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	Comments


At the June 24th meeting of the PDCWG, the PDCWG reviewed the comments to NPRR 524 filed by TIEC.  After a discussion and analysis of the impacts of the changes proposed, the PDCWG identified a reliability impact that was not previously considered.
Since the PDCWG meetings are closed, the analysis conducted is reported below for transparency.  The analysis evaluates three distinct phases of the RRS characteristics defined by ERCOT Protocols and Operating Guides.  Calculations of system frequency response for each of the three phases are performed accordingly.  #1 in the list is considered the baseline which #2 & #3 are compared to.  A drop in frequency responsiveness is deemed as a negative impact to reliability.
Based on the analysis below, the PDCWG retracts it previous support of this NPRR (as reported to ROS) and furthermore recommends rejection based on the negative reliability impact to frequency responsiveness of the ERCOT system.  The PDCWG still believes that capacity from generators providing RRS must be immediately and fully frequency responsive. 
Analysis from June 24th meeting:
1.    Previous RRS characteristics (prior to implementation of NPRR434, which changed the limits from 20% to 24% and allowed for an additional 500MW of RRS procurement)


RRS capacity is 100% immediately & fully frequency responsive


RRS capacity on a single resource is limited to 20% of HSL


Procuring 1150MW RRS from frequency responsive resources results in a minimum of 191.70MW/0.1Hz

This 1150MW of RRS capacity would be deployed by frequency at 59.4Hz.


Minimum generation capacity to supply RRS procurement:
1150𝑀𝑊/0.20 = 5750𝑀𝑊 

Frequency responsiveness from 5% droop 
𝟔𝟎𝑯𝒛 ∗ 𝟓% = 𝟑𝑯𝒛 𝐝𝐞𝐯𝐢𝐚𝐭𝐢𝐨𝐧 𝐫𝐞𝐬𝐮𝐥𝐭𝐬 𝐢𝐧 𝐟𝐮𝐥𝐥 𝐫𝐞𝐬𝐩𝐨𝐧𝐬𝐞 

Resulting ERCOT system frequency responsiveness from RRS providers: 
	
	
	
	
	
	
	

	
	5750𝑀𝑊
	=
	1916.67𝑀𝑊
	=
	191.667𝑀𝑊
	

	
	3𝐻𝑧
	
	𝐻𝑧
	
	0.1𝐻𝑧
	

	
	
	
	
	
	
	


2. Current RRS characteristics (after NPRR 434 implementation)
RRS capacity is 100% immediately & fully frequency responsive 

RRS capacity on a single resource is limited to 24% of HSL 

Procuring 1400MW RRS from frequency responsive resources results in a minimum of 194.44MW/0.1Hz
Minimum generation capacity to supply RRS procurement: 
1400𝑀𝑊/0.24 = 5833.33𝑀𝑊 

Frequency responsiveness from 5% droop:
𝟔𝟎𝑯𝒛 ∗ 𝟓% = 𝟑𝑯𝒛 𝐝𝐞𝐯𝐢𝐚𝐭𝐢𝐨𝐧 𝐫𝐞𝐬𝐮𝐥𝐭𝐬 𝐢𝐧 𝐟𝐮𝐥𝐥 𝐫𝐞𝐬𝐩𝐨𝐧𝐬𝐞 

Resulting frequency responsiveness from RRS providers: 

	
	
	
	
	

	5833𝑀𝑊
	=
	1944.44𝑀𝑊
	=
	194.44𝑀𝑊
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	𝐻𝑧
	
	0.1𝐻𝑧

	
	
	
	
	


However for 5% droop to deploy 100% capacity, frequency must drop to 59.28Hz 
This creates a situation which allows only 23% of the HSL to be fully deployed by frequency before UFLS. 
Minimum capacity of generators theoretically able to supply RRS 

	
	
	
	
	
	
	

	1400𝑀𝑊
	=
	5833.33MW
	−
	1%(5833𝑀𝑊)
	=
	5774.67𝑀𝑊

	0.24
	
	
	
	
	
