PG&E Metering Exchange Protocol


Appendix E





Purpose of this Appendix


The PG&E Metering Exchange Protocol is intended for use in transmitting gas and electric utility metering, billing, and administrative information between companies. This protocol has been developed to support the business activities needed to allow utility customers to chose among multiple Service Providers (SP) which may be commercially independent from their Utility Distribution Company (UDC). This direct access process was mandated to be in operation on January 1, 1998. No alternative protocol was available for implementation and inter-company testing in 1997.


�



Specific Business Objectives


Meet the January 1, 1998 implementation deadline. It should be acknowledged that several parallel processes are in place and progressing to meet the same business needs as this protocol. Among them are the utilities industry Utilities Communications Architecture group, the group developing the ANSI standard Document Communications Infrastructure (DCI) document types, and the California utility companies and SP coordination committee. None of these alternatives will be ready in the required time frame.


Provide a simple to implement, workable, and reliable protocol to support business communications between metering agencies, SPs, and billing agencies. This protocol must be easy to implement and use. It will be used on multiple machine types and it will be implemented in multiple programming languages. It must solve immediate business needs without adding complexity. It must contain features that provide assurance that communications errors can easily be detected.


Provide a inexpensive to implement protocol that may comfortably be abandoned. Utility restructuring is occurring at a pace that is much beyond the capabilities of standards bodies to respond. This protocol is intended for interim use while standards bodies are producing an appropriate replacement.


Change History


Version 0.11 - April 24, 1997: First version released for review.


Version 0.12 - June 23, 1997: 


Version 0.13 - June 24 1997 (This version)


Implementation Overview


This protocol is a compromise between reality and what might be ideal. The set of features that make up a good communications protocol has continuously evolved. Protocols designed today are free flowing, flexible, and extensible. Modern programming tools tend to support this new style of communications protocols. A well known example of this new style protocol is the HyperText Transfer Protocol (HTTP) commonly used in Internet communications.


Though the PG&E Metering Exchange Protocol is new, it is constrained by a necessity to be supportable with computer systems and programming languages that are far from modern. However, simply finding a "lowest common denominator" set of communications features is problematic. Older systems tend to rely on rigidly structured, fixed field length, fixed record length protocols. This rigidity tends to limit the adaptability of a protocol. Fixed length fields and records often embody significant wasted transmission bandwidth since individual fields must be sized to contain the largest possible entry for them.


The compromise chosen for the PG&E Metering Exchange Protocol is to use fixed record formats with variable length fields. This approach provides relative ease in mapping communications data formats to traditional fixed format records while allowing some of the communications bandwidth savings of the modern protocol style. It does not provide all of the flexibility and adaptability inherent in the modern style.


The PG&E Metering Exchange Protocol data content consists of multiple lines of ASCII text, each terminated with ASCII Carriage Return and Line Feed characters. Only a very small number of different line types are used. Each line begins with type name and type version fields to allow correct interpretation of its contents. Individual fields on a line are separated with the ASCII Comma character. Fields are packed tightly, with leading and trailing blank space removed. Empty fields are carried as simply a single comma.


The text lines that make up the PG&E Metering Exchange Protocol are designed to support both block mode and continuous stream data transmission methods. Block mode transmission nominally consists of placing multiple text lines in a file or communications buffer and transmitting that file or buffer as a single unit. Continuous stream data transmission simply transmits text lines, one after the other, with no identifiable beginning or end to the sequence. Supporting both modes in the same protocol is only slightly more difficult than providing a robust version of either.








Specific Protocol Features


There is a simple set of features or rules embodied in the PG&E Metering Exchange Protocol:


Data content is a sequence of ASCII text lines terminated with ASCII Carriage Return and Line Feed characters.


Each line is a complete record.


No line shall exceed a total length of 2048 characters including end of line Carriage Return and Line Feed. This limit is imposed to simplify and clarify implementation issues.


Each record stands alone as an atomic entity. This is a context free protocol.


Each record consists of a series of variable length fields, each delimited with the ASCII Comma character.


No single field shall exceed a total length of 256 characters including any delimiting characters. This limit is imposed to simplify and clarify implementation issues.


Each record begins with a consistent set of fields, called a header, to facilitate identification and interpretation.


Field contents are packed. Leading and trailing white space is removed unless that white space itself is significant.


Empty or unused fields are indicated with a single ASCII Comma character.


