Consideration of Comments on 1st draft of PRC-002-2 — Project 2007-11

12. Do you agree with the other Dynamic Disturbance Recorder requirements in R7 through R11 of this proposed standard?  If no, provide specific suggestions that would make the requirements acceptable to you. 

Summary Consideration:  
	Organization
	Yes or No
	Question 12 Comment

	Northeast Power Coordinating Council
	No
	a) Referring to Requirement R7, because of the limitations of legacy equipment, this requirement will not be met.  
b) Referring to Requirement R8, as noted in the response to Question 5 and elsewhere, we do not feel that the 200kV threshold is an appropriate criteria for assessing criticality, nor the single or generating plant capacity specifications. 
c) Referring to Requirement R8.4, the statement in parenthesis "(per each monitored element)" is redundant.
We have no comment to Requirement R9. 
d) Our response to Question 2 deals with Requirement R10.
e) Requirement R11 should be reworded to: that does not have continuous recording capability shall set its device to trigger and record according to the following where available: Requirement R11.1 should be worded to: R11.1  For rate-of-change of frequency, or delta frequency. Legacy equipment might not be able to satisfy Requirement R11.3. 

	Response: 
Based on industry comments the SDT revised the DDR requirement (Requirement R7) to reflect current practice for determining DDR location requirements by assigning responsibility to the Planning Coordinators. Planning Coordinators are required(new Requirement R9) to develop, document and apply DDR installation criteria for its Planning Coordinator footprint at least every five years, or within two calendar years of a NERC Events Analysis Category 4 event, based on system studies and historical events to record Dynamic Disturbance data. Requirement R15 requires that the Transmission Owners and Generator Owners install DDRs at the locations specified by the Planning Coordinators 
a) Requirement R12 part 12.1 specifies that at least one phase-to-neutral electrical quantity must be recorded at each location but it no longer specifies a voltage class. 
b) see above response
c) The SDT revised the requirement and no longer refers to “per each monitored element”. 
d) please see our response to Question 2 
e) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.

	IRC Standards Review Committee
	No
	a) The SRC agrees with the other DDR requirements in R7 through R10, but do not agree with and specifically have a question on R11.1. R11 requires TO and GO to set their DDRs (that do not have continuous recording capability) to trigger under specific conditions. R11.1 simply states for rate-of-change of frequency only, but does not specify what rate is it that the DDR should be triggered to start recording. Do we need a default frequency rate-of-change to be specified in R11.1?No, the identified items need not be assigned as independent subrequirements.
b) For R10, the implementation caveat should not be part of the requirement. Rather it should be included as part of the Implementation Plan. 
c) The SRC would also suggest that Requirement 9 be separated into two independent requirements - one for TOs and one for GOs. Although the intent to combine the two parallel requirements, it is possible for a compliance person to interpret the "AND" as an "inclusive AND" and require the TO (or GO) to have data for both R7 and R8 criteria.

	Response:  
a) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.
b) The SDT agrees with the recommendation and pulled the date from the requirement and placed it in the implementation schedule. 
c) The revised requirements have the Planning Coordinators select the DDR locations (Requirement R9). The Transmission Owners and Generator Owners are required, in Requirement R15, to provide DDR functionality at the locations specified by the Planning Coordinators and record data on the specified elements.

	SPP System Protection and Control Working Group
	No
	a) 1) Please clarify R 10 and R 11 with respect to date (January 1, 2011). One suggestion is to have R11 listed before R10.2) 
b) Specify the actual trigger value in R 11.1

	Response:  
a) The SDT pulled the date from the Requirement R10 (now Requirement R16) and placed it in the implementation schedule. Requirement R11 (now Requirement R17) applies to legacy equipment until R16 becomes effective. 
b) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.

	Members of the WECC Disturbance Monitoring Work Group
	No
	a) The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirement eliminates the use of this adequate equipment. 

	Response:   
a) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	Southern Company - Transmission
	Yes
	Southern Company supports the comments submitted by the SERC PCS for this question.

