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9 
Alarms and Operational Support Systems (OSS) 
9.1 
General 

This part of Module 1 covers local and remote surveillance requirements for all equipment owned or maintained by CenturyLink. 

Surveillance indicators shall be designed to provide information of any service affecting or potentially service affecting condition that may exist in all Network Elements (NEs) deployed within CenturyLink. 

9.2 
Alarms 

There are three levels of severity of alarm indications common to "Switching", "Transport", and “Data” NEs. 

· Critical alarms shall be used to indicate that a severe, service affecting condition has occurred and that immediate corrective action is imperative, regardless of time of day or day of the week. 

· Major alarms shall be used for hardware or software conditions that indicate a serious disruption of service or the malfunctioning or failure of important circuits. These troubles require immediate attention and response of the technician to restore or maintain system capability. The urgency is less than in critical situations because of a lesser immediate or impending effect on service or system performance. 

· Minor alarms shall be used for troubles that do not have a serious affect on services to customers or for troubles in circuits that are not essential to NE operation. 

Each alarm should uniquely identify the trouble(s) being reported. When more than one trouble is being reported by a single notification, each should be uniquely identified. 

9.2.1 
Commands 

Each remote command shall be associated with a unique response notification. The response notification shall be provided to confirm that the NE has implemented a command properly. This notification shall be sent after the NE has completed and verified the requested actions. 

If the actions requested will take more than two seconds to complete, the NE shall send a response notification confirming that it has begun the requested actions. 

The NE shall send a notification periodically, confirming that the requested actions are progressing normally and giving appropriate status information. The period shall range from a maximum of ten minutes for routine actions, down to one minute for critical actions such as system recovery. 

If processing of the request fails, the NE shall send an appropriate trouble notification within two seconds.
9.2.2 
Local Notifications 

Local notifications shall be provided for all troubles that trigger remote alarms. For switching NEs, local notifications shall also be provided for all troubles that trigger remote non-alarmed notifications. 

Local notifications shall be consistent with the remote notifications. 

A local alarm is an on-site visual and/or audible indication of or NE trouble condition that requires maintenance action. 

Local alarms shall be provided in all Network Facilities. The following guidelines should be used when engineering local alarms: 

· Audible/visual alarms must be provided for all Network Elements with local alarm capability. 

· Audible/visual alarms must distinguish between critical, major and minor alarms. 

· Use standard alarm lead sets as defined by the manufacturer of the NE. 

· Provide a visual indication when only one local alarm lead is available. 

9.2.3 
Network Facility Alarm Cut-Off (ACO) 

A local control shall be provided for Network Facility audible ACO. 

The ACO shall silence Network Facility audible alarms for that NE and shall not inhibit subsequent Network Facility audible indications, which indicate additional failures. The ACO shall not retire any visual or remote indications, and shall not issue a clear indication. 

The Network Facility audible/visible alarm system shall provide the following functions for ACO: 

· Audible alarms shall be silenced. 

· Visible indications shall be changed from an unacknowledged state (i.e. flashing) to an acknowledged state (i.e., non-flashing). 

· The ACO shall silence audible alarms for the NE and not inhibit subsequent audible indications that indicate additional failures. 

· Local and remote visible indications must not be retired by the ACO. 

· A local control shall be provided for Network Facility audible ACO. Capability shall be provided to remotely activate the ACO. The operation of the ACO shall not affect the Remote Telemetry Indicators. 

9.2.4 
Audible Alarm 

The critical alarm stroke shall consist of a double stroke, the first separated from the second by approximately 0.5 second or less, followed by another double stroke approximately 1.5 seconds later. Each double stroke shall be clearly distinguishable from other double strokes.

Each stroke shall be clearly distinguishable as an evenly timed sequence of strokes. 

Either a continuous indication or a spurt indication lasting 5 seconds may be used for minor alarms. The spurt indication shall not be used for minor power plant alarms. 

9.2.5 
Visual Indications 

The colors red, yellow or amber, green, and white shall be used on physical control and status display panels to indicate the various alarm and status conditions of the NE at the equipment location and the Maintenance Center (MC). 

Color assignments for physical panels shall be as follows: 

· Red shall be used to signify a condition that has or may have a significant effect on service or revenue. 

