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1. Introduction
1.1.  Purpose

The purpose of this document is to present and describe ERCOT’s decision for interval and time standardization and handling of Daylight Saving Time (DST) for the Texas Nodal Market.  It shall also establish standardization of internal processing using GMT, Date format and Date/Timestamp consistency across Texas Nodal application.  The decision to establish a consistent use of Interval Ending convention, defining time in Hour-Ending (1:00- 24:00) format across all applications and a common understanding of the observance and application of DST, utilization of Greenwich Mean Time (GMT) for internal processing, as well as common reference for Date and Timestamp formatting will create a universal platform for proceeding forward with Nodal Market design.  
This document is intended to clarify the decisions regarding the consistent use of a standardized format for referring to operating intervals, time and DST.  It is also intended to clarify the use of GMT for internal processing and database platforms as well as establish the standard for Data and Timestamp formatting. This document should provide enough detail to begin development on nodal applications.
1.2. Scope
The scope of this document is limited to the clarification of Interval Ending, Hour Ending format, Date and Timestamp standardization, DST, and use of GMT for internal processing for the Texas Nodal Market.
1.3. Overview
This document is organized to accomplish the following:
	Section
	Title
	Description

	2.1
	Hour Ending Format
	Clarification of ERCOT decision for use of  Hour Ending with hour and more granular examples

	2.2
	Interval Ending Format 
	Clarification of ERCOT decision for use of Interval Ending with interval examples 

	2.3
	Daylight Saving Time (DST)
	Clarification of ERCOT application of DST with example

	2.4
	Leap Year Processing
	Clarification of ERCOT Leap Year processing

	2.5
	Date Standardization
	Clarification of ERCOT application of Date expressed as MM/dd/yyyy

	2.6
	Date and Timestamp
	Clarification of ERCOT position for standard date and timestamp as MM/dd/yyyy HH:mm:ss

	2.7
	Internal Program Time Processing
	Clarification and Standardization for Internal Processes to use GMT.

	2.8
	Conclusions 
	General conclusion 


2. Time Standards
The following sections will define ERCOT’s design decisions for the use of Hour-Ending time format, Interval-Ending interval format, application of DST, Date and Timestamp, and GMT standardization.
2.1. Hour-Ending Format  
While there are several ways to express time such as clock time (i.e. 1:00 A.M., 6:00 P.M. etc.) or military time; 00:00 – 23:00 (i.e. 01:00 represents 1:00 AM. and 18:00 represents 6:00 P.M), going forward in the Texas Nodal Market Design the ERCOT convention for time standardization will be utilizing Hour Ending format.  Hour-Ending format converts clock time to the 24 hours in the day from 1:00 to 24:00.  Midnight, which is the end of the day, is expressed as 24:00.    
Historically, the Hour Ending format has been the format of choice for indexing by market participants.  Hour Ending format is implemented in the current zonal market processes and related applications.  In addition there is support for using this convention in the protocols for Texas Nodal design.  Protocol section 7.3 (6) defines blocks for CRRs specified in Hour Ending format.

CRRs must be auctioned in the following blocks:

(a)
5x16 blocks for hours ending 0700-2200, Monday through Friday (excluding NERC holidays), in one-month strips;

(b)
2x16 blocks for hours ending 0700-2200, Saturday and Sunday, and NERC holidays in one-month strips;

(c)
7x8 blocks for hours ending 0100-0600 and hours ending 2300-2400 Sunday through Saturday, in one-month strips; and

(d)
7x24 blocks (combinatorial by specifying the previous three types of blocks), in one-month strips.

