacement. 

- 

o Where main feeder cable relief is required. 
o Rearrangements necessary in the feeder cable(s). 
o The boundaries of the facility area: 

Must be exactly documcnted in the outside plant records so that 
plant forces know which terminals. splice closures, or service 
connection points would be included. 
Should also be documented in the fundamental plan to ensure that 
future additions do not exceed the boundaries. 

illlpcdiate and ultimate feeder pairs will be rewired f o r  
The connector slze detemines*the size of the X l i t y  area. 

feeder stubs. 
o How using coaitted feeder cable pairs at the connector affects 

thc pair requirements for the balance of the feeder route. 
After these deteminations have been made, the details fo r  
inplanting the FAP can be prepared. 

FACILITY AREA 

FAP Applicable The FAP applies to predominantly residential areas. Under the FAP 
Areas design concept. the applicable areas are divided into geographical 

sections called facility areas. 

- 
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r ~ C ~ ~ ~ t ~  AKW, continu& 

These areas are established when: 

o The land is zoned residential and developlwnt i s  in progress. 
0 Sufficient knowledge of the ulti!Jtate reWkYEentS are available. 

.While the FAP design can serve urban residential areas with 
Scattered businesses, it i s  Mt desirable to apply FAP to strictly 
business areas because the requirements: 

o Are difficult to anticipate. 
0 Fluctuate with the different types o f  business involved. 

r ' -  

~ 

' Facillty Area The slte of the facllity areas Ideally r&qeS from 50 to 600 housing 
Size unlts DlUS small business requirements. It is based on the 

ultlaata: 
o Number of residential units, and 
o Cable palrs for businesses and mlscellanous service. 
The ultlaate size of the facility area is based on: 
o Economic size. Consider: 

- Usage of distribution. - Density o f  an area. - Site of the lots. 
o Scattered businesses: - 

- The capacity of the FAC may have to be increased to .make 
allowwcs f o r  these busjncss servlces. - Predetermining the type of developent. e.g., single or multi- 
unit. 

- If some portlon of a developing FAP slte is rezoned for multi- 
unit, qarden, or hi h rise a artacnts, It may beconc necessary 
areas. 

- Thls dlvislon should be effected. as quickly as cha es are 

to div de the exist 9 ng facll P ty area into two or more facility 
knmm. to elimlnate overextending the current facili 7 y area 
beyond Its capacity. 4 

Facility Area The facility area boundaries should follow natural or man-made 
Boundaries boundaries. such as freeways. main thomuohfaras. rlvers. railroads, 

etc. where-possible. 
The faclllty area boundaries, once established. should: 
o tonstltute the ultimate boundary of the facllity area. 
o Hot overlap any service section boundary. 
Indicare facility area boundaries on work order(s) and construction 
prints. 

- 
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Document the ultimate facility area boundaries on fundamental and 
engineering plans SO that the boundarirz are not exceeoed i n  the 

- future unless the O r i ~ i n a ) z ~ f O n S  unbir which the facility area 
was established have changed. see Facllity Area Size. 

Facility Area The facility area identification schema should be compatible with 
Identification the Mechanized Assigmnt Record Keeping System (MARK) in the local 

operating company. 

Recomnended FAP - Design is the ideal design and should be the First 
Design consideration for all new areas that qualify. Use the most 

econoaical adaptation to gain the benefits o f  the FAP design with a 
niniaru of capital and expense cost at the earliest practical date. 

Distri butlon Si te  all facility area distribution cable on the basis of the 
Cable Size availability of the best housing unit information and estimate the 

service growth. 

All distribution cable within a facility area should generally 
extend from the c o n m t o r  in its on, sheath even when it eJktends 
parallel to a feeder Cable, unless them are substantial. cost 
swings in c-fning thm. - 

Distrlbution Gauge distribution cables by using either the Expected Measured Los 
Cable Gauge/ (ML) or the Resistance Engineering to Hcasured Limits (REML) 

NOTE: These are outlined in the 832 and 938 divisions of TELOPS 

Generally, there should be no loading rwulred in the first 12 kft 
o f  the base or remote serving area. 
If loading i s  required on any custaer service within the facility 
area. the load coil spacing nust be compatible with the loading 
arrangcwt used in the feeder cable cDllplcncnt that serves the 
loaded dlstribution colplanent. 

Special service lines, Private Automatic Branch Exchange ( P A E X )  
tmnks, data circuits, etc., that require loading need individual 
attention: however. for administration purposes, such circuits 
should be contained within one or more 25-pair cable binder (yroum 
in the feeder cable. In the distribution Cable, it may be 
advantagcour to load the entire 25-pair Cable Colllplewnt. 

F- - Loading transmission design procedures. 

Practices. 

U 

- 
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O i  stribution 
Cable Count 

rh 

Distribution 
Terminals - FAP 

F. - 

Terminal Count 

Ofstrtbution cable pairs terminated i n  the connector are assigned a 
consecutive pair count sta- at phtrane regardless o f  the number 
of distribution cable sheaths. The assignment of pair count :O 
cables in the dlstribution network 4s on the basis o f  unifom 25-  
palr binder groups. 

Terminate those cable pairs planned for  ultlmate use when a 
dlftribution cable is placed in a connector. All distribution 
cables leaving a connector should not have any dead pairs or dead 
conplewnts. Only exception would be if the ultimate requirements 
were 700 pairs and you placed a 900 palr-cable. you wwld not 
termlnate the addltlonal 200 pairs. 

Local condltlons will usually dlctate whether SOD construction or 
buried terminal housing type construction should be used. 

All distribution terminals rust be: 

o Fixed count whether buried or aerial. 

o Glven an assigned count ranging from a minimum of 1.25 cable pairs 
per housing unit. to 2.0 plus per housing unit. Good engineering 
Judgment will dictate this ratfo. 

o All new construction FAP'ing should employ consecutive aZeending 
cable counts in distribution teminals. 

o Addltional consideratlon should be glven to provldiq consecutive 
ascending counts to distrlbutlon terminals when existing 
cable/dlstrlbution terminals are being replaced (drop 
rearrangement is already necessary). 

All distribution terminals nust La Identlfled. All ternlnals counts 
rmst be assigned by the englnwring department. 

The count of a teminal may include any group o f  numbered pairs 
contained In the count o f  the cable to which it is spllced. This 
count should usually be consecutive. but at tinesurequire that a 
split count be used. Consider the concept that terminal counts 
should not split 50-pair groups. 

Establishing termlnal counts upon conversion to flxed-count 
terminals should be coordinated with service OfflCe assignncnts. In 
order to minimize physical rearrangaacnts. consider that recorded 
pair counts (posted to location records) will: 

o Be broken in many cases. 
o Not follow a sequential pattern o f  numerical ascending order. 

Lie good engineering judgment to ensure proper Count. 

- 

- 

L .~ 
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DISTRIBUTION CABLE DESIGN. continued 

0 Correct T123: 
O Not correct Tl23: 

3 6 - 8 + 27 - 31 + 34 
27 - 31'4 W+ 3 + X  - 8 

NOTE: Avoid this type count. All new cable terminals must havf 
consecutive fix counts assigned. 

Replacing 
Terminals 

When replacing terminals. the Siting should be based on existing 
need by using: 

o Assigracnt records. 
o Recorded subdivision plats, where available. 
o condition of existing units. 
o Type of sewice. 
o Existing congestion and pair spread o f  existing terminal. 
o Potential for additional growth. 

FEEDER CABLE OESIGW 
Requtrcmcnts This concept does not involve any changes in the design of feeder 
f o r  Oesign cables. It does require: - 

o Forecasting growth i n  well defined geographic areas. -2 

o Provislons for cmnplete interconnection between distribution a+ 

This permlts the orderly and eTflcient use of  feeder facilities wiil 
a minium of  future rearrangements. 

feeder plant. 

- n 

Comitment of They are permanently comitted to the connector in %pair 
Feeder Pairs to carplements. In no case must less than a 25-pair complement be 
a Connector coai tted. 