Each record ends with an optional CRC field which lies between the last supplied comma in the record and the terminating Carriage Return and Line Feed characters. The CRC type is CRC-16. When supplied this field is encoded as a hexadecimal integer totaling 5 characters in length, including the leading ASCII 'H' character. When not supplied, the CRC field is left empty.


Records may be truncated at any field after the header. Those fields not supplied are assumed to be empty. When records are truncated, the CRC field is still assumed to lie between the last actually supplied comma and the terminating Carriage Return, Line Feed characters.


Field text that contains the ASCII comma character is enclosed between ASCII Quotation marks at the field boundaries.


Field text may contain one of the following data types: Numeric Integer, Numeric Floating Point, a calendar Date, Time, a Date/Time, a Time Interval, Arbitrary Text, or a predefined Protocol Text entry.


Numeric values are encoded as ASCII text. Two kinds of numeric values are provided, Integer and Floating Point. Integer values are encoded in decimal with optional leading Plus (+) or Minus (-) signs or in hexadecimal. Hexadecimal values are indicated by a leading ASCII character 'H'. Floating Point values may be encoded as simple integers, with trailing decimal point and one or more decimal digits, or scientific notation of the form: [+][-]9.9E[+][-]9 where "[+][-]" means an optional plus or minus sign, "9" means one or more decimal digits, and "E" means one of the following characters 'E', 'e', 'D', or 'd'. Numeric fields may not exceed 16 characters in length. Empty numeric fields are interpreted as the value zero.


Time and Date values are encoded as ASCII text. Date only fields are encoded as "CCYYMMDD". Time fields are encoded as "HHMM". Date/Time fields are encoded as "CCYYMMDDHHMM". Empty Date and Date/Time fields are undefined except where explicitly handled.


Time Interval values are encoded as ASCII text. They are encoded "MMDDHHMM". Empty Time Interval fields are interpreted as zero interval. Interval values of less than an hour must repeat on the hour. Interval values of less than a day must repeat at midnight.


Arbitrary Text fields contain free form text such as customer name and address information. Empty text fields are interpreted as blank.


Protocol Text fields contain values that have a predefined and limited set of possible values. They are used as data type indicators and as qualifiers or feature flags. Predefined text values are chosen so as to make their meanings easily inferred by someone familiar with the technology they describe. Empty text fields are interpreted as blank.


Record Types


There are three categories of inter-company transactions that must be supported for direct access:


End Use Customer Administration.


Metering Service.


Billing Service. These records are supplied for comment in version 1.00.


Separating communications into these categories simplifies the job of identifying communications purpose and content. Record types and their use is discussed in detail below.


Header Fields


All records in the PG&E Metering Exchange Protocol begin with a consistent set of fields. They are the Record Type and Record Version fields. The supported set of Record Types are:


"MEPAD01" - Administrative Data Type 1


"MEPMD01" - Metering Data Type 1 - Interval Data


"MEPMD02" - Metering Data Type 2 - TOU Data


"MEPBD01" - Billing Data Type 1 - Billed Dollars


"MEPBD02" - Billing Data Type 2 - Interval Pricing Plan


"MEPBD03" - Billing Data Type 3 - TOU Pricing Plan


The Record Version field is a Date field, as described above in "Specific Protocol Features", that contains the date that this specific record format was defined. This version number changes only when interpreting as some other version would produce invalid results.


Time Values


Time is not a trivial concern. Many problems occur if time and date are not handled properly. Customers may be billed incorrectly. Usage statistics my be invalidated. The changes to and from daylight savings time confuse billing algorithms. Companies will be dealing with customers in multiple time zones. A single, standard approach to handling time and date is necessary.


The PG&E Metering Exchange Protocol records and transmits all information using Universal Coordinated Time (UTC). UTC, for the purposes of this document, is simply Greenwich Mean Time (GMT) without daylight savings time correction. UTC is an internationally recognized time representation and is actually used internally in nearly all of our modern computer systems, including desktop PCs.


Meter readings, administrative operations, and billing transactions are all reported in UTC. Some account billing is based upon time of day which is normally defined in terms of local time. For those accounts, conversion from UTC to local time must be performed. Each meter's configuration information includes time zone descriptions for both standard and daylight savings time. Time values must be corrected to local time for billing purposes by adding the appropriate time zone value to the UTC value, taking into account crossing day and month boundaries.


