Attachment A, Part 2, Rows 50 and Above - Matrix of Changes for TP 77385 from Ad Hoc Calls

	Ad Hoc  Call Date(s)
(1)
	Cite
(2)
	Summary of Discussion
(3)
	Original Language Reflecting Redline Changes Proposed in the 3-30-09 Customer Notice
(4)
	Suggested Modifications Resulting From Ad Hoc Discussions
(5)
	Additional Comments/Clarifications/CMP Level
(6)
	Agreed upon Level of Change
(7)



	6-03-09
7-08-09
	50. 9.2 Tlcom Equpmnt Loads Pg 9-1
	Concern with wording and definition of formula
	
	
	
	

	
	
	1st paragraph
	The power load that the DC distribution system feeds is determined by the type, quantity, and mix of telecommunications equipment in an office.  Once the load has been determined, it must be matched to a distribution system and to a power source with adequate capacity to power the loads after overcoming distribution losses.  The power cable shall be sized according to the Voltage drop guidelines of this section.  Ampacity of the cable shall be equal to or exceed the protector (fuse or breaker) size.
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]


	3

	
	
	2nd paragraph
	The nominal Voltage levels for standard telecommunications equipment are 24, 48, and 130 VDC.  Although nominal Voltages are standardized, the operating Voltage limits permitted on individual equipment assemblies are more variable.  For example, NEBS specifies that nominal -48 VDC equipment must work from -42.75 to -56 V.  However, some older equipment won’t work up to the -56 V (some might only work to -54, for example), while other more modern equipment might work above it (60 V, for example).  Most equipment will work down to at least -42.75 V, and some will work to an even lower level (-39.5 V, for example).
	
	Qwest advised that NEBS limits were added.

PAETEC advised that this needs to be reviewed by their Techs before buying off as a Level 3.
PAETEC confirms this is Level 3 [7-7-09]


	3

	
	
	4tht paragraph with formula
	The formula for calculating Voltage drop ifeeders
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	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]


	3

	
	
	CM
	· CM = Circular Mils (available for cable from NEC Chapter 9 Table 8, or from Section 9.11 of Tech Pub 77350; and calculable for bus bar cross-sections based on a circular mil being equal to the area of a circle 1/1000 of an inch in diameter
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3  [7-7-09]


	3

	
	
	I
	· I = Amperes (List 2 drain, half the protector size, battery discharge rate, etc.)
	· I = Amperes (List 2 drain, half the protector size, battery discharge rate, etc. – see the bullet items of this section for which current to use here)
	PAETEC advised that this needs to be reviewed by their Techs before confirming as a Level 3. Please see updated verbiage highlighted in yellow in column 5.

7-08-09 This will remain open.
	?

	
	
	K
	· K= 11.1 for copper and 17.7 for aluminum
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	d
	· d = distance (for distribution, this is top-to-top distance and does not include the drop cabling into or out of equipment or distribution bays) 
	
	PAETEC advised that this needs to be reviewed by their Techs before confirming as a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	V
	· VD = Voltage drop as described in the rest of this section
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	5th paragraph
	This formula can be used for one-way (feed or return) calculations, or loop distances (feed and return distance and Voltage drops combined).
	
	Qwest advised that this information would be moved to bullet items above in the formula. 
PAETEC advised that this needs to be reviewed by their Techs before confirming as a Level 3.
7-08-09 This is still open.
	?

	
	