	Response:  See reply to the SERC PCS.

	SERC Engineering Committee Planning Standards Subcommittee
	
	

	SERC Protection and Controls Sub-committee 
	Yes
	a) To make this clearer, reword R.7 to start with location requirements rather than exceptions.
b) Also, under R11.3, the pre-trigger record length and post-trigger record length should be specified (what part of the 3 minutes should be pre and post trigger?).

	Response:  
a) Based on industry comments the SDT revised the DDR requirement (Requirement R7) to reflect current practice for determining DDR location requirements by assigning responsibility to the Planning Coordinators. Planning Coordinators are required (new Requirement R9) to develop, document and apply DDR installation criteria for its Planning Coordinator footprint at least every five years, or within two calendar years of a NERC Events Analysis Category 4 event, based on system studies and historical events to record Dynamic Disturbance data. Requirement R15 requires that the Transmission Owners and Generator Owners install DDRs at the locations specified by the Planning Coordinators 
b) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. The Requirement R17 does not specify pre-trigger or post-trigger lengths; however, the Planning Coordinators define the pre/post trigger lengths..   

	PacifiCorp
	No
	a) The installed equipment of the neighboring (interconnected) entity should be included in the parameters of   R7 ".no further than two substations away..". to provide an overlay between Transmission owners.  
b) Similar to comment 11. above.   We also support WECC's comments responsive to this question. 

	Response:  
a) a) Based on industry comments the SDT revised the DDR requirement (Requirement R7) to reflect current practice for determining DDR location requirements by assigning responsibility to the Planning Coordinators. Planning Coordinators are required (new Requirement R9) to develop, document and apply DDR installation criteria for its Planning Coordinator footprint at least every five years, or within two calendar years of a NERC Events Analysis Category 4 event, based on system studies and historical events to record Dynamic Disturbance data. Requirement R15 requires that the Transmission Owners and Generator Owners install DDRs at the locations specified by the Planning Coordinators 
b) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	Dominion
	Yes
	a) To make this clearer, reword R.7 to start with location requirements rather than exceptions.  If we use a table under R1 and R4 then use a similar table under R7. 
b) Also, under R11.3, the pre-trigger record length and post-trigger record length should be specified (what part of the 3 minutes should be pre and post trigger).We suggest that the pre-trigger and post-trigger be a minimum of 1 minute each with total record at least 3 minutes

	Response:  
a) Based on industry comments the SDT revised the DDR requirement (Requirement R7) to reflect current practice for determining DDR location requirements by assigning responsibility to the Planning Coordinators. Planning Coordinators are required (new Requirement R9) to develop, document and apply DDR installation criteria for its Planning Coordinator footprint at least every five years, or within two calendar years of a NERC Events Analysis Category 4 event, based on system studies and historical events to record Dynamic Disturbance data. Requirement R15 requires that the Transmission Owners and Generator Owners install DDRs at the locations specified by the Planning Coordinators
b) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. Requirement R17 does not specify pre-trigger or post-trigger lengths; however, the Planning Coordinators define the pre/post trigger lengths.

	Bonneville Power Administration
	No
	a) R9.2 Change to clarify "Sampling" (vs. "collecting") at 960 samples/second, in the slide presentation.R11.2  
b) BPA does not think the oscillation trigger is viable - remove this requirement, or indicate better that if an optional oscillation detector is installed then set it per R11.2 requirements.  
c) Change R12 to say "shall time synchronize all of its Allow for additional/future triggers, frequency set point level vs. rate of change. 
d) Change R11.3 to have record length include pre-trigger event of 30 seconds to 1 minute.

	Response:  
a) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.


b/d) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. 
c) The SDT added the word “time” synchronize to old Requirement R12 now Requirement R1. 


	FirstEnergy
	Yes
	

	Florida Power & Light
	Yes
	a) The term continuous recording should be technically defined.  Obviously a true continuous record can not be retrieved or stored locally for long periods.  Continuous records must be retrievable in sections.  The expectations of continuous recording need to be well defined to determine compliance if for no other reason to provide audit ability. 