As the nulbcr of feeder pairs are ternlnated i n  the 'IN. portion of 
the connector. pairs carritted may have to be activated at the 
splice i n  the feeder cable. .I 

Assigned feeder cable pairs in the connector nust be nultiple-free 
in a ainlmm of 25-pair groups. 

Adequate feeder cable pairs must be assigned to a connector to 
provide for: 

o Existing sewice. 

o Approximately two to five years of fomasted growth within the 
faclllty area involved. 

I 
i 

Issue 4. May 1990 
TGT 

fi. 

18 of 32 Practice 938-010-070 

3 17'2 



P. 

o I f  a connector i s  placed t o  serve an indust r ia l  o r  multi-:eranc 
business complex. resewe HI-CAP-' transmit and receive 

- complements i n  the feeder ZKd do not terminate them in to  the  " I N "  
port ion of the connector. Network Operations Exchange Planning 
should determine the S i z e  Of these CoaplenIentS. This i s  done t o  
protect  these c i r c u i t s  from work Person error. 

Once a feeder cable pa i r  comp1enent $ 5  carmitted t o  a connector, i t  
must not be reassigned t o  another connector or another use. by OSP 
engi mer.  

Coamitted feeder cable COmglMCntS nust  not ap ear i n  more than one 
connector. 
t o  a connector, do not begin assigning i n  the second complement 
u n t i l  the f i r s t  cable p a i r  C o c n p l e f I M t  i s  f i l l e d .  

I f  two or more 25-pair cable c m  e a n t s  are COmitted 

Ccamitted feeder cable p a i r  complements 'must not have d is t r ibu t ion  
temina ls  o r  d i s t r i bu t i on  cables i n  the feeder cable connected to  
these c m i t t e d  complements. 

When a feeder cable complement i s  C O l a i t t e d  t o  a f a c i l i t y  area. cut 
o f f  the complement beyond t h i s  point. This arrangement d i l l  
e l ia inatc  mult ip les o r  bridge tap on the feeder complements 
comi  t ted t o  the f aci 11 t y  area. 

Nonloaded feeder complements w i l l  be provided in a l l  
conmercial/industrial areas u t o  18 k i l o f e e t  minimum o f  5 percent 

FAC. 
Physical pairs used f o r  PABX trunks exceeding 12 k i lo feet '  w i l l  
wire loading. 

o f  t o t a l  assigned compl-tf', uniess a i r  gp L n i s  colocated with 
These pairs may be resewed P or future d i g i t a l  systems. 

FACILITY AREA COHNECTCJR - - Connector The connector is a device for interconnecting feeder plant :a 
Def i n i  t i o n  d is t r ibu t ion  plant. Feeder and d i s t r i b u t i o n  cable pairs are f u l l y  

terminated to  f a c i l i t a t e  interconncctlon o f  any d is t r ibu t ion  cable 
pa i r  t o  any feeder cable pair .  

Coapany forces should be thoroughly t ra ined t o  i n s t a l l  and maintaln 
the conmctor because it i s  entered frequently. Proper ins ta l la t ion  
and maintenance are c r i t i c a l .  .I 

Connector Size Size the connector. f o r  the u l t imate requirements o f  the f a c i l i t y  
area. whether i t  is placed i n  new o r  ex is t ing  plant. 

Oetemim the s i z e  o f  the connector by the t o t a l  number (ult imate) 
o f  cable pairs t o  be terminated. both feeder and distr ibut ion.  An 
u M p l e  o f  connector s iz ing follows: 

NOTE: Conditions may e x i s t  whereby you may e lec t  t o  feed a iiew FAP 
area out of an ex is t ing  connector i n  close proximity t ;ha t  has 
suf f ic ient  i d l e  capacity. -~ 
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connectw Size 

Y E P  SIZINS THE CONNECTOR 

1 

2 

Assume that a serving area will ultimately contain: 

o 380 housing units 
o 20 business !ocations 

Provide a minimum of two pairs per housing unit fo r  the 
distribution and assume that: 

o 1.5 pairs per unit would satisfy the feeder requirements. 

o Assume the 20 business locations will ultimately require 

- 

110 pairs. 

3 

4 

5 

6 

Multiply the number of housing units (380) by 2.0 pairs. Add 
pairs required f o r  business locatlons (110) to determine the 
total distribution requiremnt (870). 

Multiply the number of housing units (380) by 1.5 pairs,-then 
add pairs required for business locations (110) to dctennme 
the total feeder requirements (680). 

- 

~ 

Oeteminc the connector size: 

o lake the largest cable pair requirrmcnt (870). normally the 

o Double the amount. 

o This equals the sum (1.740) o f  terninations required for 

distribution. 

the connector. 
A 

The connector selected (1.800 pairs) should be the nearest 
slza larger to the ultimate number o f  terninations (1.740) 
required. 

NOTE: The estimates used are for this example only. Individually 
deteiminc the allowable number o f  pairs (either feeder or 
distribution) f c  * each unit in the facility area. 
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Cable Cables tennlnated in the Connector W S t  be even-count cables in: 

0 24- or 26-gauge filled cable. 

You may combine "In/Out' in the same sheath or place separate cables 
for feeder and distribution pairs. Olstribution cables may be added 
to the connector at any time. but there is no provision within the 
connector for storing: 

0 Pairs planned for future use. 
o Unused pairs. 

WE: Teminate pairs planned for future use when placing cable. 
Consideration should be given to. teminating-filled cables 
directly into the FAC, thus avoiding cost of a stub and 
additional splice. 

T e ~ l n ~ t l O n S  . P 

Connector 
Location 

Size the 
rrpber of 
Terminate 
initially 

connector feeder cable stub to facilitate the ultimate 
' connections on the feeder portion of the connector. 
all feeder pairs and show then on the work order. whether 
counitted or dead. 

The engineering forces must: 
o Use good judgment in selecting the physical location zf the 
connector. 

o Remmber that all initial and future interconnections- or 

o Allow  roo^ for the doors o f  the connector to open fully' and 

o Location detail must fndicate the exact location of the connector. 
o Should bc placed on easement when possible. 
The location of the connector' within the facility area is an 
ilqortant econollic factor. Place the connector in the quadrant of 
the facllity area nea st the feeder cable (Exhibits 4 and 5). 

Studies have shown that the locatlon of the connectoy, can afff!ct the 
distributlon cable's conductor footage by as m c h  as 40 percent. 
Because the connector determines the distribution network layout and 
cable sizi the location shown i n  Exhibit 4 would be the most 
feader cable route. and the location shown in Exhibit 5 would be the 
nost economical for facility areas that have streets perpendicular 
to the feeder cable route. 
Engineering should plan the physical location of a connector i n  
tern of: 
o Its permanency. since the physical locatlon of a coriector is 

o The public relations involved, i.e., the connector should be 

rearrangements for servlce wlll be made at the connector. 

provide adequate work space around the connector. 

economical Y or facility areas that have streets parallel to the 

expensive. 

acceptable to property owners and others. 
I 

21 of 32 Practice 938-010-070 - Issue 4, May 1990 
TGT 

-2___ 
I 

i 



_--- -. --.WLCIUU, conrinuea 

ionnecror 
Location. 
continued 

The engineering forces must consider: -- 
LOCATION 
CO)(SIDERATIOHS DESCRIPTION f l  

Accessibility The work force rmst have access to all 
sides Of the connector and arouse a 
minimum of objection from the public. 

The location must provide safe working and 
park1 ng cond 1 tions. 

The site should be away from traffic, if 

Safety to employees and 
public 

Vulnerability to damage 
by vehicular traffic possible. 

Danger of flooding or  
standing water 

Vandal 1 sm 

The site should be on high ground. 

Minimize the possibility of vandals 
damaging the connector. <I 

- 

The exact connector location 16st be shown on construction drawings. 

NOTE: It may be advisable to secure a permanent easement and,, i n  
some cases, to lease or purchase a saall parcel of land f o r  
the connector site. 

Connector 
Identification 

Make the FAC identification sthem!: 

0 togrtlblc with the local operating companies mechanized record 
systam. 

o Flexible to allow far: 

- The differentiation of FACs from renmte terminal (RTs). - R ~ p o r t i n g  purposes. 