Using this convention across all Texas Nodal applications 1:00 A.M. clock-time will be represented as Hour Ending 1:00 and clock-time midnight will be Hour Ending 24:00.  
2.2. Interval Ending Format 
The ERCOT standardization of Interval-Ending format is closely related to the previous section regarding the use of Hour-Ending format for time.  Many applications have displays or results that contain interval specific data.  For example the Nodal Day-Ahead Market (DAM) and Nodal Reliability Unit Commitment (RUC) results have an interval granularity of 1 hour and the Nodal Real-Time Security Constrained Economic Dispatch (SCED) will have an interval granularity of 5 minutes, each with a defined interval start time and interval end time.  In such cases it is important to establish a consistent methodology for identifying the interval.  The choice of indexing should be consistent with existing systems so that the new data can easily be integrated into the overall systems.  It is ERCOT’s decision that the intervals shall be consistently expressed in reference to their interval end time as Interval-Ending format by all Texas Nodal applications.  
There is an added complexity when dealing with the intervals between Hour Ending 24:00 and Hour-Ending 01:00 (midnight to 1:00 A.M.) when the time is viewed at the more granular 5 -minute and 15-minute level.  These periods shall have the hourly component expressed as ‘00’ (i.e., the time 12:05 A.M. is expressed as 00:05, and the time 12:15 is expressed as 00:15). The table below shows a few examples focusing on the first and last interval for 3 different levels of time granularity (1 Hr, 15-min, 5-min).
	Granularity
	Interval Start Time
	Interval End Time
	Interval End Reference

	1 Hr
	24:00
	01:00
	01:00

	1 Hr
	23:00
	24:00
	24:00

	15-min
	00:00
	00:15
	00:15

	15-min
	23:45
	24:00
	24:00

	5-min
	00:00
	00:05
	00:05

	5-min
	23:55
	24:00
	24:00


2.3. Daylight Saving Time (DST)
It is the decision of ERCOT to observe the Daylight Saving Time practice of adjusting clocks ahead in the Spring (short-day with 23 hours) and back in the Fall (long-day with 25 hours).  The Energy Policy Act of 2005 changes the start and stop dates to DST.  Beginning in 2007, Daylight Saving Time is extended 1 month and begins for most of the United States at 2 A.M. on the second Sunday in March and lasts until 2 A.M. on the first Sunday of November.  Based on this practice the hour ending times for the time leading up to and immediately following the change for the short-day and the long-day are as follows (times expressed in 15-minute granularity with the extra hour in the long-day shown with the ‘*’ symbol:
	Short-Day

(Spring 23-hour day)

Interval Ending Time Stamp
	Long-Day

(Fall 25-hour day)

Interval Ending Time Stamp

	01:15
	1:30

	01:30
	1:45

	01:45
	2:00

	02:00
	*1:15

	03:15
	*1:30

	
	*1:45

	
	*2:00

	
	2:15


2.4. Leap Year

ERCOT systems will account for Leap Year processing.
2.5. Date Standardization

Date formatting is not universal throughout the world.  In order to establish a common date format for the Nodal systems ERCOT will refer to the date in the short date pattern format.  Short date pattern format is expressed as MM/dd/yyyy.  In this format March 16, 2007 would be represented as 03/16/2007.

2.6. Date and Timestamp 

In certain cases it may be important for a Date and Timestamp to be associated with data records.    That way each program can read a time and date generated by another program.  Date and Timestamp for the ERCOT Nodal System shall be standardized to general short date pattern with long time expressed as MM/dd/yyyy HH:mm:ss
2.7. Internal Program Time Processing
In the current zonal market several databases and applications are using different methodologies for Time Zone processing, which can lead to confusion.  Since a goal going forward in the ERCOT Nodal system is standardization, it is directed that Greenwich Mean Time (GMT) be the standardization for internal data processing.  Applications with such processing should have available code libraries to allow for easy conversion to the user’s local time.  GMT is widely used as a standard since it is a commonly understood expression of time.  This common platform for internal processing can be easily converted and displayed to the user for input and output in and any user’s local time expressed in the Time and Interval formats described above, honoring DST per ERCOT standards.  
2.8. Conclusions 
ERCOT has decided to establish a consistent methodology and application for referring to time, interval and observing Daylight Savings Time.  Time will be expressed as Hour-Ending format, intervals will be expressed in Interval-Ending format, and ERCOT will observe DST.   
It’s worth mentioning and goes without saying that an IT standard should be developed that requires all servers to be configured for Network Time Protocol (NTP) and synchronized with National Institute of Standards and Technology (NIST).  This will ensure all participant processes and activities are coordinated.  However, that standardization is outside the scope of this document and is more of an IT issue that should be addressed by IT.  
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