	6th paragraph
	The requirements for distribution Voltage drop, and which drains to use for sizing are specified in the following paragraphs, and illustrated in Figures 9-1, through 9-3.  These Figures and the following bullets are designed around nominal -48 V battery/rectifier and converter plants.  For nominal 24 V output, cut the Voltage drops in half.  For nominal 130 V output, double the allowable Voltage drops.  For converter plants, convert the rectifiers of the figures to represent converters (obviously converter plants won’t have batteries either).
	The requirements for distribution Voltage drop, and which drains to use for sizing are specified in the following paragraphs, and illustrated in Figures 9-1, through 9-3.  These Figures and the following bullets are designed around nominal -48 V battery/rectifier and converter plants (nominal -48 V is the DC voltage that Qwest provides to all CLECs, and to most Qwest equipment).  For nominal 24 V output, cut the Voltage drops in half.  For nominal 130 V output, double the allowable Voltage drops.  For converter plants, convert the rectifiers of the figures to represent converters (obviously converter plants won’t have batteries either).
	Qwest added more information allowing this paragraph to be more generic. Qwest advised Figure 9-3 was updates for Qwest internal rules and that Figure 9-4 does not apply. Please see updated verbiage highlighted in yellow in column 5.

All agreed this is a Level 3.
PAETEC confirms the language with the clarification provided by Qwest is Level 3  [7-7-09]
	3

	
	
	6th paragraph, 1st bullet
	· The 0.10 (or 0.05 for NNS) one-way Voltage drop from the "chandelier" negative bus to the primary power distribution boards/bays/panels, shall be calculated to the bus bar Ampacity of the distribution bay/panel (unless the shunt capacity of the plant is less, in which case it may be calculated at the plant’s main shunt capacity).  The 0.10 (or 0.05 for NNS) one-way Voltage drop from the chandelier positive bus to the plant return bar(s) is calculated at the Ampacity rating of the shunt.  The shunt(s) in the chandelier or PBDs also have a maximum Voltage drop (typically 0.05 V — 50 mV).
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	6-17-09
7-08-09
	51. 9.2 Tlcom Equpmnt Loads Pg 9-3
	6th paragraph, 3rd  bullet

Added NNS and kept LNS the same,  also grammatical changes
	· Battery cable, from the overhead bus bar above the battery strings to the main bus bar chandelier shall be sized to either the 4 or the 8 hour discharge rate (see Chapter 2 for rules on whether the 4 or 8 hour rate is to be used).  This is depending on the site’s reserve time of the batteries at 1.86 Volts per cell (or 1.88 V/cell for NNS), using a 0.20 loop Voltage drop (or 0.1 V loop for NNS).  Where 2 strings exist on a stand (or the potential for two strings exists on a stand) that use common termination (term) bars for both strings, the 4 or 8 hour rate of the batteries is doubled for the Voltage drop sizing.
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	6th paragraph, 4th  bullet

Added NNS and changed acronym.  The reference to 0.2o was incorrect and reflected only “one way”  not the total loop.
	· For new bus bar plants that do not have a "chandelier" (all battery strings are cabled directly to the main busses above the PBDs), their cables are also sized at the 4, or 8 hour rates using a 0.4 V loop drop (0.25 V loop for NNS).
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	6th paragraph, 7th  bullet

This paragraph discusses the amount of current the cable can carry without getting hot.


	· Added BDCBB to BDFB/BDCBB.  The first occurrence of this is in section 2.2 where an update was made to spell out this acronym
This is the original paragraph from section 2.2:

SECONDARY DISTRIBUTION EQUIPMENT — is fed from the PDBs.  Secondary distribution includes Power Distribution Fuse Boards (PDFBs) for switches (they are known by many other switch-specific manufacturer names, such as LPDU, PD, PDF, PFD, GPDF, etc.), Battery Distribution Fuse Boards (BDFBs and BDCBBs), Area Bus Centers (ABC), and protective equipment.  The PBDs and secondary distribution equipment may be combined in smaller power plants.
	· This is from section 2.2:

· SECONDARY DISTRIBUTION EQUIPMENT — is fed from the PDBs.  Secondary distribution includes Power Distribution Fuse Boards (PDFBs) for switches (they are known by many other switch-specific manufacturer names, such as LPDU, PD, PDF, PFD, GPDF, etc.), Battery Distribution Fuse and Circuit Breaker Boards (BDFBs and BDCBBs), Area Bus Centers (ABC), and protective equipment.  The PBDs and secondary distribution equipment may be combined in smaller power plants.
	All agreed this is a Level 3. 