The following connector information is required on all orders: 

o identification 
o Type and.size 
o Cable pair *I  :. count 
o Cable pair "OUT' count 

1SSUC 4. Hay 1990 
TGT 

P 

Practice 938-010-070 22 of 32 - 
I 
i 

i 
I 



r ' -  

, 

P 

-..- -....- , U  r m r  U L J I U ~  

Srneral !iot all existing residential areas are qualified to converr t o  the 
Infonat i on . FAP. Good candidates are. resuientia1ar-a~ where: 

0 The development is nearing the ultimate housing capacity. 

p It appears that converting to this Concept could gain feeder pairs 

Before establishing facility areas in existing plant, distribution 
planning forces must: 

o Lay out the plan for the ultimate requirement of the entlre area. 

o Deternine how the separate sections of the distribution plant will 

Complete conversion of an entlre feeder cable r w t e  is not necessary 
under the FAP design because a feeder cable m u t e  can be completed 
gradually (as found desirable). 

This will allow locations UndCrgOing change to be deferred until a 
more stable condition prevails. Whlle conversions of entire feeder 
cable mutes are sometimes practical. it appears that conversion of 
each facility area on an as-required basis: 

o Is effectlvc. 
o Ylll yield a steady improvcaant I n  operation cost. 

Convert conventional plant to facility area plant at the proper 
tiw. The planner should monitor such areas and convert them as 
soon as economically viable.- 

The smaller distribution cables are generally adequate, or a minimum 
amount of new Cable will provide relief. Sar rearrangements of the 
feeder cable and/or distributlon cables are required initially to 
convert to the FAP design. 

This 1s necessary because the plant nust be adjusted to: 

0 Confom to a discrete geographical area and the -location of the 

o Permit assignment of full feeder cable pair complements to a 

O m  the rearrangcscnt is coawlete. future relief should generally 
require additions primarily to the feeder cable plant (Exhibit 7). 

Base the actual timing of FAP implementation in a particular area 
(assuming the area qualifies) on specific requirements. Give 
priority treatment to areas with: 

o A need f o r  relief. 
o High transfer rates. 
o Poor outside Dlant conditions. 

in the feeder route. 

ultimately fit together (see In-Depth Plannlng Required). 

- 
-u 

- 

\ 

connector. 

connector; 
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;enera1 The planning forces wst analYZe the ?xisting and fOreCaSted 
Information. requirements KO determine what plan CO pursue. 
continued .”.. 

The following criteria should be Considered when determining the 
appropriate actions in conjunction with existing facilities: 

- 

Feeder Cable 

Distribution 
Cab 1 e 

1. Sheath consolidation should be considered when cable sizing 
- pennits (emphasizing replacement of maintenance prone sheath 

types such as lead. pre-73 Alpeth, buried air core PIC, etc.). 

2. Where existing sheath augmentations are required. the additional 
cost to rearrange and fix count existlng distribution cable and 
terminal counts in conjunction with the new sheath and terminals 
should be compared to the total cost of a new sheath arrangement 
(rearrangements are nore straightforurrd and, therefore, poten- 
tially more economical via the total new sheath approach. This 
is particularly true in short cable legs). 

3. Planning identlfled facility area consolidations or rearrange- 
ments would only be considered in conjunction with incidental 
activity if cable complement requirements necessitated connector 
replacement. 

At the cutovar of a new connector, the comltted pairs should be 
sufflcient to cover cutover plus a two- to flte-year growth. TO 
convert existing multipled fetder cable to the fAP design, ?61low 
the procedures In: 

o Faclllty Area Plan Deslgn. 
o In-Oepth Planning Required.- 
o Facll ity Area. 
o Dlstrlbutlon Cable Design. 
o feeder Cable Design. 
o F a d  1 I ty Area Connector. 

Each facility area r u s t  have only om cross-connect terminal. 
During conversion remove any type of cross-connect facility located 
within an area being converted to a facility area. 

- 

- 

Dlstributlon cables uithin established, existing plant of a facility 
area m s t  m e t  the requlrmnts as described In  “facility Area Plan 
Design.. 

In the mnnector, try to let customrs continue to use the cable 
pairs they were originally using, but realize that some rearranging 
in the connector may be necessary to group working feeder pairs into 
as few cmplements as possible. 

~~ 
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i r , l , c n , , n ~  : A , J I I ~ U  PUNT TO FAP DESIGN, continued 

'Di stribucion Cable pairs must be available For conversion in each distribution 
Terminal s . tenninal. At this time. c w t :  

o All service wire out of the limits of the proper terminal. 
0 Other undesirable drop-wire routing or conditions. 

'Ready-access terminals andlor buried teminal housings in e.xisting 
cables must be: 

o Converted to fixed count as work is required. 
o Given a count not exceeding one 50-pair cable binder group. 

FACILITY AREA P U N  rnsOLs 

See TELOPS Practice 018-000-003 f o r  standard FAP design symbols. - 
LIST OF EXHIBITS 

Exhibit I 

Exhibit I1 

Exhiblt 111 

Exhibit I V  

Exhibit V 

Exhibit VI 

Exhibit V I 1  

FAC Schematic and Cable Pair 
Designation 

Typical Olstributlon Cable Systm 
Facllity Plan (FAP) 

Facllity Area Plan (FAP) Design Method 
I SO0 Constructlon 

Location o f  Connector Streets Parallel 
to Feeder Cable Rwtc 

Locatlon o f  Connector Streets 
Perpendicular to F d e r  Cable Rwte 

Typical Conversion of  Existing Plant 
to FAP 

FAP. RADP. or GROOMING Fill Box Standard 

- 
m e  26 

Page 27 

Page 28 

Page 29 

Page 30 

Page 31 

Page 32 

- 
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EXHIBIT I 

FAC Schematic and Cable PaSiGsignation 
P 

/ 2ls \ 

216 
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EXHlBI l  I 1  
TYPIC& DISTRIBUTIW 

CABLE SYSTEM 
FKlLITY PLCIWHPI --- - 
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E X l H l B l r  V I  

TYPIC& c M R s l Q i 0 F  EXISTING- 
W TO FAP 

-- 



EXHIBIT 

EXHIBIT V I 1  

Existinq I 0 
Reroute 0 
Two Vrs. 0 
HL/STA 0 
U1 timate 0 

FAP. RDAP. or SROonIffi Fill Box Standard 

1 
2 
3 
4 
5 

EXPLANATION OF L I N E  ENTRIES 

1.. Enter the existing working cable pairs on this line. 

2.  Enter any working cable pairs that are to be rerouted from one feed area or cable 
to the facility under study. This line wilt illustrate cross-section condition 
when rerouted pairs are added to or reamved from existing working pairs. 

3.  Enter the projected working pairs that will exist at the end of the second year. 

4. Enter the nuaber of housing units or lots if the f i l l  box- i s  for FAP or MOP, 
Enter the number of stations (party lines) I f  the f i l l  box 1s used for g'ioning 
(rawving carrier, etc.). - 

5. Enter the number of pairs using the appropriate FAP. RDAP. or Grooming factor. 

/". - 
NOTE: The f i l l  boxes will be placed at the beginning of each facility taper point 

branch facility mutes. etc. and for every section of new cable plant proposed. 

0 Sufflcient f i l l  boxes will be shown to indicate the growth patterns of the 
area under consideration and substantiate the engineering proposal f o r  
addftions or rearrangements. 

o Fill boxes shown on the schematic or engineering design drawing will be 
?'aced as near its point of reference as possible. I f  for reasons of 
c.arity, it is necessary to have the f i l l  box disassociated from its point of 
reference. a systm or cross-reference identification will be.required. 

.- 
I 

- 
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1. General 

1.1 
Purpose 

1.2 
Filing 
Instructions 

1.3 
Supersedures 

1.4 
Copyright and 
Responsibility 

1.5 
Disclaimer 

mis practice: 

rn Defines GTE standard procedures for the OSP Engineering of Digital Loop 

Provides the Outside Piant englneer with specific information for DLCs 
relating to: 

. Carrier (DLC) Systems. 

rn 

- Architecture. 
- Cable. 
- Remote sites. 