The PG&E Metering Exchange Protocol time calculations may appear complex and obscure to people who are unfamiliar with the internal operation of modern computer systems. The algorithms to perform these operations are both simple and well known. Converting time values from UTC to local time and back is so common that most people take these operations for granted, not realizing that it is even taking place. This protocol simply utilizes UTC for its intended purpose.


Protocol Text


Protocol Text values are predefined text strings. Their use allows constant and reliable parameter identification. Their use also provides boundaries to the range of values that may be used in fields. Most Protocol Text values are defined in the description of the fields to which they apply. One particular kind of Protocol Text value is common to multiple fields is listed here for convenience:


UNITS


" REGISTER" - Meter dial readings for printing on monthly bill.


" KWHREGISTER" - Meter dial readings for printing on monthly bill.


" KVARREGISTER" - Meter dial readings for printing on monthly bill.


" PULSE" - Direct meter pulse readings.


" KW" - Kilowatt demand.


" KVA" - Kilovolt-ampere demand.


" KVAR" - Kilovolt-Ampere-Reactive demand. Values may be positive or negative depending upon power factor.


" KWH" - Kilowatt hours used.


" KVAH" - Kilovolt-ampere hours.


" KVARH" - Kilovolt-Ampere-Reactive hours. Values may be positive or negative depending upon power factor.


" RKWH" - Kilowatt hours received from customer. Used when customer is generating power.


" RKVAH" - Kilovolt-Ampere hours received from customer. Used when customer is generating power.


" RKVARH" - Kilovolt-Ampere Reactive hours received from customer. Used when customer is generating power. Values may be positive or negative depending upon power factor.


" BTU" - British Thermal Units.


" THERM" - Therms.


" GAL" - Gallons.


" CF" - Cubic Feet.


" CCF" - Hundreds of Cubic Feet.


" MCF" - Thousands of Cubic Feet.


" ACFT" - Acre Feet.


" LBS" - Pounds.


"$" - US Dollars.








Administrative Data Records


PG&E Metering Exchange Protocol administration communications occur to establish logical linkages between SPs and customers. They also allow metering agencies, which are currently UDCs , to notify SPs of changes in metering account status. The transactions in this category are:


(Customer to UDC) establish/break direct access with SP


(SP to UDC) establish/break direct access with customer.


(UDC to Customer) acknowledge success or failure of access request


(UDC to SP) acknowledge success or failure of access request


(SP to UDC) request resend of account information


(UDC to SP) resend account information


(UDC to SP) notify of shutoff or turn-on of service


(UDC to SP) notify of metering configuration change


(UDC to SP) notify of metering change out


(UDC to SP) notify of tax or fee category change


The above transactions are all performed using the single administrative record type "MEPAD01". In all cases, the assumed ownership of record data is with the metering agent, which is listed here as the UDC. Customer and SP requests need contain data in only those fields necessary to define what change is requested. UDC transmissions contain the entire record contents as it currently exists.


"MEPAD01" - Administrative Data Type 1


The sequence of fields in this record is:


Record Type: Protocol Text: Always " MEPAD01"


Record Version: Date ("CCYYMMDD"): Currently " 19970401"


Operation Type: Protocol Text: What kind of operation triggered this record to be transmitted. See "MEPAD01 Operations" below for defined values. Some examples are: "CUST-REQ", "CUST-RESP", and "SVC" as shown below.


Type of Service Relationship: Protocol Text: What kind of account/entity relationship this record describes.  Defined values are:


“METER-AGENT” - Meter agent for customer.


“ELEC-ESP” - Electric Energy Service Provider for customer.


“GAS-ESP” - Gas Energy Service Provider for customer.


“BILLER” - Customer account billing agent..


“BILL-CALC” - Customer’s agent for billing calculations.


Reason: Protocol Text: Why this transmission is sent. Defined values are:


" UPDATE" - report a change in status.


" RESEND" - repeat of a previous configuration.


" ADJUSTMENT" - an adjustment to a previously sent configuration that may involve billing corrections.


" CORRECTION" - a correction to a previously sent configuration that does not involve billing changes.


" CONNECT" - Request direct access.


" DISCONNECT" - Request direct access be discontinued.


“NO-READ” - This is notice that a meter could not be read.  The reason the meter could not be read should be placed in the comment field below.


