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Commentary

The proposed Load Control tables (decade 11) address prepayment meters and bill generation parameters but do not address the data structures or procedures needed for TVP such as “spot pricing” or “day ahead pricing”.    
Time Variable Pricing 

First, RTP is a relatively immature functionality which is only now being subjected to the modifying influences of the marketplace.  Most RTP systems require some form of notification delay reducing even the most aggressive RTP forms to “near real time pricing”.  RTP is just one aspect of a larger functional set which can be more accurately called time variable pricing (TVP). Even TOU (decade 50) is a form of  TVP. The means that we must proceed with caution to assure that the data structures proposed have some chance for long term usefulness.

Second, the most rapidly emerging form of TVP is Day Ahead Hourly Pricing (DAHP).  DAHP is being pressed by the current deregulation pressures.  DAHP can easily be extended with spot pricing.   This functionality is normally viewed as being single source (either kWh or kVAh).   Until the California crisis, utilities have indicated that this approach had virtually eliminated the usefulness of peak demand measurements for energy pricing.   With use of flags the structures should collapse to minimal DAHP support.  

Third, the initial contributions assume that information is stored in the end device to be shared with the consumer.  Assuming that demand metering survives and flourishes, the need for demand rate management and the information of use to the consumer is different in structure than that needed for consumption based rates.  This cries for separate tables for demand structures for RTP or TVP. In fact there is a rising awareness that separate structures may be needed for ESP and WIRCO or DISCO billing. 

Fourth, one concept with merit is the introduction of currency information in the end device.  Currency information is of special value in any information shared with the consumer.  Local currency is already included in C12.19 as UOM code 190.  Currency information is also of value in non-RTP, non-TVP schemes such as pre-paid metering.  However there is a need to consider the full implications of this addition before making it part of the RTP or TVP decade.  For example, is a separate consumer cost summary table desirable?

Fifth, while some text messages may be related to RTP functions, messaging in general warrants consideration as a separate decade.  

Finally, the initial contribution re-introduces some of the same concepts that were studied and rejected during the initial TABLEFEST meetings.  These include: fixed method circular buffering, inclusion of UOM codes outside of configuration stores, and merging of divergent functions into the same table.  The reversal of those decisions must require serious new justifications.

The paragraphs which follow are an incomplete attempt to incorporate solutions to these concerns.  

Time Variable Pricing Data Structures
Three different collected data structures are suggested by this contribution.  

If TOU tiers are used for pricing variation, the normal register tables of decade 2 can be used. The TVP decade tables and procedures are then used primarily to change tiers due to daily schedules and spot price changes which supplement or replace the TOU schedule found in table 54.  The primary limitation for this form of TVP is the limit of 8 tiers.  Note; if pricing information is needed, an abbreviated table 164 can provide that information.  The TVP status provides short term pricing change information that is useful to consumers in reacting to price changes.  

The second collected data form for TVP is profile data.  The TVP decade tables would then be used primarily to provide the TVP status table 163.  The status table provides not only the current price point but adds look-ahead information for use by consumer energy management tools such as smart thermostats etc.  The status information can also be used as a separate channel in the profile data to simplify offline calculation. 

The third and final collected data form for TVP is a new structure included in the remaining TVP decade tables.  This supports relatively unstructured pricing changes at irregular intervals. These structures should be more efficient for TVP Data collection than either ST-23 or load profile structures.  
9.1.8.1.21 Spot Change TVP Rate

When invoked, this procedure establishes identifies a spot change to the TVP schedule.  This new rate can be used with TOU or non-TOU TVP.  


TBL_PROC_NBR
21
Procedure Number.


PARM_RCD

Defined below


RESP_DATA_RCD

Not Used

Parameters

TYPE PARM_RCD = PACKED RECORD

SOURCE_ID

: UINT8;


RATE_CODE

: UINT16;


EFFECTIVE

: STIME_DATE;


DURATION

: UINT8;

END;

Identifier
Value
Definition
PARM_RCD


SOURCE_ID
0..255
Source UOM code(from table 12 or table 17). Note if the source is invalid for the end device or is not used in the TVP data collection, then the end device does not accept the spot change for use in its TVP schedule. 