· Yellow or amber shall be used to signify a condition that has or may have a minor effect on service or revenue, or to signify a condition or state of a unit for which the technician should use caution. 

· Green shall be used to signify a condition that is favorable or active. 

· White shall be used to provide information and signify conditions that have none of the connotations of red, yellow, or green, (e.g., ACO). 
Specific color assignments of Network Facility visible alarms such as aisle pilots and for other supplementary alarm panel lamps shall be made according to the following chart.
	Alarm classification 
	Color 

	Alarm Circuit Alarm 
	Red 

	Alarm Cut-Off 
	White 

	Critical Alarm 
	Red 

	Major Alarm 
	Red 

	Major Power Plant Alarm 
	Red 

	Minor Alarm 
	Yellow or Amber 

	Minor Power Plant Alarm 
	Yellow or Amber 


9.2.6 
Environmental Conditions 

Any conditions in associated support equipment having a potential for upsetting the normal operating environment required for the proper functioning of the NE shall generate alarmed trouble notifications as well as Network Facility audible/visible alarms. 

9.3 
Remote Telemetry Design Criteria 

This section sets forth-general design criteria for engineers to follow for new remote telemetry systems, additions to existing remote telemetry systems and connection of NEs to the remote telemetry system.

If remoting of alarms is not specified, the the CenturyLink Equipment Engineer shall be notified to determine if remoting is required. 

Specific design criteria may vary within CenturyLink. It is the responsibility of the equipment engineer to furnish front equipment, grouping, equipment and assignment terminal block layouts, adhering to the alarm-planning document to the detail engineering vendor or installation vendor. 

9.3.1 
Remote Telemetry System 

The remote telemetry system is that system which is used to collect and transmit the surveillance information of a NE to the Operation Support System (OSS). Refer to Exhibit 2-H-1 for block diagram of remote telemetry system. 

9.3.2 
Location and Numbering 

Remote telemetry systems and their associated terminal blocks should be collocated in the same relay rack or frame. The basic remote telemetry unit within the system shall be numbered one, and each expansion unit associated with the system shall be numerically incremented by one, starting with two. 

9.3.3 
Assignments 

Discrete alarm scan points of the remote telemetry equipment shall be assigned sequentially, starting with alarm bit number one of the first designated discrete alarm display. 

Discrete control points of the remote telemetry equipment shall be assigned sequentially, starting with control bit number one. 

Discrete alarm scan and control points of the remote telemetry system basic unit and expansion shelves shall terminate on the assignment terminal block when the discrete alarm capacity is greater than two displays or 128 discrete alarm points. 

9.3.4 
Firmware 

Uni-polar alarms with memory (AT&T Firmware List 118) shall be the standard default firmware alarm scan point attribute. With this attribute, the scan point will retain the alarm condition for one additional telemetry scan after the actual clearing of the alarm in the NE. The memory attribute guarantees that a brief alarm does not avoid detection by the OSS. 

9.3.5 
Network Elements (NEs) 

All NEs shall be connected to a remote telemetry and local alarm system. 

CenturyLink approved standard interconnect drawings shall be used for all connections outside of the frame or shelf.

The standard interconnect drawing, for the NE, shall also include standard discrete or serial alarm scan and control points as defined by the manufacturer or as defined by the CenturyLink Surveillance Alarm Committee. 

Network Elements (NEs) shall be configured to utilize the serial alarm reporting option when available. 

Normally closed dry relay contacts shall be used for the discrete alarm points in NEs that have the option of normally open or normally closed dry relay contacts. Contacts are in a loop condition with relay energized and in a non-alarmed condition. 

When a NE provides only local alarm lead sets, these leads may be used for Remote Telemetry. Because of the ACO function, use only the visual alarm leads. 

Network Elements, which provide alarm battery as an alarm indication, shall not be terminated directly on the equipment terminal block. A relay or solid state device, which converts the alarm battery input to a ground or loop closure output, shall be used with these network elements that provide alarm battery. The ground or loop closure output from the relay or solid state device shall terminate on the equipment terminal block. 

9.3.6 
Assignment, Equipment and Grouping Terminal Blocks 

The use of assignment, equipment and grouping terminal blocks are required when the maximum discrete alarm capacity of the remote telemetry system is greater than two displays or 128 discrete alarm points. 