Time stamp: Date/Time ("CCYYMMDDHHMM"): Date and Time that this record was sent.


Comment: Arbitrary Text: An optional field used to supply additional information about the indicated operation. This field is typically used in "NAK" transmissions to indicate the reason for rejecting a request. It is also used to indicate the reason a meter could not be read in a “NO-READ” record.  The length of this text shall not exceed 64 characters.


Unique metering account identifier: Arbitrary Text: (Generated by UDC) This is an unchanging handle to identify customer to an SP. It will typically be a large integer number. Currently, only the first 12 characters of this field will be recognized by PG&E.


SP identifier: Arbitrary Text: (Generated by UDC) This identifies the SP to receive metering and/or billing information about this customer. It will typically be an abbreviation of the SP's company name. Currently, only the first 6 characters of this field will be recognized by PG&E.


SP customer identifier: Arbitrary Text: (Generated by SP) This would be supplied by SP when direct access is established. Will be returned in all communications from UDC as account cross check. Currently, only the first 12 characters of this field will be recognized by PG&E.


Metering account start date: Date/Time ("CCYYMMDDHHMM"): (Generated by UDC) The date that this account was established.


Metering account close date: Date/Time ("CCYYMMDDHHMM"): (Generated by UDC) The date that this account was closed.


Metering account status: Protocol Text: (Generated by UDC) A descriptive abbreviation of the status of this account. Defined values are:


" NEW" - Defined but not active.


" CUST-READY" - Customer has requested direct access status change. Change is pending, waiting for SP's request.


" SP-READY" - SP has requested direct access status change. Change is pending, waiting for Customer's request.


" PENDING" - Change in direct access status is approved. Waiting for direct access transfer date which will usually be the beginning of the next billing period.


"METER-REQUIRED" - Customer has requested direct access status change. Change is pending, meter changeout required.


" OK" - Active account.


" OFF" - Shut-Off.


" INACT" - Inactive.


" DEL" - Deleted.


" NO DATA" - An active account has no metering data available. This indicates that one or more readings have been missed and estimation is not allowed by this accounts estimation rules.


Pending Status: Protocol Text: (Generated by UDC) A status as described in the "Metering account status" field above that will take effect some time in the future. This is used by UDC to notify SP that account status will change soon. The effective change time is described in the "Pending Effective Date" field below.


Pending Effective Date: Date/Time ("CCYYMMDDHHMM"): (Generated by UDC) Date and time the "Pending Status" takes effect.


Pending SP identifier: Arbitrary Text: (Generated by UDC) This identifies the SP which will receive metering and/or billing information about this customer at the date and time described in "Pending Effective Date". It will typically be an abbreviation of the SP's company name. Currently, only the first 6 characters of this field will be recognized by PG&E.


Usage reading interval: Time Interval ("MMDDHHMM"): (Generated by UDC - May be sent by SP in SP-REQ record to specify a reporting interval) The time interval that meter data is supplied. For example, monthly read meters would be encoded as "01000000", weekly as "00070000, hourly as "00000100", and 30 minute as "00000030". This value is always the same as or of lesser frequency than the value found in the "Usage reading interval capability" field. Note: "REGISTER" readings a special case and are always assumed to be available in monthly intervals only for inclusion on printed bills. The type "PULSE" is used for interval meter readings.


Commodity: Protocol Text: Describes what commodity type this account is for. Defined values are:


" E" - Electricity.


" G" - Gas.


" W" - Water.


" S" - Steam.


Units parameters: Protocol Text: (Generated by UDC - May be sent by SP in SP-REQ record to specify a reporting interval) This is a list of metering units supplied for this account. When multiple data types are available, individual abbreviations are separated by ASCII Space characters (20 Hexadecimal). For example, Meter reading plus kilowatt hours is "REGISTER KWH"; meter reading, kilowatt hours, and kilovar hours is "REGISTER KWH KVARH". A complete list of abbreviations is supplied in the Protocol Text Units listing. The length of this text shall not exceed 64 characters.


Reading Estimation Method: Protocol Text: (Generated by UDC) This is a description of the estimation rules applied to estimate values for missing data. Defined values are:


"PG&E" - PG&E's internal estimation method.


"MADAWG01" - Metering and Data Access Working Group method version 


"NONE" - No estimation will be done.