RATE_CODE
0..65535
New price/rate identifier. 

EFFECTIVE

Date and time (to minute) when the new rate is to be invoked.  Note that if the duration increment in the end device is not 1 minute, the effective time becomes the start of the next duration increment boundary. (eg if increment is 5 minutes and the effective is specified as 5/2/2003 12:01p m then the actual effective time for the end device would be at 5/2/2003 12:05 pm)

DURATION

Length of time the rate will be in effect. In increments specified in table X1.

9.11
Decade 160: Time Variable Pricing Tables

The tables in this decade provide information related to various schemes of time variable pricing.

9.11.1
Table 160 Time Variable Pricing (TVP) Dimension Table

Table 160 Data Description

DIM_TVP_TBL (Table 160) defines the maximum capabilities for Time Variable Pricing (TVP) control for the end device.

TYPE TVP_FLAG1_BFLD = BIT FIELD OF UINT8

TVP_TIER_USE_FLAG


: BOOL(0);


TVP_PRICECODE_FLAG

: BOOL(1);


TVP_SOURCE_COST_SUMMARY
: BOOL(2);


TVP_DEFAULT_CODE


: UINT(3..5);


Filler     



: fill(1..7);

END;

TYPE DIM_TVP_RCD = PACKED RECORD


TVP_OPTIONS_SPEC

:TVP_FLAG1_BFLD;


NBR_TVP_SUMS

: UINT8;


NBR_TVP_DMDS

: UINT8;


NBR_SECONDARY_PEAKS
: UINT8;


NBR_TVP_DAYS

: UINT8;


TVP_DAY_INCR

: UINT8;

END;

TABLE DIM_TVP_TBL = DIM_TVP_RCD;

Identifier
Value
Definition
TVP_FLAG1_BFLD




TOU_TIER_USE_FLAG
FALSE
End device is not capable of relating time variable prices to TOU tiers.



TRUE
End device is capable of relating time variable prices to TOU tiers.


TVP_DEFAULT_CODE

Mechanism for pricing when TVP schedule contains no applicable day records.



0
Default to base price.



1
Default to TOU schedule (decade 50).



2
Maintain last valid price signal. 



3
Default to zero day schedule record in 162.

DIM_TVP_RCD

NBR_TVP_SUMS
0..255
Maximum number of sources of real time summation measurements this end device is capable of supporting.


NBR_TVP_DMDS
0..255
Maximum number of sources of real time demand ratchet measurements this end device is capable of supporting.


NBR_SECONDARY_PEAKS
0-255
Maximum number of secondary demand peaks to be calculated for each TVP demand to allow calculation of the next ratchet level. 


NBR_TVP_DAYS
0..255
Maximum number of Time Variable Pricing days this end device is capable of supporting.


TVP_DAY_INCR
1..255
Maximum pricing increments per day for time variable summation pricing.

9.11.2
Table 161 actual time variable pricing (TVP) functions table 

Table 161 Data Description

ACT_TVP_TBL (Table 161) defines the actual capabilities in use for non-TOU time variable pricing (TVP) control limits for the end device. The data structure of this table is identical to DIM_TVP_TBL(Table 160).  Elements are defined below.
TABLE ACT_TVP_TBL = DIM_TVP_TBL. DIM_TVP_RCD;

Identifier
Value
Definition
TVP_FLAG1_BFLD




TOU_TIER_USE_FLAG
FALSE
End device is not capable of relating time variable prices to TOU tiers.



TRUE
End device is capable of relating time variable prices to TOU tiers.


TVP_DEFAULT_CODE

Mechanism for pricing when TVP schedule contains no applicable day records.



0
Default to base price.



1
Default to TOU schedule (decade 50).



2
Maintain last valid price signal. 



3
Default to zero day schedule record in 162.

DIM_TVP_RCD

NBR_TVP_SUMS
0..255
Current number of sources of real time summation measurements this end device is capable of supporting.


NBR_TVP_DMDS
0..255
Current number of sources of real time demand ratchet measurements this end device is capable of supporting.


NBR_SECONDARY_PEAKS
0-255
Current number of secondary demand peaks to be calculated for each TVP demand to allow calculation of the next ratchet level. 