Terminal block numbering shall be numerically incremented by one, starting with one, for each equipment, assignment and grouping terminal block. 

Network Elements (NEs) and telemetry equipment leads shall terminate on the rear of the associated terminal blocks. Alarm lead grouping on the grouping terminal block or cross-connects between the various terminal blocks shall be made on the front. 

• Assignment Terminal Blocks 

· Assignment terminal blocks shall terminate the discrete alarm and control point leads of the remote telemetry device. 
· The assignment terminal block pin arrangement, as viewed from the front, shall be as follows: 
· Numbered from top to bottom. 
· Numbered from left to right. 
· When the remote telemetry equipment is equipped with Status Indicator (SI) and Status Indicator Return (SIR) alarm scan leads, alternating columns of SI and SIR leads shall be assigned on the assignment terminal block. 
· When the remote telemetry equipment is equipped with SI alarm scan points without return leads, each column of the assignment terminal block shall be assigned as an SI lead. 
· When the remote telemetry equipment is equipped with Command Control (CC) and Command Control Return (CCR) control points, the control points shall terminate on the far right hand side of the assignment terminal block, with alternating columns of CC and CCR leads, as viewed from the front. 
· When the remote telemetry equipment is equipped with CC control points without return leads, the control points shall terminate on the far right hand side of the assignment terminal block, as viewed from the front with each column assigned as a CC lead. 
· Assignment of all alarm points on the assignment terminal block shall be sequentially from top to bottom and left to right, as viewed from the front. 
· Assignment of all control points on the assignment terminal block shall be sequentially from top to bottom and right to left, as viewed from the front. 
· Equipment terminal blocks 

· Equipment terminal blocks shall terminate the discrete alarm and control point leads of each NE. 
· The Equipment terminal block pin-arrangement, as viewed from the front, shall be as follows. 
· Numbered from top to bottom. 
· Numbered from left to right. 
· Assignment of all NE Alarm and control point leads shall be sequentially from top to bottom and left to right, with alternating columns of SI and SIR leads, as viewed from the front of the equipment terminal block. There shall be no partitioning of the equipment terminal block. 
· When the remote telemetry equipment has SI alarm scan points without return leads, all punchings of every other column (i.e., 2, 4, 6, . . . 32) shall be strapped common with each other and connected to ground of the telemetry System. This will allow for loop closure alarms within the NE when required. 
· When tie cable is required to the Distributing Frame (DF) or some other location, it should terminate on the far right hand side of the terminal block or terminal block mounting, starting with the highest numbered column and growing toward column one. 
· There shall be no grouping of like alarms on the equipment terminal blocks, except as follows: 
· Fuse panel alarms of like potentials 
· Office maintenance equipment 
· Grouping terminal blocks 

· Grouping terminal blocks may be used to terminate the discrete alarm scan control points of Digital Loop Carrier (DLC) equipment (i.e., SLC® 96, SLIM, SLC® Series 5, etc.) 
· Assignment of the DLC grouping terminal block pins shall be alternating rows of SI and SIR leads per bay, starting at the top left hand side of the block and growing toward the bottom. 
· Grouping terminal blocks shall not be mounted at the end of equipment line-ups, in the middle of equipment line-ups or at the end of aisle. It is recommended that the grouping terminal blocks be located in the same frame as the assignment terminal blocks.  
· Vendor specific documentation shall be referred to for the number of systems and leads that can be grouped together for various NEs. 
9.4 
Detail Engineering Requirements 

9.4.1 
Network Element (NE) Additions or Removals 

When NEs are added to a Network Facility, it is the responsibility of the CenturyLink detail engineer or engineering vendor to assure that the remote alarm and control points of the NEs added are connected to the remote telemetry system and local alarm system in accordance with the engineering design work package and this publication. 

The CenturyLink detail-engineer or engineering vendor is responsible for identifying and ordering all necessary equipment, cable and wire required to connect any NEs added to the appropriate remote telemetry system and local alarm system. Specific details are outlined in the engineering design work package and Module 2 of this Publication. 