Meter ID: Arbitrary Text: (Generated by UDC) This is the placard identifier or faceplate serial number to physically identify a meter. This is usually some arbitrary combination of letters and numbers that make up a meter manufacturers serial number. It may, however, be some other easily found identifying label on the metering equipment. This field may optionally be used as a channel identifier for situations where that information is useful.  Currently, only the first 12 characters of this field will be recognized by PG&E.


Meter address 1: Arbitrary text: (Generated by UDC) This is the first line of the street address of the meter. Currently, only the first 22 characters of this field will be recognized by PG&E.


Meter address 2: Arbitrary text: (Generated by UDC) This is an additional line of street address of the meter if needed. Currently, only the first 22 characters of this field will be recognized by PG&E.


Meter City: Arbitrary text: (Generated by UDC) This is the address city of the meter. Currently, only the first 12 characters of this field will be recognized by PG&E.


Meter State: Arbitrary text: (Generated by UDC) This is the address state of the meter. This is a standard abbreviation for the state or province. Currently, only the first 2 characters of this field will be recognized by PG&E.


Meter Country: Arbitrary text: (Generated by UDC) This is the address country of the meter. Currently, only the first 15 characters of this field will be recognized by PG&E.


Meter ZIP: Arbitrary text: (Generated by UDC) This is the address zip code of the meter. Currently, only the first 5 characters of this field will be recognized by PG&E.


Meter ZIP extension4: Arbitrary text: (Generated by UDC) This an extension to the address zip code of the meter. Currently, only the first 4 characters of this field will be recognized by PG&E.


Meter ZIP extension2: Arbitrary text: (Generated by UDC) This an extension to the address zip code of the meter. Currently, only the first 2 characters of this field will be recognized by PG&E.


Meter standard time zone: Numeric Integer: (Generated by UDC) Time zone for local time calculations when daylight savings time is NOT in effect. This value is in minutes difference from Universal Coordinated Time (UTC) which, for the purposes of this document, is the same as GMT without daylight savings time applied. Pacific Standard time has the value -480 (negative four hundred eighty) Eastern Standard Time -300 (negative three hundred).


Meter daylight time zone: Numeric Integer: (Generated by UDC) Time zone for local time calculations when daylight savings is in effect. If daylight savings time change is not to be used, this field is left empty. Standard algorithms are used to calculate when standard versus daylight savings time is to be applied. This value is in minutes difference from UTC. Pacific Daylight Savings Time has the value -420 (negative four hundred twenty), Eastern Standard Time -240 (negative two hundred forty).


Meter Congestion Zone: Arbitrary Text: The ISO distribution congestion zone identifier. This may alternatively be used to indicate Load Group or Load Point or a combination thereof.  Currently, only the first 4 characters of this field will be recognized by PG&E.


Usage reading interval capability: Time Interval ("MMDDHHMM"): (Generated by UDC) The smallest time interval that meter data can be supplied. For example, monthly read meters would be encoded as "01000000", weekly as "00070000, hourly as "00000100", and 30 minute as "00000030".


Units parameter capability: Protocol Text: (Generated by UDC) This is a list of metering units available from this account's meter. When multiple data types are available, individual abbreviations are separated by ASCII Space characters (20 Hexadecimal). For example, Meter reading and kilowatt hours is "Register KWH"; meter reading, kilowatt hours, and kilovar hours is "Register KWH KVARH". A complete list of abbreviations is supplied in the Protocol Text Units listing.


Template ID: Arbitrary Text: (Generated by UDC from billing information received from SP) The name of an energy pricing plan used to calculate this account's bill. Currently, only the first 12 characters of this field will be recognized by PG&E.


"MEPAD01" - Operations 


CUST-REQ


(Customer to UDC) establish/break direct access with SP.


This operation is used by an agency on behalf of direct access customers. It is used to enter a request to have service for a customer billed to a specified SP or to disable that access and revert to PG&E as an energy supplier. The following MEPAD01 fields must be filled in to complete this request.


Record Type: "MEPAD01"


Record Version: "19970401"


Operation Type: "CUST-REQ"


Type of Service Relationship: (as appropriate)


Reason: "CONNECT" or "DISCONNECT"


Unique metering account identifier: (from PG&E metering data CD's)


SP identifier: (from SP list)


All other fields in the request record may be empty.


CUST-ACK


(UDC to Customer) acknowledge success of access request.