NOTE: DO not rearrange tha worklng carrier systems that sra curremy In 
place to meet the requlremantr of this practice. 

Follow the GTE practlce If thefa u a  confilctr between the vendor's 

File this practice in numerical order In you  GTE Telephone Operations practices 
set. 

praCtk8 and 8 GTE Telephone Oprratlona p C t l C 0 .  

- 
mis practice supersedes: 

rn All local practices, policies, procedures, general ins~ctions, lktters, and 
memoranda which address this subject. 

Any document which provides information contrary to the information 
contained in this practice. 

This practice was published by the GTE Telephone Operations Administrative 
Services Department. For more information about this practice contact me 
Headquarters Outside PWt Engineering Department. 

No part of this work may be reproduced or copied In any form or by any means 
-- graphic, electronic. or mechanical, including photocopying, recording, taping, 
or information storage and retrieval systems -- wilhout the witten permission of 
the Administrative Services Department. GTE Telephone Operations 
Headquarters, Irving, Texas. 

mis practice was prepared solely tor me use of GTE Telephone Operations. n 
must be used only by its employees, contractors. customers and end users, when 
installing, operating. maintaining. and repeir!ng QTE Telephone Oper8tions' 
equipment, facilities and sewices. Any other use of this practice is forbidden. 
m e  information contained in this practice may not be applicable in all 
circumstances and is subject to change without notice. By using this practice the 
user agrees that GTE Telephone Operatlons wlll have no liability (to IhB extent 
permitted by applicable law) for any consequential. incidental, special. or punitive 
damages that may resuit. 

- 
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2. Overview 

2.1 
Acronyms 

me following chart defines terms used In this practice: 

Acronym Deflnltlon 

CAF Customer Access Facilities 

CEV Controlled Environmental Vault 

DC Digital Conned 

DLC Digital Loop Canier 

ESA Electronic Serving Area 

nlR HoslJRemote 

OSP Outside Plant 

PAR Planning Analysis Repolt 

u PCM Project Control Memorandum 

TAC Trouble Analysis Center 

Refer lo the V'lowina for additional lnformdtion concerning the DLC provisioning 

- 
2.2 
References F ' Y ' ? S S :  

For IF xmatlon 
Abou; ... PractlcelPAR. .. See GTE Telephono Oporatlo~ 

Outside Plant Feeder Planning 

Digital Pair Gain Deployment 

PAR 007 

PAR i. d 
~ 

CAF PCM Development Guldellnes PAR 016 

Spare Span Line and Spare Span 
Switching Policy 

PAR 022 

Investment Area Plan PAR 039 

(contlnued) 
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2. Overview, continued 

Z.L 
For information See G E  Telephone OpernUona 

References, Ab0 ut... Pra~Ice/PAR ... continued 
Cable Completion Testing 634-020-500 

Central Office Grounding Systems - 
Engineering Applications 

795-805-071 

Inspecting Central Office Grounding 795-805-074 
and Electrical Protection 

Remote Electronic Serving Area 795-805-075 
Grounding Systems - 
Engineering Considerations 

Loop Customer - Transmission 832-1 00-072 
Design and Objectives - 
Resistance Engineering to 
Measure Limits 

T1 PCM RepeatNed Line - 
Transmission Considerations 
for Engineering 

u 
835-000-071 

9104A 24/48 Channel PCM 
Repaatered Line Equipment 

836-910-081 

Cable Voice Frequency 
Loading Systems 

852-050-050 

Engineering Fundamentals 
of Electrode Ground Design 

88?-6M)-O?O 

Fundamentals of Ground 087-600-071 
Measurements 

Engineering Methods for 
Measuring Electrode Ground 
systems 

887-mO72 

Determination of Minimum 887-800-044 
Separation Between Digital 
Sites and Electric Power 
Utlllties 

Optical Fiber Cable General 938-624-000 
Outside Plant Design Consideration 

~ 

AG Communication Systems Practice 
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3. DLCs Relating to Architecture 

3.1 
General e TO ESA standards. 

Deploy all Digital Loop Carrier (DLC) Systems: 

OR 

AI a minimum, in a way to facilitate Mure migration toward ESA design e 

mere is only one digital connect (DC) point for each €SA. 

4. DLCs Relating to Cable 

4.1 
HostIRemote 
Link 

The preferred medium for the H/R link IS single mode fiber. 

Make the H/R link fiber if: 

e A new cable is required for the DLC HIR link. 

OR 

e m e  DLC serves a GE-1 customer. 

m e  minimum size flber to place is: 

e 

DLC for SMARTPARKS - 24 minimum fibers. - 
Vacant pairs within an existing exchange cable can be used to provide H/R links 
for new and existing pair gain Systems If all of the foilowing condiiions are met: 

e me cable does not have a clearly documented trouble pattern history on file 
with the Trouble Analysis Center (TAC.) 

NOTE: 

OSP Constnrction tests me cable pairs. lhe pairs must m e t  me requirements 
of the following transmission tests: 

- Loop resistance. - Resistance unbalance. 
- Insulation resistance. - Insertion loss. 
- Digital mors. - Crosstalk. 

DLC for residential application - four minimum fibers. 

An Isolated or one-Ume occurrence does not conmute a 
hlstory. 

me use of a new screened facility to provide WR links is less deslrable than 
using an existing exchange cable. 

If unscreened cable is used, me high frequency pairs must be safeguarded. 

Deslgn the HIR link accordlng lo GTE Telephone Operations Practices: 

e 

e 

938-624-a)o. Optical Fiber Cable Qeneral Oulslde Plant Design 
Consideration, for flber. 

835-000-071, T1 PCM Repeater Une, for copper. 

/- 
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4. DLCs Relating to Cable, continued 

4.2 
Distribution Loaded. 
Cable 

m e  distribution cable for the DLC can be: 

' OR 
Non-loaded. 

NOTE Every effort must be made to locate the DLC where loading wlll not 
be requlred. Ba8rd upon the ESA boundary, thl8 wlll po8itlon the 
network tor Mure enhanced 8ervIces. 

It the Dl8ttrlbutlon 
Cable Is... men... 

Loaded me ideai location lor me remote dlgnal unit is at a 
load section's midpoint. This allow6 feeding pairs 
beyond me terminal withod modifying me existing 
loading scheme. 

Non-Loaded m e  customer loops must not exceed the supervisory 
llmlts of me DLC or 8 dB loss. 

At those locations where the practical DLC location is not colncident with the, 
loading midpoint, the loading scheme requires: 
m Re-spacing. - 

AND/OR 
Capacitance build-out treatment. 

Consider the followng primary methods: 
Revising the loading scheme to eliminate al, capacitance build-out 
requirements. 
Locating capacitance build-outs beyond the first load point. 

m e  final loading will be as follows, per GTE Telephone Operations Practice 
852-050-050: 

Section next to me DLC 2E - 3000 feet. 
Full load sections wxx) feet plus or minus two percent. 

Jumper work is required for both the central office end and me remote end of the 

Time for me jumper work in the central office and in the remote DLC cabinet is 
included in the central office work cfder. me time for the lumper work at Me 
remote end cross connect IS pro~lded on the OSP work order. This is whether me 
jumper work is: 

4.3 
Jumper Work DLC. 

lntemal to the DLC cabinet. 

OR 
In an external CIOSS connect. 

Testing is required for the hosWremde link and distribution able. See AG 
Communication Systems Practice 8354X0-071, T1 PCM Repeatered Line - 
Transmission Considerations for Engineering, and QTE Telephone Operations 
Practice 634-020-500, Cable Completion Testing, for information. 

All OSP cable conduits/ducts In the DLC must be sealed using WE standard 
conduit plugs per GTE Telephone Operations Practice 628620-202. 

4.4 
Testing 

4.5 
Conduit 

/4 

Practice 938-360-010 Page 6 ot 10 Issue 1, November 1991 

3 0 192 



/-- 

5. DLCs Relating to Remote Sites 

5.1 A cross connect is required at 811 DLC pad mounted remote locations. 

Cross Connect 
Cabinets if the DLC Has an 

.ultimate 
Carmcltv of ... men the Cross Conne ct... 