NBR_TVP_DAYS
0..255
Current number of Time Variable Pricing days this end device is capable of supporting.


TVP_DAY_INCR
1..255
Current pricing increments per day for time variable summation pricing.

9.11.3
Table 162 time variable pricing Configuration table

Table 162 Data Description

TVP_SETUP_TBL (Table 162) provides the basic sources and setup for TVP functionality.  This includes the selection of sources, definition of how the costs are calculated.   
TYPE TVP_DEMAND_SELECT_BFLD = BIT FIELD OF UINT8;

TVD_DEMAND_DUR_CODE
: UINT(0.2);


SECONDARY_PEAKS_FLAG
: BOOL(3);

Filler



: FILL(4-7);
END;

TYPE TVP_SUM_SELECT_RCD = PACKED RECORD


TVP_SUM_SOURCE

: UINT8;


SUM_PRICE_FACTOR

: UINT8;


SUM_PRICE_DIVISOR

: UINT8;

END;

TYPE TVP_DEMAND_SELECT_RCD = PACKED RECORD


TVP_DEMAND_SOURCE

: UINT8;


TVD_DURATION_CODE

: TVP_DEMAND_SELECT_BFLD;


TVD_DEMAND_DURATION_LENGTH
: UINT16;

END;

TYPE TVP_LP_SCALING_RCD = PACKED RECORD


TVP_LP_DIVISOR

: UINT16;


TVP_LP_MULTIPLIER

: UINT16;

END;

TYPE TVP_SELECT_RCD = PACKED RECORD


TVP_SUM_SOURCES

:ARRAY[ACT_TVP_TBL.NBR_TVP_SUMS] 





OF TVP_SUM_SELECT_RCD;


IF ACT_TVP_TBL.TOU_TIER_USE_FLAG
THEN

TVP_TIER_PRICES
: ARRAY[ACT_REGS_TBL.NBR_TIERS] OF NI_FMT1;


END;


TVP_DMND_SOURCES
:ARRAY[ACT_TVP_TBL.NBR_TVP_DMDS] 





OF TVP_DEMAND_SELECT_RCD;


LP_COST_SCALING
: TVP_LP_SCALING_RCD;

END;

TABLE TVP_SETUP_TBL = TVP_SELECT_RCD;
Identifier
Value
Definition
TVP_DEMAND_SELECT_BFLD

TVD_DEMAND_DUR_CODE

Code defining the way the ratchet duration is calculated


0
Duration is confined to current billing period.


1
Duration is confined to count of billing periods.


2
Duration is confined to day count following new ratchet level detection. 


3
Duration is confined to current billing period.

SECONDARY_PEAKS_FLAG
TRUE
This ratchet uses multiple secondary peak detection to calculate next level.


FALSE
This ratchet uses single secondary peak detection to calculate next level.
TVP_SUM_SELECT_RCD

TVP_SUM_SOURCE

Index into Table 16 or 17 selecting the source for a single TVP summation value.


PRICE_FACTOR

Multiplier for converting price and the associated source increments into cost.  

See PRICE_DIVISOR below as well.


PRICE_DIVISOR

Divisor for converting price and source increments into cost.  The equation used is:



Cost=Σ(ΔSource*PRICE_FACTOR/PRICE_DIVISOR)
TVP_DEMAND_SELECT_RCD

TVP_DEMAND_SOURCE

Index into Table 16 or 17 selecting the source for a single TVP demand value.


TVD_DURATION_CODE 

See definitions in 

TVP_DEMAND_SELECT_BFLD above.

TVD_DMND_DURATION_LEN
0-65535
Maximum length of time that the current demand ratchet value may set the cost of energy. Units defined by TVD_DEMAND_DUR_CODE.
TVP_LP_SCALING_RCD

TVP_LP_DIVISOR
0-65535
A divisor for scaling interval cost to fit in a LP interval.

TVP_LP_MULTIPLIER
0-65535
A multiplier for scaling interval cost to fit in a LP interval.
TVP_SELECT_RCD

TVP_SUM_SOURCES

Array of selection records for each TVP summation per TVP_SUM_SELECT_RCD.

TVP_TIER_PRICES

Array of commodity prices associated with each TOU tier.

