Compliance Templates
II.  System Modeling Data Requirements

NERC Planning Standards
E.  Demand Characteristics (Dynamic)

Introduction
The various components of customer demand respond differently to changes in system voltage and frequency.  Seasonal and time-of-day variations may also affect the components and response characteristics of customer demands.  ​Accurate representation of these customer demand charac​teristics is needed in system modeling since they can have important effects on system reliability.

Brief Description 

Customer (dynamic) demand characteristics to be determined and reported for reliability analyses.

Section 


II.   System Modeling Data Requirements





E.   Demand Characteristics (Dynamic)

Standard 

S1.
Representative frequency and voltage characteristics of customer demands (real and reactive power) required for the analysis of the reliability of the interconnected transmission systems ​shall be developed and maintained.

Measurement
M1.
The entities responsible for the reliability of the interconnected trans​mission systems, in conjunction with the Regions, shall develop a plan for determining and promoting the accuracy of the representation of customer demands, identify the scope and specificity of the frequency and voltage characteristics of customer demands, and determine the procedures and schedule for data reporting.


Documentation of these customer demand characteristics (dynamic) plans and reporting procedures shall be provided to NERC and the Regions on request.  

Applicable to 
Entities responsible for the reliability of the interconnected transmission systems in conjunction with the Regions.

Items to be Measured 

Plans for the evaluation and reporting of the voltage and frequency characteristics of customer demands.

Timeframe
On request (five business days).

Full (100%) Compliance Requirements 

Entities responsible for the reliability of the interconnected transmission systems in conjunction with the Regions, as appropriate, shall develop and maintain a plan for determining and promoting the accuracy of the dynamic representation (e.g., frequency and voltage characteristics) of customer demands in accordance with Measurements M1 and M2 of this Standard II.E. S1. This plan shall also include the procedures and scheduling for the reporting of customer (dynamic) demand characteristics by load-serving entities. The documentation of this plan and procedures shall be available to the Regions and NERC on request (five business days).

Levels of Non-Compliance 


Level 1


Documentation of a plan for determining and reporting the dynamic characteristics of customer demand was provided on schedule, but was incomplete in one or more areas.


Level 2


Documentation of a plan for determining and reporting the dynamic characteristics of customer demand was not provided, but was complete when submitted.


Level 3


Documentation of a plan for determining and reporting the dynamic characteristics of customer demand was not provided on schedule, and was incomplete in one or more areas when submitted.


Level 4


Documentation of a plan for determining and reporting the dynamic characteristics of customer demand was not provided.

Compliance Monitoring Responsibility 

Regions and NERC.
Reviewer Comments on Compliance Rating
Brief Description

Requirements for determining customer (dynamic) demand characteristics to be included in procedural manuals.

Section


II.   System Modeling Data Requirements





E.   Demand Characteristics (Dynamic)

Standard 

S1.
Representative frequency and voltage characteristics of customer demands (real and reactive power) required for the analysis of the reliability of the interconnected transmission systems ​shall be developed and maintained.

Measurement 

M2.
The NERC System Dynamics Database Working Group or its successor group(s) shall maintain and publish customer demand characteristics require​ments in its “procedural manual” pertaining to the Eastern Intercon​nection.  Similar “procedural manuals” shall be maintained and published by the Western (WSCC), ERCOT, and Hydro-Québec6 Interconnections.  These procedural manuals shall include plans for determining and promoting the accuracy of the representation of customer demands.  
Applicable to 

Systems Dynamics Database Working Group (Eastern Interconnection), and the Western, ERCOT, and  Hydro-Québec Interconnections.

Items to be Measured 

Documentation of requirements for determining dynamic characteristics of customer demands.

Timeframe
On request (five business days).

Full (100%) Compliance Requirements 
Procedural manuals for the Eastern, Western, ERCOT and Hydro-Québec Interconnections shall include the requirements for determining and promoting the accuracy of the dynamic representation of customer demands in accordance with Measurement M5 above and Measurements M4 and M5 of Standard II.A. These procedural manuals should be available to the Regions and NERC on request (five business days).

Levels of Non-Compliance

Level 1


Procedural manuals that include requirements for determining customer (dynamic) demand characteristics were provided on schedule, but were incomplete in one or more areas.


Level 2


Procedural manuals that include requirements for determining customer (dynamic) demand characteristics were not provided on schedule, but were complete when submitted.


Level 3


Procedural manuals that include requirements for determining customer (dynamic) demand characteristics were provided on schedule, and were incomplete in one or more areas when submitted.


Level 4


Procedural manuals that include requirements for determining customer (dynamic) demand characteristics were not provided.

Compliance Monitoring Responsibility 

NERC.

Reviewer Comments on Compliance Rating
Brief Description 

Load-serving entities to provide customer (dynamic) demand characteristics.

Section


II.   System Modeling Data Requirements





E.   Demand Characteristics (Dynamic)

Standard 

S1.
Representative frequency and voltage characteristics of customer demands (real and reactive power) required for the analysis of the reliability of the interconnected transmission systems shall be developed and maintained.

Measurement
M3.
Load-serving entities shall provide customer demand characteristics to the Regions and those entities responsible for the reliability of the interconnected transmission systems in compliance with the respective procedural manuals for the modeling of portions or all of the four NERC Interconnections:  Eastern, Western, ERCOT, and Hydro-Québec.7
Applicable to 

Load-serving entities.

Items to be Measured 

Customer (dynamic) demand characteristics.

Timeframe
As specified in the documentation (Standard II.E. S1, M1-M2).

Full (100%) Compliance Requirements 

Load-serving entities shall provide customer demand characteristics in accordance with Measurement M3 above and the procedural manuals of Measurement M2 of this Standard II.E.

Levels of Non-Compliance 


Level 1


Customer demand (dynamic) characteristics were provided on schedule, but were incomplete in one or more areas.


Level 2


Customer demand (dynamic) characteristics were not provided on schedule, but were complete when submitted.


Level 3


Customer demand (dynamic) characteristics were not provided on schedule, and were incomplete in one or more areas when submitted.


Level 4


Customer demand (dynamic) characteristics were not provided.

Compliance Monitoring Responsibility 

Regions.

Reviewer Comments on Compliance Rating
II.
System Modeling Data Requirements

E.
Demand Characteristics (Dynamic)
G1.
The representation of customer demands should generally include a combination of constant MVA, constant current, and constant impedance for real and reactive power components and frequency dependence, as appropriate.

G2.
Special demand models for significant frequency and voltage dependent customer demands, such as fluorescent lighting or motors, should be provided on request.

G3.
Demand characteristics for zones or areas within electric systems or at ​substation buses should reflect the composition of the demand at those locations.
G4.
The voltage and frequency characteristics of customer demands that are used in system models should be repre​sentative of seasonal and time-of-day variations, as appropriate.

G5.
The representation of customer demand characteristics should be periodically reviewed and field tested, as appropriate, to ensure the accuracy of the demand modeling. 

G6.
The sensitivity of simulation results to the demand models should be evaluated.  High sensitivity demands (e.g., motors and certain substation demands) should generally be represented by more detailed models.

6 Hydro-Québec uses the Procedural Manual of the Eastern Interconnection.


7 Hydro-Québec uses the Procedural Manual of the Eastern Interconnection.
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