192 lines or less 

More man 192 lines 

Make the in-to-out count ratio at least 1:2. 

Do not provide cross connects when the DLC is placed In a hut or CEV 

me OSP engineer must provide the following at a11 DLC pad-mounted remote 
locations: 

AC power transfer switch. 
Emergency generator receptacle. 

e Surge arrester. 

NOTE: 

Provide the AC service disconnect and wrge arrester In a separate enclosure. 
Make the enclosure either: 

e Pole-mounted. 

May be contained wilhin the DLC cabinet. 

Must be external to me DLC. 

5.2 

Requirements e AC service disconnect 
AC Service 

See PSB 85016 for ordering In?orm.llon for pad mounted D L C w  

- 

OR 
Pad-mounted 

NOTE: a the DLC is in a building, hut, or CEV, Land and Buildings IS 
responsible for Me: 
e AC service disconnect. 

Surge arrester. 
e AC power transfer switch. 
e Emergency generator recepude. 

m e  ampere capacity of the power transfer switch and emergency generator 
receptacle must be large enough to serve the: 

Ullimate number of DLCs at Me sile. 

AND 

Associated ancillary equipment such as me flber optic terminal for that 
location. 

Determine the required power transfer switch and me emergency generator 
receptacle using the: 

e Power drain for all of me equipment being placed. 
Product Standardization Bulletin (PSB) m016 for switch power transfer. 

r'- 
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5. DLCs Relating to Remote Sites, continued 

5.3 
Grounding 

P. 

5.4 
Special Service 
Circuits 

Ground all GTE standard DLC's according to GTE Telephone Operations Practice 
795-805-075, Remote Electronic Serving Area Grounding Systems - Englneerlng 
Considerations. 

m e  TAP administrator must do the following before finalizing a Site acquisition: 

Take soil resistivity measurements. (Refer to GTE Telephone Operations 
Practice 887-600-070.) 

Complete the ground grid design. (Refer to GTE Telephone Operations 
Practice 887-600-071 .) 

m e  OSP engineer must make the size of the site: 

Compatible with the ground grid design. 

Large enough to accommodate unimate reqUiremenlS. 

Ground grid design and test resislance measurements are explelned In GTE 
Telephone Operations Practices: 

887-600-070. Engineering Fundamentals of Electrode Grould Design. 

887-600-071, Fundamentals of Ground Meawrements. 

887-800-072, Engineering Methods for Measuring Eiecb'ode Ground - 
Systems. 

Use GTE Telephone Operations Practice 887-800-044, Determination of Minimum 
Separation Between Digital Sites and Electric Power Utilltles. to determine 
minimum separation tom electric power facilltles. 

m e  Administrator - T&P must approve a proposed site location for the above 
protection concerns before GTE commits t3 a site. 

Special service circuits are safeguarded at the cross connect appearances. The 
.pecial Service circults are provided via a DLC. 

Provide special service cir .its using speclal service channel units either: 

IntheDLC. 

OR 

On channel banks within Me DLC cabinet. 

F-. 
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5. DLCS Relating to Remote Sites, continued 

5.5 
Pad 
Renuirements 

DLC pads may be either concrete or a GTE standard fiberglass pad for all 
standard DLC cabinets except for the ATBT BOD cabinet. me BOD cabinet must 
be placed on a concrete pad. 

Concrete poured pads must meet the foliowing specifications: 

1. Use 3 to 6 inches of gravel or sand under foot print or foundation for height 
and level control. 

2. Pad dimensions depend upon the: 

Type of equipment being Installed. 
Number of cabinets. 

T - ~ ~  ~~ ~~ 

~~. 

3 Portland cement will be the following to conform to the American Society for 
Testing and Materials (ASTM) SpeclflCatiOnS tor portlend cement' 

"/pe I (general use) 

OR 

Type 111 (high early strength) 

4. Conform aggregates to the ASTM specifications for concrete aggregates 
CSS. Grade course aggregates from 314" to No. 4. Ughlweim aggregates 
are not permitted. 

5. me minimum acceptable compression strength for the conaete IS 3800 PSI. 

6. Use either a #3 or #4 rebar. 
7. Make the foundation: 

Level within 112". 

8. me AC meter loop must meet NEC requlrements with: 

- 

Approximately 2 above surrounding grade. 

Minimum fuse size 60 amp. 
Minimum wire size #6 AWG 
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5. DLCS Relating to Remote Sites, continued 

5.5 
Pad 
Requirements, 
continued 

9. Use a 4 flexible conduit as required per the type of equipment being 
installed. 

10. Use a 1" electrical conduit for AC service as required per the type of 

11, me ground ring: 
. equipment being installed. 

a Is installed a minimum of 4' Ifom Me housing and 6 minimum 18" outside 
of the conaete pad. 

a IS at least 30" deep and below me frost line. 

NOTE: A ground ring IS requked .t a11 remote DLC utea. m e  
concrete pad alone cmnot be used for groundlng. 

Refer to the followlng GTE Rlephone Operatlona Prrctlcrcl; 

a 795-805-075 
a 887-600-070 
a 887-600-071 
a 887-800-072 

a 795-805-071 

a Should be a 82 AWG bare solid tinned copper wire with a mlnlmum oL 
four each 518" x 8' ground rods (one rod in each comer.) E i r  OSP 
Engineering or the Administrator - TBP is to meg and inspect the ground, 
ring before covering. 

NOTE: Refer to the tollowlng GTE Tolephone Oprrrtlonr Prsctlces: 
795-805-071 

a 795-805-076 
a 887-600-072 
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GEIUL\L. continued 

Rcsporuibiliries Sinc? &t O p r d  l ikr cabler are )ugh Pnony. h w  ulffc hcrlaes. OSP Enpnanng and 
Corurructron duues are most i m p m n t  The faUowinp C h v l  outliner thae responsib!litar 

WHO DOES IT WHAT HAPPENS 

OSP E n g i n a w  C m M l y  lclccu rhc but possible cable mute 

C m l d m  che t e r n .  environment. obnacles. and distance 

C h o a a  I mum wirh thc bllowmg mrulhon rcchnrque pnormes 

1. u-. 
2. Burud. 
3. Acrul. 
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C I L - I I K ~ L .  continued 

References orhn incucer referenced ~n this pncuce include. 

SEE TELOPS PRcCnCE 

605-100-100 

FOR INFORMATION ABOLT 

Cable Bondmg and Groundnip Joint 
and NonJom Conrrmmon 

inmllrng Subdun for Undqmund 624-6:243l 
Optid Fiber Gblc 

P k m g  AcnJ Opacd Fiber Cable 624627.000 

Placcmg O p u l  F i b  Cable UnderpouDd 624628-OOo 

P i a c i i  Bund oplul F i b  Cable 

Long Pulls d Ulrdcrpouad Gbk 
Enpneenng SpmAuoolu 

911.uwMn 
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iennr SoGe of the terms and dcfinltlons I ~ I  apply IO fiber optics arc 

n. 
TERM DEFINITION 

AnCnUllOn A measure of the dec- in energy tmmlsslon (loss of Iightl expresrea In 

decibel (dB) In optid fiben. urenuuron IS p m l y  due to ablorptlon and 
mnenng lorru 

A ghu covenng over h e  core hat help con- h e  ltght signal csce the 
iuwmuon belovv). 

Cirdding 

coamg A layer of canpalte phmc rmcmrl covcnng the fiber 10 provide 
mh.olul PficcCcMn (ut thr Iuunnwn, below) 

Core 

-a 

- 
UO urn O.D. (0.01") 

hddiq 125 pm 0.0. (0.005'~ 

IS A DECREASE IN POWER 
THISLOSS... OF APPROXIMATELY 

3.0 dB H)sI 
2.0 dB 37% 
1.0 dB 20 % 
0.5 dB 1 1 %  
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DEFLVTIOSS. continued 

Terms. 
continued 

F- 

TEILW DERNITION 

Micmknd Local dirconllnuities on a micmrcopc d e  resuiiinp fmm mcckrnicli ~ r r e s ~  
on a f i k r  which mduce additiorul mnwuon. 