TVP_DMND_SOURCES

Array of selection records for each TVP demands per TVP_DEMAND_SELECT_RCD.

LP_COST_SCALING

See 

9.11.4
Table 163 Time Variable Pricing (TVP) Status Table

Table 163 Data Description

TVP_STATUS_TBL (Table 163) provides the current conditions involving TVP activity in the meter.  This includes current costing rates and the projected variations in those costs. Also included are structures for observing operating demand ratchets when selected. 
TYPE TVP_DEMAND_RCD = PACKED RECORD


PEAK_LEVEL


: NI_FMAT2;


PEAK_OCCURRED

: SDATE_TIME;

END;

TYPE DMD_STAT_RCD = PACKED RECORD


CURRENT_DEMAND_RATCHET
: TVP_DEMAND_RCD;


CURRENT_RATCHET_COST

: NI_FMAT1;

LONGEST_TIME_REMAINING

: SDATE_TIME;

SECONDARY_PEAKS





: ARRAY[ACT_TVP_TBL.NBR_SECONDARY_PEAKS] OF TVP_DEMAND_RCD;

PROJ_NEXT_RATCHET_COST
: NI_FMAT1;
END;

TYPE SUM_STAT_RCD = PACKED RECORD


CURRENT_SUMMATION
: NI_FMAT1


CURRENT_COST

: NI_FMAT1;


CURRENT_PRICE_ORIGIN
: UINT8;


CURRENT_PRICE

: NI_FMAT1


TIME_REMAINING_AT_PRICE
: SDATE_TIME


NEXT_SCHEDULED_PRICE
: NI_FMAT1

END;

TYPE TVP_BILL_PROJ_RCD = PACKED RECORD


TVP_SUM_STATUS
: ARRAY[ACT_TVP_TBL.NBR_TVP_SUMS] OF SUM_STAT_RCD;


TVP_DMD_STATUS
: ARRAY[ACT_TVP_TBL.NBR_TVP_DMDS] OF DMD_STAT_RCD;

END;

TABLE TVP_STATUS_TBL = TVP_STATUS_RCD;
Identifier
Value
Definition
TVP_DEMAND_RCD

PEAK_LEVEL

Demand peak quantity in source units.


PEAK_OCCURRED

Date and time of demand peak quantity.
DMD_STAT_RCD

CURRENT_DEMAND_RATCHET
Demand value currently acting as the demand ratchet value, plus time of occurrence. See TVP_DEMAND_RCD for detail.


CURRENT_RATCHET_COST

Cost contribution to the bill by the current ratchet demand peak.

LONGEST_TIME_REMAINING

Remaining time the current ratchet demand peak will be used if a new demand peak does not occur.  When this time expires the maximum secondary peak becomes the new ratchet demand.

SECONDARY_PEAKS

An ordered array of lower peaks occurring following the demand currently being used as ratchet. Note that if a secondary peak exceeds the value of the ratchet demand then that peak becomes the new ratchet value and the secondary peak array is cleared.  

PROJ_NEXT_RATCHET_COST
Projected cost contribution to the bill calculated from maximum secondary peak.  
SUM_STAT_RCD

CURRENT_SUMMATION

The current value of a summation source quantity.

CURRENT_COST

The accumulated cost contribution from a single summation source for the current billing period.

CURRENT_PRICE_ORIGIN

Code defining the origin of the current price.



0
TOU Schedule.


1
TVP Schedule.


2
Spot Pricing Procedure.


3
External contacts.


>3
Undefined.

CURRENT_PRICE

The price at which a summation quantity is currently being costed.

TIME_REMAINING_AT_PRICE

Remaining time at which current cost will be effective.  Note that some spot pricing models may allow early override of the current price. 

NEXT_SCHEDULED_PRICE

The price scheduled to take effect at the end of TIME_REMAINING_AT_PRICE.  Again this price may be overridden in some spot pricing models.
TVP_BILL_PROJ_RCD

TVP_SUM_STATUS

Array of the status of each TVP summation source.  See SUM_STAT_RCD above for details.