See verbiage highlighted in yellow in column 5 for the updated verbiage.
	3

	
	
	6th paragraph, 9th bullet

Qwest agreed to update the verbiage to clarify the bay information.  Added NNS


	· The maximum allowable loop Voltage drop from the BDFB/BDCBB to any facilities (non‑switch) equipment shall be 0.25 Volts (0.75 V for NNS), based on the List 2 drain of the equipment expected in the bay. 
	· The maximum allowable loop Voltage drop from the BDFB/BDCBB to any facilities (non‑switch) equipment shall be 0.25 Volts (0.75 V for NNS), based on the List 2 drain of the equipment that Qwest expects to place in that bay. 
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	6th paragraph, 9th bullet, 1st indented paragraph.  Qwest added breaker information


	· Follow the recommendations of the manufacturers of the equipment expected in a bay for the protector sizing for a bay receiving a miscellaneous fuse or breaker panel.  Lacking that information, add up the expected List 2 drains of the equipment expected to be fed from that panel.  Calculate the Voltage drop cable sizing for the miscellaneous fuse panel based on the given List 2 drain for the bay, or 80% (the inverse of the 125% protector sizing rule) of the feeder fuse or breaker size.
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	6th paragraph, 9th bullet, 3rd indented paragraph.  Qwest explained that this only impacts Qwest.
	· Feeds to miscellaneous fuse panels feeding only DSX bays are exempt from Voltage drop standards, and can be fed with wire meeting the minimum Ampacity of the feeding fuse.   These fuses feed only LEDs (non-service-affecting) and a single feed miscellaneous fuse panel feeding many bays is the general method of providing power.  Very few LEDs in the lineup will be fed at any one time.  In order to qualify for this exemption, the miscellaneous panel must be marked as “DSX Only”.
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	6th paragraph, 9th bullet, 4th indented paragraph.  Original verbiage updated because voltage drop info was in consistent with other documentation.  Added NNS.  Qwest agreed to reword the verbiage.  
	· Equipment fed directly from the power distribution board/bay (usually OSP equipment, CdO equipment, cabinetized high drain equipment, or equipment fed from a distributed power plant in a larger CO) should have the cable sized based on the List 2 equipment drain provided by the manufacturer, and with a loop Voltage drop of 1.25 V (1.75 V for NNS).
	· Equipment fed directly from the power distribution board/bay (e.g., OSP equipment, CdO equipment, cabinetized high drain equipment, or equipment fed from a distributed power plant in a larger CO) should have the cable sized based on the List 2 equipment drain provided by the manufacturer, and with a loop Voltage drop of 1.25 V (1.75 V for NNS).
	All agreed this is a Level 3.
Need more discussion with our Tech that needs clarification.  [7-7-09]
7-08-09 Qwest advised the prior language was inconsistent - all agreed to this is okay as a Level 3.
	3

	
	
	After the 7th paragraph, Figures 9-1, 9-2, 9-3 were updated to add NNS information.  Figure 9-4 was deleted and text was used to describe the situation
	Please refer to the TP for the graphs associated with the Figures that were updated/deleted.
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]
	3

	
	
	8th paragraph, Qwest added information about the chandelier and the word “Unfused” to battery cables.
	All new battery cables (both feed and return) from the battery bus bar to the main battery bus bar chandelier (where one exists) will be sized per figure 9-3.  If a battery disconnect is required, size the battery cables using Chapter 3.  Unfused battery cables must be sized as follows:
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3 [7-7-09]


	3

	6-17-09
7-08-09
	52. 9.3  Power Plant Distribution Characteristics s Pg 9-10
	2nd paragraph – Qwest advised that this paragraph only applies to Qwest and agreed to update the verbiage.
	Distribution fuses and circuit breakers shall not be multipled (e.g., daisy-chained) between loads or equipment bays.  This means that a single fuse or breaker can’t feed two or more separate busses (unless the busses are bonded together by bus work and labeled as a single bus).  Ringing distributing is exempted, as defined in Chapter 10.