A fiber rh.1 .Ilw mole th.n one mode Io propgale. One ryp of fiber with 
I CO~C SIZC of 2 5 4 0  IIUCIUIIS. 

MUlUmOdc 

NOTE. The abow lmnk 100 bud#e~ 1s .n eumplc only Tmmincr levels. 
receiver levels. c o ~ y c ( 0 1  and splw loun. c1c . van depending 
on the nunufacturn and the spllcin# meckod 

~CMnmUrd) 
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DEF’BTIIOM, continued 

Terms. 
conunued 

- 
F 3 . M  DEFINITION 

1 .a 
1.s 1.4 1.1 1.0 0.8 0.6 0.4 Y U.tm ( U r n )  

spn sue 
(Mode Field 
D-r) 

Mode field dimmer is ckc dirmM of the rpa of light vuumiaed in a 
single mode fiber. Thu spa enrndr uuo Q c W g  



Background 
information 

Thc-gilrs tikn that conve! light (Iighrwwesi u an infomuon camer are called opr~cd fibers 

As pan of fiber optic svrrems. O p t i u l  fibers IdW for the b r a  band wdth requirements oi 
digiui tnnsmission. Consequcnd!. optical fiber cable is used to accommodrie the increnlng 
presence of digiul switchmg and rnrumirsion. 

In rhc simplest terms. a fiber optic vMImisrion system consists of a: 

Lghi XWKC (laser or LED). 
T n n W s i o n  mdium (opuul fiber) 
Lqht dnenor lphocodetmor). 

The source must crmr l i p  U a WlvelCnFk that #Ius fiber un cam? with minimal lass. The 
d e m o r  must: 

Be hifly &rive to the DLllrmi(lcd wvrlcnfk. 
Respond 10 npld light pulses o n p m d  u de diuui source. 

Bit Rare and 
Voice Chamel lyuemr: 

'The followin# e h n  repmenu Ihc assccuud bu NC and voyc c h i  apvicy common IO most 

c 

BIT RATE DS- I VOICE CHANNEtS DS-3 

45 Mbpr 28 671 I 
w J6 I .344 2 -  

I35 84 2.016 3 
OM 252 6.048 9 
565 336 8.064 I ?  
1.2 Gbr 672 16.128 24 
2.2 1.344 32.236 48 
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OVERMU: continued 

opllcal 
Amnuation 

P 

Thropul  attenumon in a f l k r  deurmims the dliunce a hthl r igmi  can tnwl befom h e  SIW 
must be regenenud Sevcnl mechanisms m optlul flkn produce signal attenuation The mor! 
irnporuni ones arc. 

Raylci~h luncnng.  
Absorpton. 

Influences which contnbuu IO amnuuon c h u r o n r u c s  are: 



c 

O\'ER\'IEU; continued 

Cablinp 
Optical Fiten. 
:ontinued hbnrion and tenslie loads during cable insuliaiion 

Thecaile sheath musi protect the Rben fmm 

Prciidc optical fiber cables with chmaeristics. makeup. an4 handling prfornuncc which diou 
insullation 

In all hnds of OSP envimnmenu 
Lstns Ipnd.rd equipment and pocdurer vnlh lew mcd~finuons. 

A hostile envimnmenl f i  e . moisture an4 ternpnture extremesi 

Diameter Sues Opicrl fiber cables am usually smJ1. nornully less h n  a7 inches ouuidc diameter This allws 
long cable ml len@ m be MnukNrd and i d d .  

Reel len- 

OfZhUeceanmonlyul l tJkd.  
U p m 6 k m o r m m y b e u u u l l d  

Cables for ptnenl uy Cable Desip 
an4 Cross- 
Section * AR of a loore buffer design. 

C o n ~ ~ ~ ~ t k c c o u c d  fib m .D omwtd"bufhtolbr." Bab the flba and bufferabsare  
color coded 

My include UI iwpl meulllc M d  if q w e d  for bund applmuau 

NOTE. Cables rmy c- more rblllone Rber per buffer tube and molc ch.n one buffer tube 
per cable. 

- 

The followiq dmwmg lllvanta 1 ryplul  able CIW-MIOII 



U b  u v  LLH. COOtlllUed 

Fiber Count 
and Buffer 
Color Code 

The Tolimwtng uble shhw the cumni sundard fiber count md butfcr color code sequence 

CTE FIBER CABLE MAKE-CPS 

SINGLE .MODE 

BtiFFER COLOR 
BUFFER NCMBER 

7- 

P 

FIBER BL OR GR BR SL W R BK Y V P .A 
COUNT 1 2  3 4 S 6 7 8 9 10 II I2 

NUMBER OF FIBERS PER BUFFER TUBE 

8 

12 

16 

20 

4 4  

4 4 4  

4 4 4 0  

8 8 h  

24 8 8 8 -  

28 

32 

36 

40 

u 
48 

n 

8 8 8 4  

8 8 8 8 -  

8 8 8 8  

8 8 8 8  

8 8 8 8  

8 8 8 8  

4 

8 -  

8 4  

8 8 -  

8 8 8 8 8 8 8 8 8 .  

. - _  
- 

w 8 8 8 4 8 8 8 8 8 8 8 8  

NOIE: Tbr (Iba da eodr within e u h  buffer Nbe 11 Ihe Ym cdor tequmcc u the buffer 
cdorcod.IiaadIbovc. 
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OVER\EW. continued 

Fiber Splicing. 
continued 

If IGhki 1-r the core. it m l s  in the ctaddmp and is no longer a pur of h e  usable light stpd 

Rvlicc 938-624- 
r- 

Issue 3. April 1989 Ud26 
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O\TR\lEH; continued 

Splice Loss. 
conrinucd 

Design 
Considentiau 

Cable Splicer F i k r  ends UUI arc improperly cluvcd MOR splicing. ~ncluding 

- Angled ends. 

~ 

I 

Issue 3. April I989 U d 26 Rvuce 938614#l 



r- 

Trkc care 10 nod I 
fiber cables. 

Qc Muld Iock Amuc abk Cia LICUI of I50 pour&) on top of 

Fire Pro:ec:ion 
Requirements 

When p k q  opwl flbcr abk vllhin tbe conilaa d I CQ p tbe abies mtdc I fin rt-1 
conduit (npd or flatbk) for 

Fim rqummlao. 
Meeh.n~alpcopecocm. 

Metallic opad fiber abk rhrQ mum be poundd m chc able muit 
pou:ble 10 the aMe -. If U K d k  coabn u W. K mW be 

Grounding 
0p:ical Fiber 
Cable Sheaths rhub ud CoMcOd 10 the nul: bu. 

NOTE. Rbr to T.lap, RMa W Q n .  

bu u close as 
rotbe mcplltc 

I4 d 26 Rvwe 93MZUYX1 P 
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SLBDCCT EXGLTEERLWG. continued 

Placing 
SUWUCI 

r' 

/-- 

.Uclrpn-dunr in the M YIy u c w r  cables. In one H u n t  3'6- or 4-1nch conduit vou CUI 
install 

4 maximum of four I-inch finslde dumctcri subducu. 
.A minimum a' thm I-inch ( i t i d e  diameter, subduer(. 

When placing subduer: 

Do not Luw h e  pulling Icnph of underpmund rubdun to acced 1.300 k t .  

Haw a d d i t i d  p-1 pull-rkr~gh mmholes W. 

. Help pi& the subduct inur the oppau~g duct. 

. den the pulling p-1 in the M a  of a rmrhp. 

Use a U-inch minimum boaduy &ius dum$ uumham. 

. Help with l~bnuung. 

Avoid conduit &U. (Conduit Omerr a chrnpr of levcL widun a mmhole. h8ndholc. or 

NOTE: GE Rlopr Pnsucc 624-622000 p l d c r  muhods and tcchqucr  for placing 
undc~round oplul fib able rubdua. 

pull box). 

Dunng placing opmiions. the f o U w q  u nat wmmended. but: 

IF YOU MUST.. . THEN. . . 

PIKC oplul fiber ublc 
~n occupied dun, 

Thc duco mwr be large en-h IO rrccp a I-inch SUMUCI 
plus hc aisq &le. 