This operation is used by the UDC. It is used to acknowledge a request for establishing a direct access relationship between a customer and an SP. A complete record image is sent. In those cases where the SP's request has not yet arrived, the account's "Pending Status" will be shown as "CUST-READY". If both customer and SP requests have been received, the account's "Pending Status" will be shown as "PENDING".


CUST-NAK


(UDC to Customer) reject an access request.


This operation is used by the UDC. It is used to reject request for establishing a direct access relationship between a customer and an SP. A copy of the request data content will be returned in this response.


SP-REQ


(SP to UDC) establish/break direct access with customer.


This operation is used by an SP. It is used to enter a request for service use by a specified customer to be supplied by that SP. The following MEPAD01 fields must be filled in to complete this request.


Record Type: "MEPAD01"


Record Version: "19970401"


Operation Type: "SP-REQ"


Type of Service Relationship: (as appropriate)


Reason: "CONNECT" or "DISCONNECT"


Unique metering account identifier: (from PG&E metering data CD's)


SP identifier: (ID of requesting SP)


SP customer identifier: (from SP)


SP-ACK


(UDC to Customer) acknowledge success of access request.


This operation is used by the UDC. It is used to acknowledge a request for establishing a direct access relationship between a customer and an SP. A complete record image is sent. In those cases where the customer's request has not yet arrived, the account's "Pending Status" will be shown as "SP-READY". If both customer and SP requests have been received, the account's "Pending Status" will be shown as "PENDING".


SP-NAK


(UDC to SP) reject an access request


This operation is used by the UDC. It is used to reject request for establishing a direct access relationship between a customer and an SP. A copy of the request data content will be returned in this response.


ACNT-REQ


(SP to UDC) request resend of account information.


This operation is used by an SP. It is used to enter a request to resend a specified account's configuration information. The following MEPAD01 fields must be filled in to complete this request.


Record Type: "MEPAD01"


Record Version: "19970401"


Operation Type: "ACNT-REQ"


Type of Service Relationship: (as appropriate)


Unique metering account identifier: (from PG&E metering data CD's)


SP identifier: (ID of requesting SP)


ACNT-RESP


(UDC to SP) resend account information.


This operation is used by the UDC. It is used to respond to the SP's request for a resend of the configuration of the metering service. A complete record image is sent.


SVC


(UDC to SP) notify of shutoff or turn-on of service.


This operation is used by the UDC. It is used to notify the SP of a service shutoff or turn-on status change. This status is described in the "Metering Account Status" or "Pending Status" field depending upon whether the shutoff or turn-on has happened yet. A complete record image is sent.


CFG


(UDC to SP) notify of metering configuration change.


This operation is used by the UDC. It is used to notify the SP of a change in the configuration of the metering service. A complete record image is sent.


METER


(UDC to SP) notify of metering change out.


This operation is used by the UDC. It is used to notify the SP of a meter change out. This acts as a warning that beginning and end of month meter register readings may not be consistent with energy actual use. A complete record image is sent.








Metering Service Data Records


PG&E Metering Exchange Protocol metering communications occur to enable customer energy use and service billing. Most information transmitted in Metering Service Data records consists of meter reading and energy use data about specific customers.


Metering Values Vs. Date/Time Intervals


The values transmitted in Metering Service Data Records are typically an accumulation of some quantity, such as kilowatt hours, over an interval of time. Each value has an associated Date/Time field as a timestamp. That timestamp could conceivably identify the beginning or ending time of the interval. Each of these approaches has advantages and disadvantages. The PG&E Metering Exchange Protocol uses end-of-interval Date/Time timestamps. 


Whether beginning or end of interval timestamps are used, a problem arises that complicates totaling commodity usage on a day by day basis. Either the first or last reading for a day will be listed with the previous or next day's date. The use of end-of-interval timestamps does not complicate this problem. Totaling algorithms must deal with the fact that the timestamp for the last interval of the day will be for the beginning of the first interval of the next day.


One potential solution to the end-of-interval totaling problem is to simply offset the midnight reading to 23:59. This approach is inadequate simply because billing days often to not begin and end at midnight. Some other time of the day, such as 0700 local time is used. Offsetting all timestamps by one minute might minimize this one minor totaling problem but would introduce a systemic error in data representation. If such measures are desirable, they should be applied to the data after it is transmitted via PG&E Metering Exchange Protocol.