	Distribution fuses and circuit breakers for Qwest equipment shall not be multipled (e.g., daisy-chained) between loads or equipment bays.  This means that a single fuse or breaker can’t feed two or more separate busses (unless the busses are bonded together by bus work and labeled as a single bus).  Ringing distribution is exempted, as defined in Chapter 10.  Feeds to DSX bays where the power feeds only LEDs are also exempted.
7-08-09: Distribution fuses and circuit breakers for Qwest equipment (not applicable to CLECs) shall not be multipled (e.g., daisy-chained) between loads or equipment bays.  This means that a single fuse or breaker can’t feed two or more separate busses (unless the busses are bonded together by bus work and labeled as a single bus).  Ringing distribution is exempted, as defined in Chapter 10.  Feeds to DSX bays where the power feeds only LEDs are also exempted.

	All agreed this is a Level 3.
PAETEC understood that this is exempt for CLECs.  PAETEC would propose that this be clarified with the additional language that is highlighted in green.   [7-7-09]
7-08-09 Qwest agreed to update the verbiage in this paragraph to indicate that it is not applicable to CLECs.  Please refer to the 7-08-09 entry in column 5 for the verbiage highlighted in yellow.

All agreed that this is a Level 3.
	3

	
	
	3rd paragraph - Qwest added explanatory information.
	Circuit breakers may be capable of being alarmed either in the tripped (known as mid-trip or electrical trip alarm), or both the tripped and off positions (the off position is referred to as alarm on mechanical trip, so a breaker capable of alarming in both conditions is sometimes referred to as mechanical and electrical trip, while a breaker that alarms only in the tripped position is sometimes referred to as electrical trip only).  Breakers 100 Amps and larger should generally be both electrical and mechanical trip, while smaller breakers may be mid-trip only.
	
	All agreed this is a Level 3.
PAETEC confirms this is Level 3  [7-7-09]


	3

	
	
	3rd paragraph – 4th bullet.  Qwest advised that this was changed back to the original language as noted on row 11 in the first part of this matrix.
	· Ultimate current drain required of plant (using a combination of existing peak drain of the plant over the last year, List 1 drains of Qwest equipment to be added, and ordered power from Collocators)
	· Ultimate current drain required of the plant (using average busy-hour current requirements)
	As of 6-03-09, this is still under PAETEC’s review

PAETEC confirms this language is to be left as original for the purpose of this Level 3 filing.  {PAETEC does not agree to the changes in light of the current disputes.   [7-7-09]
	4

	6-17-09
7-08-09
	53. 9.5  Power Protectors and Cable Sizings Pg 9-22
	1st paragraph - 1st part.  Qwest agreed to reword.  Qwest set upper and lower boundaries.  Upper set on Illinois ruling.
	Since smaller capacity protectors will operate more quickly in the case of resistive faults, they should be sized as close to 125% of the peak currents (List 2 drain) as practical (and generally should not be more than 200% of that List 2 drain unless there is no standard fuse size between 125 and 200%).  Protector selection also establishes the minimum allowable cable size.
	Since smaller capacity protectors will operate more quickly in the case of resistive faults, they should be sized as close to 125% of the peak currents (List 2 drain) as practical (and generally should not be more than 200% of the ultimate expected List 2 drain unless there is no standard fuse size between 125 and 200%).  Protector selection also establishes the minimum allowable cable size.
7-08-09: Since smaller capacity protectors will operate more quickly in the case of resistive faults, they should be sized as close to 125% of the ultimate expected peak currents (List 2 drain) as practical (and generally should not be more than 200% of the ultimate expected List 2 drain unless there is no standard fuse size between 125 and 200%).  
	Will keep this open for Tech review – see verbiage highlighted in yellow.

PAETEC has some questions and some discussion.   [7-7-09]

7-08-09 Qwest agreed to  update the verbiage.  PAETEC will refer to their legal department for approval.  Please refer to the 7-08-09 entry in column 5 for the verbiage highlighted in yellow.

This will remain open.
	?