Bury subdua 

Subdun, my be ordcnd with a d o r  code ryrrcm IO d y  ldrntlfy muluple duco in one 
ductline. 

To help dintnpurh rubdun. t)U consmcom PMI m u  include plvemenl inhmuon such as 

Dunyupunnt. 
lmp~ d l h  subduct u) be I d t  u cuh able fwd mmkolc. 

NUTE: Tbir ruMucr am& an drkc mrahok rad M u mC able prrde. 

lUW 3. Apnl 1989 U d 26 Pncuse 93042c000 



SLBDUCT ELUGBZERIXG. continued 

LWERGROUND -LE ENGINEERING 
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LYDERCROLYD CABLE E S C L ' m G .  continued 

Developin# an 
Enprnanng 
Design 
Conrtnrctron 
Prinr 

Usc7he fouawing procedure 10 derclop an englmnng deup conmcuon pnnt 

STEP DEVELOPWG A S  ENGINEERING DESIGN CONSTRUCTION PRIhT 

I Lay 0u1 a sketch of fhe mu= shwin# such fhrnp u: 

W - ~ I m u t u r e m e n u  
Machola. 
N i n e r y m b m d r .  
sweps. 
m. 
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LbDERGROLYD CABLE ENCIXE€UNG. continued 
_ -  

An Engineering 
Design 

The folluuirq I S  an exunplc Of an engincenng design COIUINNOII pnnt: 

Construction 
Print 

-. 

Field Survey 

T E h T A M  RNA1 
. SECnON L E N m  (X) L E N m  ( 0 )  

2.0 km 2.0 knl 
2.0 km 2.2 knl 
2.0 km 2.a knl 
2.0 knl 2.0 bn 
1.0 knl - 

Cenml 
Office E 
n 

Cenml 
Office A 

8 KM 7KM 

M 4.2 K M  4 KM 

MH60 MHSO MH36 MH30 MH MHlO 
Tentative kclion 5 3- kcrion 4 + kcrion 3 4 -  SIcti~n 2+ W o n  1 

Final h i o n  4- kcrion 3+ Wion 2- kcrim 1 

AN INSPECTION OF. . . TO.. . 
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L3DERCROL3D CAEILE E S G ~ T E R I X G ,  continued 

Field Survey. 
continued - 

Reel Cut 
Lenfls 

IncIUdE a selection of cable reel setup locat1oni which allow adeqru~c space for: 

Cable d e n  
Trucks 

Base4 on the results of h e  survey. makc my necesury adjdlwmcnu io rhe reel lenphs If my reel 
IS  shortened. lengthen .norher section or SCIIOIII to avoid c m n g  lddrtlonrl splices. 

''Figure E's" of cable for split reel pulling 

The reel cui lengrh should be the total of che following 

,Ul wdl-to-wdl lengths 
The mount for =long in 9 plll-rhrough mvlholcs 
Thc rlrck loop lenfi at splice poinu (rypiaily SO feet on a c h  end) 
The lap required for s p l ~ i n g  (both udc of thc ncl) - 3 mnrn (IO fea) 
CO cablini 

NOTE Consider add~uonrl rmnpower rrqvvrmcnu urocmcd with longer pullvl: lengrhr 

Notes for 
Consaucuan 
Pnnu 

In add~aon to s u d d  infonnwon. che foUonng naca  should bc included on the mginccnng 
design CoIYrmctlon pnmr. The. 

Louuon for vmna up che able reel. 
Minrmum bmd n b u r  of rtK able IO bc lnrullcd 

9 Murmum pulling tension of che able. 
Reel len@ in botb feet and -. 
W m r q  and ublc idenufiunon w k n  requ~rcd in a c h  &de. 
Requcmnu for a b l e  guuds (e.:., split dun. flex Nbins) in pull-through nunhales 

DIRECT BL'RIED CABLE ENGMEERING 

NOTE: Include thc cast for pullin: subdun and h n  &le into the conduit. 

II 
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DIRECT B L R D D  CABLE ESGDnERPiG. continued 

Splicing A &li-plmed engineering design connmction pnnt is ervnrul to CNW -1: 

The dcstpated number of splice poinu are not incruvd from the  IN^ design rquiremenu 
Splice poinu arc spaced IO coincide wilh designated r e 1  lengLhs 
.Suiublc splice locauons are %lccted 

VOTE Since ancnuauon is a cnucll consideration. keep the number of S k r  splices to a 
InlNmUrn 

Choosing a When chooring a splice laauon. look for a lac~uon hi is: 

Accessible. 
* Safe for employees and the g m m l  public. 

sp1vc L a v l o n  

NOTE: D m  buried rplices are allowed. kn n a  prcfemd. They arc rn easily accessible. 
Consider placing a small hand hole to Jlov ~UNS access. 

Cable 
Construction 

Avoid a loafion tht: 

Is vulnerable u) dMye by vehicvlu mf ic  and vudrliun. 
Is subject 10 flooding a sundins water. 
Has a number of obruclcr. such a: 

- R.ilmrdr. 
. Highways. 
. P i p e l i .  
. Driveways. 
- P u k h g l a r .  

NOTE: Buyins able in lhev UUI make$ it difiicult to meet the ovenll IOU budget. 
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DIRECT BL?UED CABLE EYGINEERING. continued 

Placing Cable PIacG i h r  o p u ~ l  nuriung up with the cable (appraumuciy one foa b l o w  ground level, io  
lusen iu chnces of k m p  accidcnully dvnrped with a digging nuchine 

Allow for additiond cable Icnphs ai b u n d  splice laatiord io 

Bnni Ihe cable wt of the splice pit 
Place he cable in a loeruon suiuble for spliem) 

Soil Cover 

Band and ground the mullic shield at JI splice poinu. Thts ground rnw 

Obtun a misuncc of 25 ohm or less 
When avidable. bc anached to the power company muliipamnd ncuml IMCN) 

N O E  When the insullrtion lechque IS c h a @  from bund to vnrl or underground. II i s  not 
necuswy 10 e h g e  the y p  of cable. 

The ncommndcd soil cover for buried cable is: 

f l  
Suing 
Pedcruir 
and Handholes Muntv~thcmuumumkadtDgndiw. 

Conrvn the splice suc ud rLck able. 

Sltc p d c m l s  and tundholn m: 

F- 
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lniroduction 

Placing 
Considerations 

lashing Opiul 
Fiber Cable 

/-- 

Dielectric 
Cable 

The-ainal mefhod of placing optical fiber &le should be thc "lui chola" of lnsullauon 
methods. However. a c d  placement may be thc only rulisuc mans of conarmcucm due io exher. 

Temin or connmnion condioonr. 
&ononuc reasons. 

NOTE: Telops Pncuce 624-627~XO covers rend placing of opuul  fiber cables. 

When possible. design opciul fiber able io occupy thc u p p m  position of the pole line. 

The appropriate messenger i s  a 6M or I/*.inch diunetn sud. Unusual lolding condiuonr may 
require Urmg larger messengers. 

NOTE: Uu the spccifiuuons in exinin1 Telops Rctjrrr io design ud inrull the s i d .  

Placing actid sutduct mwt k considcrd for: 

Roviding addiuonrl mccluniul able proadon. 
Wing slack for maimnmce pupour. 
tryabkiMIILtion. 
Preventing pole ch.ngcouu by I.rhral subdva to eoppcr able. 

A c d  subdrn mun be mrnufvnrrrd with ulmvidn 0 inbibim. 
NOTE: Gmuad tbe mcrwngu vcadiag to Telm Rvria 6 o E l ~ l o O .  - 

- 
CAUTION: D O M  luh t q n h c r  apicJ -&&rad eapprerb* o a k  rrmc rmad. The 

diffmncer in dw upprioa rpd sO(mydQ0 camdspl dlh IYO able rypr result 
in undue m s  UI Q fiben. F i k  u b l u  m y  br luM IgcQr. 

The single W i n g  mehod of able able to thc 
messenger. However. l o d  wndiriom rpd prcrCrmear m y  & datbk hsIuq aerrrury. 