	Response:  
a) The SDT clarified that continuous recording is assigned to DDR functionality only and the DDR sampling and storage rate apply (Requirement R14). 

	Los Angeles Department of Water & Power
	
	

	MRO NERC Standards Review Subcommittee
	Yes
	

	PG&E System Protection 
	No
	The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirement eliminates the use of this adequate equipment. 

	Response:  
a) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	US Bureau of Reclamation
	Yes
	

	NERC
	No
	a) R7 For consistency in description, the DDR requirement in R7 should mirror the station description in R1.1: then for each Substation having any combination of seven or more transmission elements consisting of transmission lines operated at 200 kV or above or transformers having primary and secondary voltage ratings of 200 kV or above, the Transmission Owner shall record..."The parenthetical qualifiers in both R7.3 and R7.3 should read: (for each transmission element operated at 200 kV and above) 
b) R9.2 The term collect in the sample rate requirement of R9.2 can be confused with what is required for values required to be stored.  R 9.3 speaks to storage reuquirements.  For clarity, R9.2 should read: Sample at least 960 times per second to calculate RMS electrical quantities.

	Response:  
a) Based on industry comments the SDT revised the DDR requirement (Requirement R7) to reflect current practice for determining DDR location requirements by assigning responsibility to the Planning Coordinators. Planning Coordinators are required (new Requirement R9) to develop, document and apply DDR installation criteria for its Planning Coordinator footprint at least every five years, or within two calendar years of a NERC Events Analysis Category 4 event, based on system studies and historical events to record Dynamic Disturbance data. Requirement R15 requires that the Transmission Owners and Generator Owners install DDRs at the locations specified by the Planning Coordinators 
b) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.




	TransAlta
	
	

	Grant County PUD
	Yes
	

	NYISO
	No
	We agree with the minimum requirements set in R9 for all DDRs.
a) R11.1  What is supposed to be captured with this trigger?  A ROC trigger won't consistantly capture the events causing step changes in frequency.  A delta frequency trigger is more effective for capturing drops/rises in frequency.  We propose requiring a trigger for delta frequency/step change in frequency for all new equipment, and for existing equipment that meets R9 and has the capability.
b) R11.2  Not all existing recorders have this capability.  Require this trigger for existing recorders that meets R9 and has the cabability. R11.3  Not all existing recorders have this capability.  
c) Require 3 minute recordings for existing equipment with this capability, and 60 second post trigger recordings for existing recorders that meet R9, but cannot store 3 minute records.

	Response:  
a/b/c) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. Requirement R17 does not specify pre-trigger or post-trigger lengths; however, the Planning Coordinators define the pre/post trigger lengths The SDT thinks that a 60 second record does not provide sufficient data. 



	Tri-State Generation and Transmission Association
	Yes
	

	Cowlitz County PUD
	Yes
	

	Portland General Electric
	No
	a) The following comments are those filed by the DMWG which we are filing in support: The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirement eliminates the use of this adequate equipment. 

	Response:  
a) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	Progress Energy Florida
	Yes
	

	Puget Sound Energy
	No
	a) The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirment eliminates the use of this adequate equipment. 

	Response: 
 a) The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	Schneider Electric
	No
	a) The need to record and store continuously captured waveforms seems to be in excess.  Triggered waveforms would suffice.  Why the need to continuously record?

	Response:  
a) Captured waveforms are not required or specified for DDR.  Sampled input waveforms for DDR are not required to be stored continuously but rather the standard does require the continuous recording of the output according to the date in the implementation schedule. Continuous recording capability is not requirement for FR functionality. 

	Independent Electricity System Operator
	No
	a) We agree with the other DDR requirements in R7 through R10, but do not agree with/have a question on R11.1. R11 requires TO and GO to set their DDRs (that do not have continuous recording capability) to trigger under specific conditions. 
b) R11.1 simple states for rate-of-change of frequency only, but does not specify what rate is it that the DDR should be triggered to start recording.

	Response:  
a/b) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. 