TVP_DMD_STATUS

Array of the status of each TVP demand source. See DMD_STAT_RCD above for details.
9.11.6
Table 164 Time Variable Pricing Schedule Table
Table 164 Data Description

TVP_SCHEDULE_TBL (Table 164) provides the TVP schedules stored in an array with dated records.  These include the capability to update pricing without disrupting data collection.
TYPE TVP_INCR_RCD = PACKED RECORD


START_TIME

: STIME;


TVP_PRICE

: NI_FMAT1;

END;

TYPE TVP_PL_RCD = PACKED RECORD


DAYPRICELIST
: ARRAY[ACT_TVP_TBL.TVP_DAY_INCR] OF TVP_INCR_RCD;

END;

TYPE TVP_DAY_RCD = PACKED RECORD


TVP_DATE

: DATE;


TVP_SOURCES
: ARRAY[ACT_TVP_SPEC_TBL.NBR_TVP_SUMS] 





OF TVP_PL_RCD;

END;

TYPE DAY_POINTERS_RCD = PACKED RECORD


LATEST_ENTRY_PTR

: UINT8;


EARLIEST_ENTRY_PTR
: UINT8;


CURRENT_ENTRY_PTR
: UINT8;

END;

TYPE TVP_SCHEDULES_RCD = PACKED RECORD


TVP_SCHEDULE

: ARRAY[ACT_TVP_SPEC_TBL.NBR_TVP_DAYS] 





OF TVP_DAY_RCD;


POINTERS


: DAY_POINTERS_RCD


TVP_DMD_PRICES

: ARRAY[ACT_TVP_SPEC_TBL.NBR_TVP_DMDS] 





OF NI_FMAT1;

END;

TABLE TVP_SCHEDULES_TBL = TVP_SCHEDULES_RCD;
Identifier
Value
Definition
TVP_INCR_RCD

START_TIME

Start time (in hours and minutes) of the associated price.  Note that pricing information received from another origin, at or following the start time overrides use of the price associated with this time. 


TVP_PRICE

Price code associated with the START_TIME. This price is applied to increments in a selected TVP Summation source.
TVP_PL_RCD

DAYPRICELIST

Array of price change definitions (see TVP_DAY_INCR) per day for a single summation source.

TVP_DAY_RCD

TVP day record. 


TVP_DATE

Applicable date of TVP record.


TVP_SOURCES

An array of price change definitions (See TVP_PL_RCD) for all TVP Summation sources, for a single day.
DAY_POINTERS_RCD

LATEST_ENTRY_PTR

Index into TVP_SOURCES pointing to the entry in the array with the latest date.

EARLIEST_ENTRY_PTR

Index into TVP_SOURCES pointing to the entry in the array with the earliest date.

CURRENT_ENTRY_PTR

Index into TVP_SOURCES pointing to the entry in the array with the current date.
TVP_SCHEDULES_RCD

TVP_SCHEDULE

Array of TVP schedule day records for all Sources. 


POINTERS

Pointers to show ordering of day records.

TVP_DMD_PRICES

Array of prices to apply for each TVP demand sources.
9.11.8
Table 167 TVP Current Bill Projection Table
Table 167 Data Description

TVP_BILL_PROJ_TBL (Table 167) provides a view of the time variable costs to-date for the current billing period.  ...

TYPE TVP_START_STOP_RCD = PACKED RECORD


START_DT

STIME_DATE;


END_DT

STIME_DATE;
END;

TYPE SUM_BILL_RCD = PACKED RECORD


SUM_QTY

NI_FMAT1;


SUM_COST

NI_FMAT1;
END;

TYPE DMD_BILL_RCD = PACKED RECORD


DMND_QTY

: NI_FMAT1;

DMND_COST

: NI_FMAT1;


DMND_QTY

: NI_FMAT1;


DMND_QTY_START
: NI_FMAT1;
END;

TYPE TVP_BILL_PROJ_RCD = PACKED RECORD


START_STOP

: TVP_START_STOP_RCD


TVP_SUMMATIONS
: ARRAY[ACT_TVP_TBL.NBR_TVP_SUMS] OF SUM_BILL_RCD;


TVP_DEMANDS
: ARRAY[ACT_TVP_TBL.NBR_TVP_DMDS] OF DMD_BILL_RCD;