9.4.2 
Remote Telemetry System Additions or Removals 

The CenturyLink detail engineer or engineering vendor is responsible for identifying and ordering all necessary equipment, cable and wire required to connect all NEs and the new remote telemetry system. Specific details are outlined in the engineering design work package and Module 3 of this publication. 

9.4.3 
Network Facility Base Drawings 

The CenturyLink detail engineer or engineering vendor is responsible for identifying, marking and creating all the appropriate CenturyLink Network Facility base drawings; for all equipment added, removed or assigned to. 

Specific requirements shall be outlined in the engineering design work package.





9.5 
Power Equipment 

Failure of any power equipment, circuits, fuses, and feeders shall generate remote alarm trouble notifications, as well as local audible/visual alarm indications. The following is a minimum definition of power alarm lead sets, which will be used in sites which are not equipped with remote power monitors: 

· Power facilities - Battery/Rectifiers (AC/DC) Refer to: Technical Publication 77385 

· Power facilities - Converters (DC/DC) Refer to: Technical Publication 77385 

· Power facilities - Inverters (DC/AC) Refer to: Technical Publication 77385 

· Power facilities - Standby AC Power Refer to: Technical Publication. 77385 

· Power facilities - Ring, Tone and Cadence Plants. Refer to: Technical Publication. 77385 

· Fuse Bay (FB) and Battery Distribution Fuse Board (BDFB) panel alarms shall be monitored according to potential (i.e., -24v, +24v, -48v, -130v, ringing, etc.). Fuse Bay (FB) or BDFB and potential should be identified as part of the OSS database. 

· Controls shall be provided per local agreements. 

Offices equipped with a Power Systems Monitor Controller (PSMC) shall have the PSMC perform front-end control and status functions for the DC power plants within the Network Facility. 

Refer to: Technical Publication 77385, Chapter 8 PSMC’s and Battery Monitors, and Chapter 13 Standard Alarm Thresholds for Power, for standard monitor and control points. 

Standard surveillance lead set of the PSMC (i.e., major, minor and watchdog), shall be terminated on the equipment terminal block of the facilities remote telemetry system. 

9.6 
Building/Environmental Alarms
Building and environmental alarms shall be provided to meet the fire, life and safety requirements of CenturyLink. 

It is the responsibility of the equipment engineer to furnish a list of Standard environmental alarms, which adhere to the alarm-planning document to the CenturyLink detail-engineer or engineering vendor. These alarms shall be transported from the demarcation point to the Network Monitoring and Analysis (NMA) system or legacy alarm system. The trouble indication will then be routed to the responsible alarm center. 

All building/environmental alarms shall be "normally closed" dry relay contacts. 

9.7 
Network Facility Switches 

Remote telemetry capability shall be provided for the surveillance of digital, electronic switches and electromechanical switches. The telemetry device shall be connected to appropriate OSS. 


In digital and electronic switches, surveillance indications are generated within the switch, regarding the condition of the switch and integrated facilities. The switch message shall be transmitted to the switching OSS for analysis and delivered to the appropriate center. The integrated facility messages shall be transmitted to the facility OSS for analysis and delivered to the appropriate center. 

These offices shall be equipped with separate remote telemetry devices, which will monitor the condition of all other NEs. 



9.8 
Performance Monitoring (PM) 

Performance Monitoring refers to the continuous monitoring of digital transmission quality. The three key components of performance monitoring are: 

· Detection of transmission degradation. 

· Derivation of useful performance parameters from the detected degradation. 

· Communication of these parameters to a surveillance OSS. 

All PM data, e.g., events, alarms and reports from the NEs, will be reported to the CenturyLink Network Monitoring and Analysis - Facility Modules. 

9.9 
Transmission/Facility Equipment 

Remote telemetry capability shall be provided for the surveillance of all NEs in both switching and non-switching sites. The telemetry device will be connected to the appropriate OSS. 

Non-switching sites

· The CenturyLink owned or maintained equipment located in radio sites, facility equipment rooms, Controlled Environment Vaults (CEVs), DLC huts, fiber and repeater huts, and Customer Premise Equipment (CPE) locations must be monitored. 

Switching sites 

· The transmission/facility equipment located in switching sites, which are not integrated facilities of the switch (refer to Paragraph 6.00 of this Section), must have remote telemetry capability provided and connected to the appropriate OSS. 
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