	
	
	1st paragraph – Last sentence
	Cable sizes may be increased above the minimum to meet Voltage drop requirements (and usually are for 24 and 48 VDC systems).
	
	All agreed this is a Level 3.

PAETEC confirms this is Level 3  [7-7-09]
	3

	
	
	2nd  paragraph – Qwest will define Ampacity the 1st time it appears in the TP
	The discharge and distribution protectors must be engineered for each application and must have a current rating that will protect their cables.  For example, a standard 1/0 AWG cable, which can carry 150 Amperes, should always be protected by a fuse or a circuit breaker no larger than 150 Amps.
	
	All agreed this is a Level 3.

PAETEC confirms this is Level 3  [7-7-09]
The NEC references for ampacity were added tin section 2.4 just prior to that start of section 2.5.  See Note below highlighted in yellow

· For rectification bays/shelves, follow the manufacturer recommendation for the leads to the charge bus, ensuring that the ampacity of the cables used exceeds 120% of the rectifier shelf/bay capacity, and that the Voltage drop does not exceed two Volts for the loop.  Note that cable ampacity is determined from NEC Table 310.16 as modified by Articles 110.14C and 240.4D.  Derating of ampacity due to cable rack pileup in COs (which is ultimately related to temperature) below these values is not necessary due to maximum cable rack temperature limitations found in Technical Publication 77350, and due to the oversizing of most cable because of voltage drop calculations.
	3

	
	
	3rd paragraph – Qwest updated this paragraph for clarification purposes.
	The protector size should not be subsequently oversized if larger conductors are furnished to meet the Voltage drop requirements.  Protectors should not be so close in size to peak loads that nuisance protector operation or overheating of the protector occurs.
	
	All agreed this is a Level 3.

PAETEC confirms this is Level 3  [7-7-09]
	3

	
	
	4st paragraph - 1st part.  Leave open, pending Tech review
	
	
	Will keep this open for Tech review


	?

	
	
	4th paragraph – Last sentence was updated to for clarification purposes
	These protector sizing rules do not apply to fuses or breakers which feed BDFBs from the primary PBDs (main Power Board).  For rules on sizing of fuses and breakers that feed BDFBs, see Section 9.2.
	
	All agreed this is a Level 3.

PAETEC confirms this is Level 3  [7-7-09]
	3

	
	
	5th paragraph – Last sentence was updated to for clarification purposes for the modern plants.
	Cable sizing for the battery charge cables (from battery bus bars to main chandelier or directly to the plant busses) should be based on the ampacity of the batteries at the four or eight hour rate to 1.86 Volts per lead-acid cell (unless a higher rate battery is used for DSL backup; in which case that higher rate shall be used) or equivalent for other battery types.  If the battery stand is a two string stand using only one battery string, it is recommended that cabling be sized as if there are two strings on the battery stand.
	
	All agreed this is a Level 3.

PAETEC confirms this is Level 3  [7-7-09]
	3

	
	
	6th paragraph – Qwest added explanatory information
	It is also recommended that the feeder cable(s) from the PBD to the BDFB be sized to the full ampacity of the largest possible feeder fuse or breaker for that BDFB, (e.g. 600 Amperes) regardless of the present size of the breaker or fuse protecting the circuit.
	
	All agreed this is a Level 3.

PAETEC confirms this is Level 3  [7-7-09]
	3

	
	
