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Notice:
This contribution has been prepared to assist the Network Working Group as a basis for discussion. 

1.  Introduction
This contribution summarises current activites and issues related to the use of hazardous voltages on unbundled loops for powering remote equipment.

2. Network Operations WG Activities
In NOCO047a OPTEL requested that a new TIF be initiated to deal with Unbundled Loop Type A5 installation requirements. One of the issues OPTEL raised is the need to ensure technician safety on DSL loops that operate with voltages much higher than voice equipment requires. OPTEL suggested that if the loop is not protected or visibly cautioned, ILEC technicians are subject to harm.

Network Operations subsequently initiated NOTF0023 Identification of Unbundled Loops Carrying High Voltages, to assess and develop methods and practices for the identification and protection of unbundled loops carrying high voltages. No survey or analysis of voltages fed to unbundled loops has been performed but as a result of discussions with the TIF Originator CLECs will be asked to specify the voltages that they anticipate will be fed to unbundled loops and whether the terminal equipment used is certified to CS-03.

3. DSL-based long reach and pair-gain systems
DSL systems have been designed for use as transport for provisioning pair-gain voice and data lines for short and long-range applications on copper facilities in the local network. Repeaters are used to extend services to over 100kft from the Central Office.  Repeaters and remote terminal units may be line powered or locally powered. Line powering requires the loop to be fed with a voltage in excess of normal telecommunications voltages
, in some cases as high as +/- 190V.

4. Unbundled Type A Loop Categories and Connecting Links

The Attachment reproduces Section 13 from the 1 December 1998 Type A loop specifications approved by the Commission. Section 13.2 deals with the protection of Network Personnel and emphasises that the CLEC is responsible to ensure that all attached equipment meets all safety requirements required by law. In particular the terminal connecting to the facility (i.e. unbundled loops) shall meet the requirements of CS-03.

5. National Co-location Equipment List

Release 2.2 of the List approved by the Commission as CLRE004 in October 1998 includes:

1.0 Suitable Equipment for Co-location: 

1.1  Network Access Systems

- Analog Loop Carrier Equipment





- CO loop repeaters (analog and digital)

- Digital Subscriber Line (DSL)

- Asymmetrical Digital Subscriber Line (ADSL) compliant with T1.413, Issue 2

- High Speed Digital Subscriber Line (HDSL) compliant with ITU G.991 proposed

- DLC terminals (in accordance with related CRTC Consensus Report)

- Rate Adaptive Digital Subscriber Line (RADSL) T1.413 or currently approved version,  

- Symmetric Digital Subscriber Line (SDSL) compliant with ITU G.991 proposed

- Pairgain devices (Added Main Line (AML) and Digital Added Main Line (DAML) that meet or exceeds the spectral density requirements of ANSI document T1.413, or currently approved version  

No mention is made of CS-03 or safety requirements in the National Co-location Equipment List.

6. TAPAC Requirements
TAPAC develops technical requirements and test procedures to ensure that equipment connected to the networks of ILECs does not cause network harm. 

By convention network protection requirements are intended to prevent the following network harms :

1. Electrical energy that is hazardous to the public and to the carriers' personnel;

2. Damage to network components by electrical energy or improper connections;

3. Interference with the normal functioning of network equipment including billing equipment;

4. Degradation of service to other users of the network.
Protection against hazardous voltages is a central principle of network harm and various tests are performed to ensure that equipment connected to loops cannot impress hazardous voltages on the network under normal or fault conditions.

DSL equipment at the subscriber and CO ends of the loop are covered by Part VIII of CS-03. However it was not anticipated that voltages for powering remote equipment would be imposed on the loop when this Part was developed.  Consequently it does not include any specific requirements for protection against hazardous voltages, although certified equipment would be expected to conform to all general requirements, including electrical safety, of CS-03.

The TAPAC Technical Task Force is currently considering whether testing of CO Terminals for hazardous voltages should be a mandatory certification  requirement.

Conclusions
a) The attention of the NOWG should be drawn to the fact that equipment attached to unbundled loops should be certified to CS-03.

b) The issue of hazardous voltages on unbundled loops should be revisited when TAPAC concludes its deliberations.


Attachment
Unbundled Type A Loop Categories and Connecting Links, Section 13

1. COEXISTENCE considerations

1.1. Signal Levels

The maximum allowable signal levels provided by the CLEC at the POT and the maximum allowable signal levels provided by the terminal equipment into the access facility at the NI shall comply with the requirements specified in CS-03, Part I, Section 3 [2].

Interference which results from the inappropriate use of these facilities will not be allowed to continue, e.g. excessive input power levels, regardless of frequency; or the use of frequencies outside the nominal operating range, e.g. outside approximately the 300 Hz to 3400 Hz frequency band for nominal 3 kHz bandwidth facilities.

1.2. Protection of Network Personnel

The CLEC is responsible to ensure that all attached equipment meets all the safety requirements required by Law, e.g. municipal, provincial, and federal, to ensure the safety of the Stentor Operating Company’s Operations Personnel .

Further, the terminal equipment connecting to this facility shall meet the requirements of CS-03 [2].

1.3. Other Considerations

1.3.1. Induced AC Voltages

The CLEC should be aware that induced ac voltages may be present on the loop.  Some information in this regard has been provided in Annex 3.

The CLEC should be aware that other transmission systems may coexist on the same facility structure upon which his facility is being carried, e.g. ADSL and T1 Carrier, and as a result, appropriate provision for the existence of these and other signals should be made. 

1.3.2. Presence of Foreign Voltages

The CLEC should be aware that Foreign Voltages may be present on the loop.  Some information in this regard has been provided in Annex 4.

� Normal telecommunications network signals used in North America are described in ANSI T1.401. Hazardous voltages, according to CSA 22.2 No 950, are voltages exceeding 42.4V peak or 60V d.c.