FUEL_CHARGE
: NI_FMAT1;


DIST_CHARGE

: NI_FMAT1;


FIXED_CHARGES
: NI_FMAT1;


SERVICE_FEE

: NI_FMAT1;


BILL_MINIMUM
: NI_FMAT1;


SUBTOTAL

: NI_FMAT1;


SALES_TAX

: NI_FMAT1;


TOTAL_DUE

: NI_FMAT1;

END;

TABLE TVP_BILL_PROJ_TBL = TVP_BILL_PROJ_RCD;
Identifier
Value
Definition
TVP_START_STOP_RCD

START_DT

Start date and time (hours and minutes only) for current billing period.

END_DT

Date and time (hours and minutes only) that table contents were retrieved from end device.
SUM_BILL_RCD

SUM_QTY

Accumulated summation quantity since start of billing period. 

END_DT

Summation of costs accumulated since start of billing period.
DMD_BILL_RCD


DMND_QTY

Current ratchet demand value. 

DMND_COST

Demand time variable cost charges accumulated since start of the current billing period.  

PEAK_DMND_QTY

Peak demand during current billing period. 

DMND_QTY_START

Ratchet demand at start of billing period. 
TVP_BILL_PROJ_RCD


START_STOP

See definition in TVP_START_STOP_RCD above. 

TVP_SUMMATIONS

An array of summation values and their cost contributions to the current bill, formatted per SUM_BILL_RCD above. 

TVP_DEMANDS

An array of summation values and their cost contributions to the current bill, formatted per DMD_BILL_RCD above. 

FUEL_CHARGE

Current billing period fuel charge (if any). 

DIST_CHARGE

Distribution fee or charges for current billing period. (if any)

FIXED_CHARGES

Fixed charges from tariff (if any) for current billing period. 

SERVICE_FEE

Service fee from tariff (if any) for current billing period.

BILL_MINIMUM

Minimum bill from tariff (if any) for current billing period.

SUBTOTAL

Sum of all costs listed above in this record for current billing period.

SALES_TAX

Minimum bill from tariff (if any) for current billing period.

TOTAL_DUE

Sum of SUBTOTAL and SALES_TAX for current billing period.
9.11.9
Table 168 TVP Previous Bill Table

Table 168 Data Description

PREV_TVP_BILL_TBL (Table 168) provides an end of billing period snapshot of table 167.  
TABLE TVP_BILL_PROJ_TBL = TVP_BILL_PROJ_TBL.TVP_BILL_PROJ_RCD;
Identifier
Value
Definition
TVP_START_STOP_RCD


START_DT

Start date and time (hours and minutes only) for previous billing period.

END_DT

End date and time (hours and minutes only) for previous billing period.
SUM_BILL_RCD


SUM_QTY

Accumulated summation quantity during previous billing period. 

END_DT

Summation of costs associated with summation quantity accumulated during previous billing period.
DMD_BILL_RCD


DMND_QTY

Ratchet demand value at end of previous billing period. 

DMND_COST

Demand cost charges accumulated during previous billing period.  

PEAK_DMND_QTY

Peak demand during previous billing period. 

DMND_QTY_START

Ratchet demand at start of previous billing period. 
TVP_BILL_PROJ_RCD


START_STOP

See definition in TVP_START_STOP_RCD above. 

TVP_SUMMATIONS

An array of summation values and their cost contributions to the previous billing period bill, formatted per SUM_BILL_RCD above. 

TVP_DEMANDS

An array of summation values and their cost contributions to the previous billing period bill, formatted per DMD_BILL_RCD above. 

FUEL_CHARGE

Previous billing period fuel charge (if any). 

DIST_CHARGE

Distribution fee or charges for previous billing period. (if any)

FIXED_CHARGES

Fixed charges from tariff (if any) for previous billing period. 

SERVICE_FEE

Service fee from tariff (if any) for previous billing period.

BILL_MINIMUM

Minimum bill from tariff (if any) for previous billing period.

SUBTOTAL

Sum of all costs listed above in this record for previous billing period.

SALES_TAX

Minimum bill from tariff (if any) for previous billing period.

TOTAL_DUE

Sum of SUBTOTAL and SALES_TAX for previous billing period.
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