	American Electric Power
	Yes
	

	NextEra Energy Resources (formerly FPL Energy)
	Yes
	

	National Grid
	
	

	Manitoba Hydro
	Yes
	

	Exelon Generation LLC
	Yes
	

	NV Energy
	No
	a) I agree with the terms.  However, nothing is mentioned in the standard about the acceptable format that the DDR continuous data must be.  The WECC uses the BPA stream reader format, while others use the IEEE C37.118-2006 format.  I think this is the place to state and consolidate formats, similar to the COMTRADE requirement for the fault recorder data.

	Response:  
a) Yes, the format of the submitted data is important.  This information is listed in Section D, 1.5.1 of the draft standard. The team agreed that an entity may use PMUs as DME if it meets the DDR requirements. The team will not address or establish PMU requirements in the standard because the standard is function specific instead of equipment specific. In addition, PMUs are excluded in the approved SAR.

	DTE Energy/Detroit Edison
	No
	Please see comments for 9.

	Response:  

Please see our response to your comment to Question 9. 

	Wisconsin Electric
	
	

	ITC Transmission, METC
	No
	R9.1 is redundant to R7.3, R8.3 which indicate that the current monitored is required to be from the same phase as the voltage monitored.  This redundant requirement may lead to double jeopardy.

	Response:  The SDT agrees that the requirement is redundant and deleted old Requirement R9 part 9.1 (now Requirement R14).

	City of Tallahassee (TAL)
	
	No expertise to provide input.

	Response:  Thank you.

	PHI (PEPCO Holdings Inc.)
	Yes
	It should be clarified that if all 3 phase bus voltages are monitored, the monitored phase current for each of the lines do not all have to be on the same phase.  

	Response:  The SDT does not believe there is an implied requirement for DDR applications that the monitored phase current for each of the lines must be on the same phase.

	NV Energy (fka Sierra Pacific Resources)
	No
	Sample rate of 960 samples per second in R9.2 is higher than is needed for reliability and would antiquate the investment already made at numerous substations.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range.  PMU equipment is adequate to meet the DDR definition in the Glossary and the 960 samples per second requirement precludes the use of this existing equipment.

	Response: 
 The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.
The team agreed that an entity may use PMUs as DME if it meets the DDR requirements. The team will not address or establish PMU requirements in the standard because the standard is function specific instead of equipment specific. In addition, PMUs are excluded in the approved SAR.
The SDT decided that they will retire the existing Glossary definition for DME and replace it with the proposed definition that is not equipment specific. The revised definition reads:  “Disturbance Monitoring Equipment is defined as devices capable of monitoring and recording system data pertaining to a Disturbance. Such data includes Sequence of Events Records, Fault Records, and Dynamic Disturbance Records.”

	Salt River Project
	No
	The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirement eliminates the use of this adequate equipment. 

	Response: 
 The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.
The team agreed that an entity may use PMUs as DME if it meets the DDR requirements. The team will not address or establish PMU requirements in the standard because the standard is function specific instead of equipment specific. In addition, PMUs are excluded in the approved SAR.
The SDT decided that they will retire the existing Glossary definition for DME and replace it with the proposed definition that is not equipment specific. The revised definition reads:  “Disturbance Monitoring Equipment is defined as devices capable of monitoring and recording system data pertaining to a Disturbance. Such data includes Sequence of Events Records, Fault Records, and Dynamic Disturbance Records.”