Time-Of-Use Metering


There are two broad categories of metering data intervals employed for different accounts. The first is pure interval values, such as those accounts that are billed on total energy use on an hourly or monthly basis. The second is what is traditionally known as Time-Of-Use where energy use is broken into as many as five or more components. These components are normally labeled "On-Peak", "Off-Peak", and so on. (PG&E typically defines three components: "On-Peak", "Part-Peak", and "Off-Peak"). Time-Of-Use billing has typically been applied to monthly totals of individual use components but day-by-day billing is possible.


Time-Of-Use totaling is usually complicated by the treating weekends and holidays differently when assigning usage to On-Peak, Off-Peak, or other categories. Often, all day Sunday is treated as an Off-Peak period. Time-Of-Use metering totals must therefore be identified by their component names and the overall time interval for which they are accumulated. Time-Of-Use and Interval data formats differ sufficiently to justify supporting them with two separate record types. Interval data is supported by "MEPMD01" - Metering Data Type 1 records and Time-Of-Use with "MEPMD02" - Metering Data Type 2 records.


Beginning and End of Month Meter Reads


Nominally, data transmissions of cumulative meter reads, such as monthly meter reads, should include both beginning of period and end of period date and usage values. This allows receiving entities to verify that no reading overlaps or gaps have occurred.


"MEPMD01" - Metering Data Type 1 - Interval Data


Interval Data is data that represents regular interval accumulation of energy usage information, such as 15-minute, hourly, daily, or monthly accumulation or demand. Most energy metering information may be represented using this record. The exception is traditional Time-Of-Use (TOU) usage accumulation that has complex irregular interval definition. TOU data may be represented using "MEPME02" record type.


"MEPMD01" represents a format to facilitate the transfer of metering data. It is not intended to define how a utility customer's energy use is administered or billed. "MEPMD01" supports single meter socket values. Utility customers with more than one meter per account must be explicitly handled. Billing for a single utility customer that involves the aggregation of metering values may be done by some negotiated scheme by the UDC acting as a metering agent or it could also be handled by using "MEPME01" records to transfer metering values separately, as separate metering accounts, to be combined later in that customer's billing service. Both methods are supportable by "MEPMD01". Negotiation for complex metering aggregation is not, however, directly supported by the PG&E Metering Exchange Protocol and must be negotiated on a contract-by-contract basis between metering and billing entities. This is likely to be required for a maximum of a few hundred accounts for the entire state of California.


The sequence of fields in this record is:


Record Type: Protocol Text: Always "MEPMD01"


Record Version: Date ("CCYYMMDD"): Currently "19970401"


Unique metering account identifier: Arbitrary Text: This is an unchanging handle to identify customer to an SP. It will typically be a large integer number. If this is a pricing plan, this field is left empty. Currently, only the first 12 characters of this field will be recognized by PG&E.


Destination identifier: Arbitrary Text: This identifies the SP or other entity to receive metering and/or billing information about this customer. It will typically be an abbreviation of that destination company's name. It is expected that some standard list of company identifiers will become available and will be used in this field. Currently, only the first 6 characters of this field will be recognized by PG&E.


Destination customer identifier: Arbitrary Text: This identifier supplied by SP or other destination entity and is returned in all communications from UDC as account cross check. If this is a pricing plan, the identifier for the plan is placed here. Currently, only the first 12 characters of this field will be recognized by PG&E.


Purpose: Protocol Text: Indicates the reason for this data transmission. Defined values are:


" OK" - Normal transmission.


" RESEND" - Retransmission of previously sent data.


" SUMMARY" - Summary of SP totaled data.


" HISTORY" - Summary of account data.


Commodity: Protocol Text: Describes what commodity type this account is for. Defined values are:


" E" - Electricity.


" G" - Gas.


" W" - Water.


" S" - Steam.


Unit of Measure: Protocol Text: Describes the units of the data values. Examples of values are: "REGISTER", "PULSE", "KWH", and "THERM". A complete list of abbreviations is supplied in the Protocol Text Units listing.


Calculation Constant: Numeric Floating Point: Defines an optional value which is used as a multiplier to convert data values to engineering units. Typically this parameter is used with "PULSE" data to allow calculation of equivalent "KWH" and "THERM" values.