	

	
	
	
	
	
	
	


Resulting ERCOT system frequency responsiveness from RRS providers: 
	
	
	
	
	
	
	

	
	𝟓𝟕𝟕𝟒.𝟔𝟕𝑴𝑾
	=
	𝟏𝟗𝟐𝟒.𝟖𝟗𝑴𝑾
	=
	𝟏𝟗𝟐.𝟒𝟗𝑴𝑾
	𝒂𝒄𝒉𝒊𝒆𝒗𝒂𝒃𝒍𝒆 𝒑𝒓𝒊𝒐𝒓 𝒕𝒐 𝑼𝑭𝑳𝑺

	
	𝟑𝑯𝒛
	
	𝑯𝒛
	
	𝟎.𝟏𝑯𝒛
	

	
	
	
	
	
	
	


3. Proposed RRS characteristics (proposed by NPRR 524)
Immediately fully frequency responsive.  First 83% of RRS system wide is frequency responsive. 

RRS capacity on a single resource is limited to 24% of HSL
Procuring 1400MW RRS from both frequency responsive & non responsive resources results in a minimum of 161.38MW/0.1Hz ERCOT system frequency response 
Minimum generation capacity to supply RRS procurement: 
1400𝑀𝑊/0.24 = 5833.33𝑀𝑊 {𝑅𝑅𝑆 𝑐𝑎𝑝𝑎𝑐𝑖𝑡𝑦 𝑝𝑟𝑜𝑐𝑢𝑟𝑒𝑑, 𝑛𝑜𝑡 𝑓𝑢𝑙𝑙𝑦 𝑓𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑟𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑣𝑒} 

5833.33𝑀𝑊 ∗ 83% = 4841.39𝑀𝑊 {𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑣𝑒 𝑅𝑅𝑆 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠}
5833.33𝑀𝑊 ∗ 17% = 991.61𝑀𝑊 {𝑁𝑜𝑛-𝐹𝑟𝑒𝑞𝑢𝑒𝑛𝑐𝑦 𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑖𝑣𝑒 𝑅𝑅𝑆 𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒𝑠}

Frequency responsiveness from 5% droop: 
𝟔𝟎𝑯𝒛 ∗ 𝟓% = 𝟑𝑯𝒛 𝐝𝐞𝐯𝐢𝐚𝐭𝐢𝐨𝐧 𝐫𝐞𝐬𝐮𝐥𝐭𝐬 𝐢𝐧 𝐟𝐮𝐥𝐥 𝐫𝐞𝐬𝐩𝐨𝐧𝐬𝐞 

Resulting frequency responsiveness from RRS providers: 

	
	
	
	
	

	4841𝑀𝑊
	=
	1613.79𝑀𝑊
	=
	161.38𝑀𝑊

	3𝐻𝑧
	
	𝐻𝑧
	
	0.1𝐻𝑧

	
	
	
	
	


However for 5% droop to deploy 100% capacity, frequency must drop to 59.28Hz which makes only 23% of the HSL fully deployed by frequency before UFLS 
Minimum capacity of generators theoretically able to supply RRS 
4841MW − 1%(4841MW) = 4792.59MW
Resulting frequency responsiveness from RRS providers: 

	
	
	
	
	
	
	

	
	𝟒𝟕𝟗𝟐.𝟓𝟗𝑴𝑾
	=
	𝟏𝟓𝟗𝟕.𝟓𝟑𝑴𝑾
	=
	𝟏𝟓𝟗.𝟕𝟓𝑴𝑾
	𝒂𝒄𝒉𝒊𝒆𝒗𝒂𝒃𝒍𝒆 𝒑𝒓𝒊𝒐𝒓 𝒕𝒐 𝑼𝑭𝑳𝑺

	
	𝟑𝑯𝒛
	
	𝑯𝒛
	
	𝟎.𝟏𝑯𝒛
	

	
	
	
	
	
	
	


	Revised Cover Page Language


No revisions are proposed at this time.
	Revised Proposed Protocol Language


No revisions are proposed at this time.
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