	Pacific Northwest National Laboratory
	No
	a) 12A. The term "collect" in R9.2 seems unclear--does it mean "measure and store (for subsequent off-line analysis)," or does it mean "measure as an input for on-line RMS calculations"  12B. For either interpretation of R9.2, the 960 sps requirement is an arbitrary value that seems unnecessarily high.  The WECC WAMS contains DDR units that usually record point-on-wave and controller data at 960 sps, but these units also produce quite usable records when operated at 240 sps--what are the information targets, and what are the cost constraints?  Phasor measurement units and other digital transducers can produce quite acceptable data with input rates below 960 sps, ESPECIALLY if their output rate is a mere (and unacceptably low) 6 sps.12C. In R9.3, 6 sps recording is almost too slow to be useful in a DDR.  R6.2 requires at least 16 samples per 60 Hz cycle in fault recording--it is not unreasonable to seek a similar number of samples for each cycle of the highest swing frequency that a DDR should record.  This rounds off nicely at 30 sps.12D. Extend R10 to read ". . . continuous recording at 30 sps.  Future versions of this Standard may require 60 sps at some locations."12E. 
b) Consider specifying additional triggers in R11.1 (continued frequency offsets, steps in voltage or line flow, manual triggers, . . . )12F. 
c) Change R11.3 to read "Set data record lengths at a minimum of three minutes, plus at least one minute of pre-trigger data."  A further requirement for trigger continuation should be considered for persistent oscillations or continued frequency offsets.

	Response:  
a) 


The draft standard was modified to clarify that it is the storage of 6 samples per second of the specified quantities (Requirement R14 part 14.3).   The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.
The SDT thinks that 6 samples per second is adequate to capture system dynamic phenomena – Navin to work on a proposal for DDR cal and storage rate.  
b) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.
c) Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. Requirement R17 does not specify pre-trigger or post-trigger lengths; however, the Planning Coordinators define the pre/post trigger lengths

	Progress Energy Carolina, Inc.
	Yes
	

	Hydro-Québec TransEnergie (HQT)
	No
	a) Referring to Requirement R7, because of the limitations of legacy equipment, this requirement will not be met.  
b) Referring to Requirement R8, as noted in the response to Question 5 and elsewhere, we do not feel that the 200kV threshold is an appropriate criteria for assessing criticality, nor the single or generating plant capacity specifications. 
c) Referring to Requirement R8.4, the statement in parenthesis "(per each monitored element)" is redundant. 
We have no comment to Requirement R9. 
d) Our response to Question 2 deals with Requirement R10.
e) Requirement R11 should be reworded to: that does not have continuous recording capability shall set its device to trigger and record according to the following where available: Requirement R11.1 should be worded to:R11.1  For rate-of-change of frequency, or delta frequency. Legacy equipment might not be able to satisfy Requirement R11.3.

	Response:  
a) The limitations of legacy equipment are not specifically delineated in this comment, but specific R7 requirements for data are considered basic for DDR analysis.
b) (Wait on the outcome of Monitoring Value Analysis (MVA) Task Team).
c) The SDT removed the parenthetical statement in old Requirement R8 part 8.4 now Requirement R13 part 13.3. 
d)See our response to your comment in Question 2. 
e) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.

	Brazos Electric Power Cooperative, Inc.
	
	

	WECC
	
	

	Entergy Services, Inc
	No
	R10 states DDR devices installed after 1-1-11 shall be capable of continuous recording. It is not clear when continuous recording would be required to begin.

	Response:  The SDT clarified Requirement R10 now Requirement R16 to state that “Each Transmission Owner and Generator Owner that implements DDR device functionality shall install a device that provides continuous recording and storage of DDR data”. This requirement will have its own future effective date triggered by Regulatory approval. 

	Northeast Utilities
	No
	a) Referring to Requirement R7, because of the limitations of legacy equipment, this requirement will not be met. 
b) Referring to Requirement R8, it's possible for remote locations in a system to have a high concentration of generation spread across several busses. It would seem appropriate to require recorders in such areas.
c) Referring to Requirement R8.4, the statement in parenthesis "(per each monitored element)" is redundant. 
d) Referring to Requirement R9.3, does this need to be stored if the values can be derived from the record 
e) Response to Question 2 deals with Requirement R10.
f) Requirement R11 should be reworded to: that "does" not have continuous recording capability shall set its device to trigger and record according to the following "where available": 
g) Requirement R11.1 should be worded to: R11.1  For rate-of-change of frequency, or delta frequency. Legacy equipment might not be able to satisfy Requirement R11.3. 