Interval: Time Interval ("MMDDHHMM"): Describes the time interval between readings. Metering data is transmitted as Date/Time and value pairs. In many cases, however, the time intervals for the data values is so regular that Date/Time information past the first reading is essentially redundant. This field may be used to minimize this redundancy problem. If a Date/Time field, after the first reading in a line, is empty, it is calculated by adding this interval to the Date/Time of the previous value. This field is ignored if no empty Date/Time fields are encountered in the record. This field is optional if Date/Time fields are supplied for all values. 


Count: Numeric Integer: Indicates the number of Date/Time, flag, and value sets to follow. A maximum of 48 sets are allowed per record.


Data: Date/Time ("CCYYMMDDHHMM"), Protocol Text, and Numeric Floating Point triplet: Each data entry is a set of three fields. The number of data entry sets is described in the "Count" field above. When an "Interval" field is supplied, Date/Time fields after the first may left empty to be calculated when the record is read. An empty Date/Time field is calculated by adding the time interval described in the "Interval" field to the supplied or calculated Date/Time value of the previous entry pair in this record. The Protocol Text field is an optional field used as a data quality flag. Defined values are:


(empty) - An empty flag field indicates that the value is OK.


" E" - Value is estimated. Estimation method is described in account's "MEPAD01" record.


" V" - Value is validated. Value is considered commerce quality.


" A" - Value is an adjustment. Adjustments are made administratively to correct billing inconsistencies.


" C" - Value is a correction. Corrections are made to replace previously sent erroneous data with correct data from a re-read.


" N" - Value is empty. No value is being sent for this interval. May be sent as the first entry for a new account.


" R" - Value is raw. No validation has been performed on value.


"MEPMD02" - Metering Data Type 2 - TOU Data


The sequence of fields in this record is:


Record Type: Protocol Text: Always "MEPMD02"


Record Version: Date ("CCYYMMDD"): Currently "19970401" 


Unique metering account identifier: Arbitrary Text: This is an unchanging handle to identify customer to an SP. It will typically be a large integer number. If this is a pricing plan, this field is left empty. Currently, only the first 12 characters of this field will be recognized by PG&E. 


Destination identifier: Arbitrary Text: This identifies the SP or other entity to receive metering and/or billing information about this customer. It will typically be an abbreviation of that destination company's name. It is expected that some standard list of company identifiers will become available and will be used in this field. Currently, only the first 6 characters of this field will be recognized by PG&E.


Destination customer identifier: Arbitrary Text: This identifier supplied by SP or other destination entity and is returned in all communications from UDC as account cross check. If this is a pricing plan, the identifier for the plan is placed here. Currently, only the first 12 characters of this field will be recognized by PG&E.


Purpose: Protocol Text: Indicates the reason for this data transmission. Defined values are:


" OK" - Normal transmission.


" RESEND" - Retransmission of previously sent data.


" SUMMARY" - Summary of SP totaled data.


" HISTORY" - Summary of account data.


Commodity: Protocol Text: Describes what commodity type this account is for. Defined values are:


" E" - Electricity.


" G" - Gas.


" W" - Water.


" S" - Steam.


Unit of Measure: Protocol Text: Describes the units of the data values. Examples of values are: "REGISTER", "PULSE", "KWH", and "THERM". A complete list of abbreviations is supplied in the Protocol Text Units listing.


Calculation Constant: Numeric Floating Point: Defines an optional value which is used as a multiplier to convert data values to engineering units. Typically this parameter is used with "PULSE" data to allow calculation of equivalent "KWH" and "THERM" values.


Data Timestamp: Date/Time ("CCYYMMDDHHMM"): Describes date and time that ends the interval reported in this record. 


Count: Numeric Integer: Indicates the number of label-flag-value sets to follow. A maximum of 6 sets is allowed per record.


Data: Protocol Text, Protocol Text, and Numeric Floating Point triplet: Each data entry is a set of three fields. A maximum of 6 sets is allowed per record. Each set consists of a Protocol Text Time-Of-Use component label field, a Protocol Text data quality flag, and a Numeric Floating Point value. The number of data entry sets is described in the "Count" field above. Defined values for the flag field are described in the "MEPMD01" record above. (An empty indicates that the value is OK.) Defined values for the label field are:


" ON-PEAK"


" OFF-PEAK"


" PART-PEAK"


" PART-PEAK-2"


" PART-PEAK-3"


" PART-PEAK-4" 
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