NOTE: 

is appmprh when 

Telsa  will decide wuhnhr u) sin& of dcubk M cbc able. 

An .Udiclaxric able i prcfemd f a  VrLl irsuUaim. However. l o d  cmdiliom may preclude 
rhir nsommndur 'on. M cnditiolll irwludc: 

hrid.cmrin:dinwm in ku*d -. 
H u o Q l ~ u .  
Aleas nquirial rquiml (or advr wildlife) pacdoa. 

Meullic Cable 

22 d16 P~XICC 93142- 
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AEERVLL CABLE EZiC[NEER[NC. continued 

Conrrrucrion 
DCSlgI I  

In k-al  consuuamn dnifl. allow approunumely 6 i n c k  of cxcnt uble at every pole a u1 
expuuioa loop for nomvl expanding and c o n m n g  

NOTE Thrr IS nor required when subduct IS placed 

On thc conrmnron dnwmp. nuke 1 note to have thc consuucuon forces p k c  wanung mukcrr at 

each pole 

Luh 
m d  

- 

Rnvc 9384244X 
P 
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AERIAL CABLE ESCBXERING. continued 

Enpineenng 
Considen~ionr 

Wh?n choosing locatiom. look for: 

C l u r  pole space. 
Easy entrance and exit. 
Public amas. 
A r m  accessible 10: 

. Splicing vehicles 

. Teri equipment. 

Avoid louuom involving: 

. TOOIS. 

Employ0 wfecy hurdr. 

congcdicri8ipLot.  

hV8ICptOpy .  
Inienccuonr. 

T n u .  

NOTE: Rovidc enough area to ycommcd8te 8 rpiia coclawr. 

Compleung It m y  be neuuuy IO providc &dilhd ubk U WrLl rpl*a so Q splice un be mdr on rhe 
Splicing ground. Mer C O m p l e L i q  the Splice. tbc ab& can be eicba: 

coiled lod aauhed 10 the d. - 
OR 

Placed in m opud m e  urlawr. 

Thc h g h f  splice and h a  splice/eaclonut rmngnamu allow tbc splice IO be rmde either on the 
ground or in the air. 

(Conanued) 

.- 
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A E W  CABLE ENCIXEERISC. continued 
- 

Completing 
Spllcinp. 

F-. conunucd 

The-following lllusiriuon shows a bun splice configunuon with slack stond on the strand. 

/I 
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AERLU CABLE ENCIXEERING. caotmurd 

Ordenn' 
Considenuons 

_ -  
Coluider the item In the foilowns l i s  when ordenng opnpl 6 k r  a b l e  Tke 

Measurement berueen splice polnu 
SpLcin; overlap 
Amount of cable rquired for on-ground rpllclng 
Expmsian loop ai u c h  pole 
Slack loop for muntenrnce Ioptiorul accotdrn: lo I d  Telso pncucc) 
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GTE 
Labor Group Labor Rates 

Overview 

The attached schedules document the Labor Rates used in the Cost study modules. These Labor 
Ratss are sourced from the company's financial records. The rates are detailed by Labor Group 
and Job Class. T k  "Labor Group" identifies a specific job function such as a Equipment 
E n g n r r r  or Construction Placer, where a "Job Class: identifies a specific job classification such 
as ;1 Customer Senice Technician. 

These schedules include the individual components of the incremental loaded labor rate \\ hlch 
include the basic rate for the job function and the additional incremental costs directly J S S O C I ~ ~ C ~  

~ r i t h  that job function. 

These components can be divided into the following categories: 

Direct BasicfDirect Labor - Productive Occuoational) - includes payroll costs of plant and 
sngineering employees (occupational workforce) for basic functional activities, i.e. construction. 
installation, maintenance and engineering. 

Direct SuDDOrt(DireCt Labor - SuoDortl- includes payroll costs of employees in the plant and 
engineering forces who report to direct supervisors of the occupational employee and whom 
support the occupational employee. This also includes vacation and holiday pay for these 
employees. 

Direct Suoervision(Direct Labor - Suoervisionl- includes payroll costs of employees in the 
plant and engineering forces directly in charge of the occupational employee - the first line 
supenisor. This also includes vacation and holiday pay for these employees. 

Overtime Dremiums - This includes the incurred payroll overtime premium of all productive 
occupational employees included in the Direct Basic group. 

Paid Absent - includes the incurred vacation and holiday paid absence costs for productive 
occupational employees. 

Direct Deoartment Exoenset Direct Labor - Miscellaneous and Denartmental) - includes 
miscellaneous employee payroll and related expense items of direct occupational, support, or 
supervision employees which are not chargeable to other clearing accounts or final accounts. 
Examples include training and related travel expenses. 

Benefits - includes the costs of company paid items such as pensions, employee savings and 
investment plans, insurance, telephone concessions, and social security and unemployment taxes. 

The indirect suooorthmervison exmuse rate(1ndirect Labor - Suooort and Suoervision) - 
This includes the incurred payroll costs, overtime premiums, vacation, and holiday paid absences 
for employees who are above the first level or immediate supervisor level, but below the 
executive level, and employees who support the indirect supervisor. 

31 



The indirect suooortisuDervision exoense rate(1ndirect Labor - SUDDOrt and Suoervision) 
- was developed from 8ES6,7 & 8PS6,7. This includes the incurred payroll costs, overtime 
premiums. vacation, and holiday paid absences for employees who are above the first level or 
immediate supervisor level, but below the executive level, and employees who support the 
indirect supervisor 

The indirect SuDDortisuDervisoo exDense rate(1ndirect Labor - SUDDOrt and Suoervisionl 
\vas developed from 8EC6.7 & 8PC6.7. This includes the incurred payroll costs. overtime 
premiums. \'acation. and holiday paid absences for employees who are above the first level or 
immediate supervisor level. but below the executive level. and employees who support the 
indirect supervisor 

The indirect deoartmeot eroense rate(1ndirect Labor - Miscellaneous and Deoartmental) - 
\\LIS de\eloped from 8##9. This includes miscellaneous employee payroll and related expense 
items of indirect occupational. support, or supervision employees which are not chargeable to 
other clearing accounts or final accounts. Examples would include employee training and related 
travel expenses. 

The indirect deoartment exDense r a t e h d i r e c t  Labor - Miscellaneous and Departmental) - 
\vas developed from 8ES9 & 8PS9. This includes miscellaneous employee payroll and related 
sxpense items of indirect occupational, support, or supervision employees which are not 
chargeable to other clearing accounts or final accounts. Examples would include employee 
training and related travel expenses. 

The indirect deoartment exDense ratdlndirect  Labor  - Miscellaneous and Deoartmental) - 
was developed from 8EC9 & 8PC9. This includes miscellaneous employee payroll and related 
expense items of indirect occupational, support, or supervision employees which are not 
chargeable to other clearing accounts or final accounts. Examples would include employee 
training and related travel expenses. The rates were computed by labor group as follows: 

Miscellaneous S U O O O ~ ~ :  

Tools(Tools - Other  Work  EauiDmeoQ - This includes salaries, benefits, and other expenses 
of employees engaged in maintaining and servicing other work equipment. It  includes the costs 
of leases. purchases under the capitalization limit and other miscellaneous related exspenses. 

Motor Vehicle(Motor Vehicle) - This includes salaries, benefits, and other expenses of 
employees engaged in maintaining and servicing vehicles or whose principal job is operating 
motor vehicles. It also includes leases, parts, supplies, gasoline and oil, and license and 
inspection fees for these vehicles. 

Yon-Tbl Disoatch(Noo-Trouble DisDatch) - This includes salaries, benefits, and other 
expenses of employees performing non-trouble dispatch functions. 

All of the rates computed for each of the preceding accounts are added together to derive 
the fully loaded rates (Computed by labor group) 
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,-- 
Direct Basic - Direct Support + Direct Supervision +Overtime Premium 7 Paid ,Absent - Indirect SuppotVSupervision + Indirect SupportiSupr. + Indirect Suppon Supr. - Direct Department + Indirect Department + Indirect Dept. + Indirect Dept. Benefits 
- Tools - Motor Vehicle = Fully Loaded Rate 
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