	Response:  
a) The limitations of legacy equipment are not specifically delineated in this comment, but specific R7 requirements for data are considered basic for DDR analysis. 
b)  Based on industry comments the SDT revised the DDR requirement (Requirement R7) to reflect current practice for determining DDR location requirements by assigning responsibility to the Planning Coordinators. Planning Coordinators are required (new Requirement R9) to develop, document and apply DDR installation criteria for its Planning Coordinator footprint at least every five years, or within two calendar years of a NERC Events Analysis Category 4 event, based on system studies and historical events to record Dynamic Disturbance data. Requirement R15 requires that the Transmission Owners and Generator Owners install DDRs at the locations specified by the Planning Coordinators
c) The SDT agrees with this comment and deleted the statement in the parenthesis (now Requirement R13 part 13.3). 
d) The SDT agrees with the comment and made conforming changes to the standard by revising the requirement to read: “Store calculated electrical quantities at a rate of at least 6 times per second or store sampled input quantities” now Requirement R14 part 14.3.
e) R10 date is delayed to a future date when the standard becomes mandatory and enforceable. (SMonzon – not sure what the comment means..)
f) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.
g)  The SDT eliminated this requirement in the standard. The Requirement (now Requirement R17) reads: “Each Transmission Owner and Generator Owner that has a DDR functionality (to meet Requirements R7, R8 and R9) that that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes. “  Three minutes has been determined as the minimum recording time for event capture.

	San Diego Gas and Electric Co.
	No
	The requirement in R9.2 to collect 960 samples per second seems high for the purpose of reliability.  

	Response: 
The SDT believes that the rate of 960 samples per second is the optimum rate to achieve the desired metering accuracy to capture frequency and RMS data of voltage, current, and power flow for a disturbance at the defined range of oscillations.  

	New York Independent System Operator
	No
	a) (R9) We request that the team add a new provision stating that all required DDR channels at a location should be recorded whenever a trigger asserts on any one of them, even where the channels are distributed across multiple DDR units.(R10)  what exactly do the words "to meet requirements R7, R8, and R9" have to do with all this?  
b) We propose removing the reference to R7, R8, R9 and simply require continuous recording ability for newly installed DDRs The requirement of recorders installed after Jan 1, 2011 being able to continuously record would be redundant for the NPCC which requires recorders installed after Jan 1, 2009 to be continuous recorders.  This will lead to confusion for some people and we propose adding some words describing such a situation and clarifying the requirements in such a case.(R11.1)  
c) It is our experience that rate-of-change in frequency is actually not a good DDR trigger.  It produces many records for highly local events and may not catch significant disturbances.  Delta Frequency is a proven DDR trigger, and performed admirably during the 2003 blackout.  A good guideline for a delta frequency trigger would be to set to detect a sudden frequency change of 20 mHz.  We suggest R11.1. should be written for delta frequency triggering with the aforementioned guideline for setting.  Rate-of-change in frequency should not be mentioned in this standard.  Rate-of-change in frequency is not a general name which includes delta frequency.  (Refer to FDAC www.truc.org 2006 Conference paper:  Frequency Triggers.)
d) (R11.2) Not all existing recorders have this capability.  Require this for existing recorders that have the capability and future installations.(R11.3)  Not all existing recorders have this capability.  
e) Require minimum of 3 minutes for recorders with the capability, and 60 seconds for the minimum post trigger record length for all others.

	Response:  
a) Cross Triggering of multiple devices will not be included as a requirement.  The future implementation of continuous recording capabilities required in Requirement R16 (old Requirement  R10) will eliminate the need for it. 
b) PRC-002-1 requirements are not mandatory and enforceable.  The SDT does not expect that the use of a different date in this proposed standard ,PRC-002-2, willdeter the present installation of continuous recording equipment for new or retrofit installations as may be required by regional criteria or regional standards.
c) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.
d) The draft standard Requirement R14 part 14.3 has been revised to state: “Store calculated electrical quantities at a rate of at least 6 times per second or store sampled input quantities”. Requirement R14 part 14.2 has been clarified to state that: “Input sampling rate of at least 960 samples per second” is required. The 960 samples per second requirement presently exists in PRC-002-1.  
e) Requirement  R11.3 (now Requirement R17) does not require a pre-trigger or post-trigger lengths; this is left to the appropriate discretion of the owner. 