	7th paragraph
	Cables are sized in the following way.  First, determine the appropriate cable path for power cables through the office following existing or new cable rack routes to determine the cable length.  This length is determined by TOP TO TOP measurement.  Top to Top is from the top of the power bay to the top of the use equipment bay.  Then, cable sizes should be selected to meet the requirements discussed herein.  To do this, size each cable for the ultimate simultaneous average busy season busy hour drains (List 2) it will carry.  If the drains are variable, a peaking factor of 1/3 must be added.  Fuses should be selected for the application used, and not the maximum drains the cable can carry.  Care should be taken with feeds and protection to devices that have A & B inputs and are switching capable, as in the case of certain fuse distribution panels (FDPs).  In these cases, both A & B feeds need to be sized to handle both loads on either feed.
	Cables are sized in the following way.  First, determine the appropriate cable path for power cables through the office following existing or new cable rack routes to determine the cable length.  This length is determined by TOP TO TOP measurement.  Top to Top is from the top of the power bay to the top of the use equipment bay.  Then, cable sizes should be selected to meet the requirements discussed herein.  To do this, size each cable for the ultimate List 2 drain it will carry.  Care should be taken with feeds and protection to devices that have A & B inputs and are switching capable, as in the case of certain fuse distribution panels (FDPs).  In these cases, both A & B feeds need to be sized to handle both loads on either feed.
7-08-09: Cables are sized in the following way.  First, determine the appropriate cable path for power cables through the office following existing or new cable rack routes to determine the cable length.  This length is determined by TOP TO TOP measurement.  Top to Top is from the top of the power bay to the top of the use equipment bay.  Then, cable sizes should be selected to meet the requirements discussed herein, including applicable voltage drops and cable ampacity.  
	Will keep this open for Tech review.  Se text highlighted in yellow in column 5.

PAETEC confirms this is Level 3 change if Qwest accepts our proposed clarification that is highlighted in green.   [7-7-09]
7-08-09 Qwest will add clarification to this verbiage.  Please refer to the 7-08-09 entry in column 5 for the verbiage highlighted in yellow.


	3

	7-08-09
	54. 9.5  Power Protectors and Cable Sizings Pg 9-24
	9th paragraph
	All protection devices (fuses and circuit breakers) must be AC rated for AC circuits and DC rated for DC circuits (some are rated for both, and that is acceptable as long as the Voltage to which they are exposed does not exceed their rating for that particular type of electricity).  The fuses must be color coded to prevent mixing.  AC rated fuses include but are not limited to FRN-R and NON types.  DC rated fuses include but are not limited to TPA, TPN, TPL, TPJ, TPS, GMT, and 70 types.  GMT and 70-Type fuses are not only commonly used in DC circuits, but may also be used for ringing (since they are rated for both the AC and DC Voltages in ringing circuits).  TPN type fuses (or another equivalent DC-rated and Listed fuse from another manufacturers that fits the fuse holder) must be used on a going forward basis (new fuses) in existing DC applications that formerly used the FRN and NON (RK1 & RK5 rated) types (although those types have DC ratings, they were not truly designed for DC).
	
	7-08-09 Qwest provided explanations of the updates.  All agreed this is a Level 3.
	3

	7-08-09
	55. 9.5  Power Protectors and Cable Sizings Pg 9-26
	11, 13 & 14th  paragraphs
	(11)  When a DC fuse requires an accompanying alarm/indicating/pilot fuse, the pilot fuse used should be of the size and type required by the fuse block manufacturer to avoid nuisance blowing of the fuse on under sizing and overheating of the bypass resistor on over sizing.
(13) Circuit breakers shall be of the thermal-magnetic or magnetic type and shall be Listed.  They shall be trip-free types.  Contacts shall not be able to be held closed during an overcurrent condition, by holding the lever in the closed position.

(14) Circuit breakers must be DC rated for DC circuits and AC rated for AC circuits.  They cannot be intermixed and must be clearly marked as either an AC or DC breaker (they may be marked as both, and that is acceptable as long as the Voltage to which they are exposed does not exceed their rating for that particular type of electricity).
	
	7-08-09 Qwest provided explanations of the updates.  All agreed these paragraphs are all Level 3s.
	3

	7-08-09
	56. 17. References Page 17.2
	7-08-09: Changed the Name of the chapter from References to Bibliography.

Updated the verbiage in the 1st paragraph.
	All reference documents are latest available issues.


	7-08-09: The following references are bibliographical for referential purposes only, and not binding.  All binding requirements are specifically contained in this document.  All referenced documents are the latest available issue.

	7-08-09: PAETEC was concerned that this list of references would be controlling.  Qwest advised that many of the references that were added were included to substantiate documentation in the current Tech Pub.

	2
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