	E.ON U.S.
	No
	a) The GO should be required to collect current and voltage data relative to the triggering event (i.e. change of breaker position).  
b) The format should be given in either CSV or plain text, which can be analyzed by any system.  Rather than having  all time-stamped current and voltage data recording equipment accommodate a certain IEEE format, the available data could be submitted in CSV/plain text and later analyzed in the IEEE format. 
c) Also, in Section A part 5 of the standard, the effective date for both 50% and 100% compliance is stated as [t]he first day of the first calendar quarter four years after applicable Regulatory Approval  It would be more reasonable to require 100% compliance in, for example, 8 years and lrequire 50% compliance in 4 years.  This would allow sufficient time to do the necessary engineering, acquiring of equipment, etc. to meet the requirements of this standard.

	Response:  
a) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.
b) The requirement for the submittal data in a COMTRADE format provides consistency to facilitate the analysis of system disturbances.  Conversion of CSV or plain test to a COMTRADE format should not be an obstacle to data transfer.
c) THE SDT WILL NEED TO REVISE THE IMPLMENTATION PLAN AND REVISE RESPONSE WITH RESOLUTION. 

	Arizona Public Service Co.
	No
	R9.2 requires sampling at 960 samples per second. There are many DDR devices in service presently that have lower sample rates that provide perfectly adequate data.  For example, there are many Macrodyne PMUs in service that have a 720 Hz sample rate and a data storage rate of 30 Hz.  These PMUs should either be grandfathered or requirement should be reduced to allow them to meet the criteria.  Don't require people to replace adequate equipment that gives acceptable results.

	Response:  
The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	JEA
	Yes
	

	Tucson Electric Power
	No
	The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirement eliminates the use of this adequate equipment. 

	Response:
a) The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	Alberta Electric System Operator
	No
	The AESO supports the IRC SRC comments.

	Response:  See response to the IRC SRC comments.

	Beckwith Electric Co
	Yes
	

	Duke Energy
	Yes
	

	CenterPoint Energy
	
	

	Xcel Energy
	Yes
	

	Utility System Efficiencies, Inc.
	No
	a) The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes a DDR frequency response of 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second (point on wave) provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and this change to require 960 samples per second eliminates the use of this adequate equipment.12A. The term "collect" in R9.2 seems unclear--does it mean "measure and store (for subsequent off-line analysis)," or does it mean "measure as an input for on-line RMS calculations?"  12C. In R9.3, 6 sps recording is almost too slow to be useful in a DDR.  R6.2 requires at least 16 samples per 60 Hz cycle in fault recording--it is not unreasonable to seek a similar number of samples for each cycle of the highest swing frequency that a DDR should record.  This rounds off nicely at 30 sps.12D. Extend R10 to read ". . . continuous recording at 30 sps.  Future versions of this Standard may require 60 sps at some locations."12E. 
b) Consider specifying additional triggers in R11.1 (continued frequency offsets, steps in voltage or line flow, manual triggers, . . . )12F. 
Change R11.3 to read "Set data record lengths at a minimum of three minutes, plus at least one minute of pre-trigger data."  A further requirement for trigger continuation should be considered for persistent oscillations or continued frequency offsets.

	Response:
a) The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.
b) The SDT revised the triggering requirements. Requirement R7 requires that the Generator Owners and the Transmission Owners document and apply a triggering methodology. The SDT revised the continuous recording related requirement (old Requirement R11 now Requirement R17) by eliminating the need to trigger for rate-of-change of frequency (old R11 part 11.1) and (old R11 part 11.2) for oscillation triggers, set to trigger for low frequency oscillations in 0.1 to 4 Hz range. Requirement R17 states that each Transmission Owner and Generator Owner that has a DDR device functionality (to meet Requirements R7, R8 and R9) that meets the Planning Coordinator DDR monitoring requirements and does not have continuous recording capability shall set data record lengths at a minimum of three minutes.

	British Columbia Transmission Corporation
	No
	The 960 samples per second (R9.2) is higher than is needed for reliability. Typical DDR equipment collects 30 samples per second.  For reliability purposes 0.1 to 3 Hz is sufficient (see NERC Glossary definition for Disturbance Monitoring Equipment) and 30 samples per second provides the required resolution for this frequency range. PMU equipment is adequate to meet the DDR definition in the NERC Glossary and the 960 samples per second requirement eliminates the use of this adequate equipment. 

	Response:
a) The specified rate of 960 samples per second is the internal sampling rate of the electrical signal used to achieve the desired metering accuracy for the derived RMS values of voltage, current, and power flow.  The SDT clarified the requirement in the standard by adding the words: “Input sampling rate of at least 960 samples per second” (Requirement R14 part 14.2).  The 960 samples per second requirement presently exists in PRC-002-1.

	Kansas City Power & Light
	No
	R10 is part implentation plan or effective date and part requirement.  The requirement is a DDR device capable of continuous recording to meet requirements R7 through R9.  The effective date is January 1, 2011.  Request the SDT remove the effective date part from R10 and put that in section A.  In addition, the Effective Date part of Section A is either incorrect or may be conflicting with the January 1, 2011 expectation by including R11 with a 50% compliance in two years and 100% compliant in four years after regulatory approval.  Please consider the intentions and revise the Effective Date part of Section A to accurately reflect the SDT intentions regarding implementation of the requirement part of R10.

	Response:  THE SDT WILL NEED TO REVISE THE IMPLMENTATION PLAN AND REVISE RESPONSE WITH RESOLUTION. R10 (now Requirement R16) applies a technical requirement applicable to DDR after an effective date .

	PNM
	No
	


	Response:

	Xcel Energy
	Yes
	

	Utility System Efficiencies, Inc.
	Yes
	The +/- 2 milliseconds requirement is not consistent with the 4 millisecond requirement in R3.Also, in R12, bear in mind that DDR units which are closely synchronized at their INPUTS are not necessarily synchronized at their OUTPUTS.  E.g., the processing lag through a PMU can vary by 30 msec or more between different PMU types even when they are all operating at 30 sps.  If properly filtered, the relative processing delay for 6 sps data would probably be something like 50 msec.  These timing inconsistencies can be very important when developing an integrated profile of system dynamic behavior and should be addressed by this Standard.

	Response: The 4 millisecond requirement in Requirement R3 was eliminated from the standard since this standard is silent on equipment. The  +/- 2 millisecond requirement is still in the draft standard (now Requirement R1). 
The SDT thinks that the commenter’s processing lag concern is related to equipment configuration and since the standard does not address specific equipment it falls outside the scope of the SDT. In addition, PMU application is excluded in the SAR.


	British Columbia Transmission Corporation
	Yes
	

	Kansas City Power & Light
	No
	It is not possible to guarantee DME data will be available 10 calendar days after an event in R13.  Considering the number of triggers involved setting off the collection of relevant date and the collection of relevant data and the limits of the storage of DME equipment, it is possible in storm situations where there can be so many triggered instances, the data for an event of interest may not be present.  Request the SDT consider revising this requirement to require entities to retreive the DME data that is stored (either remotely or locally) within 10 calendar days of an event.  What this does is remove the requirement to ensure the data of interest is there and emphasizes the need to retrieve data before it is lost.

In addition, please clarify the definition of a "Disturbance" referred to in R13.  Is it according to Table 1 in EOP-004-1?

	Response: Disturbance data shall be stored for a minimum of 10 calendar days, following a Disturbance.  This storage can be either locally (in the recording device) or remotely (in a substation data collection device, company network, or other storage device).
The SDT is using the definition of Disturbance found in the NERC Glossary of terms. 

	PNM
	Yes
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