Contribution #: [TF0404-125-1]

	Project:
	ANSI C12.19


	Title:
	How many kWh


	Author(s):
	Martin J. Burns

Ed Beroset, Elster

Ginger Zinkowski, GE

Michel Villette, Nertec

	Contact:
	Name: Martin J. Burns 

Organization: Hypertek, Inc. for EPRI

Address: 14624 Country Creek Lane, North Potomac, MD 20878

Tel: (301) 315-9101

Fax: (301) 217-9053

Email: burnsmarty@aol.com

	Related Document(s):
	TF0207-090-2

	Supersedes
	TF0207-090-2

	Submission Date:
	Thursday April 29, 2004


	Distribution:
	Industry Canada Task Force members 

ANSI C12 SC17 members 

IEEE SCC31 members



	Abstract:
	There is some degree of potential conflict of interpretation of the 1 and 2, and 10 decades. This contribution replaces Appendix F and describes how to obtain the kWh from a meter using standard tables.

	Objectives addressed and/or introduced:
	This contribution describes a means to allow a client of the C12.19 device to determine explicitly the location and scaling of kWh register values.



	Disclaimer Notice:
	This document is offered as a basis for discussion in accordance with the submission rules of ANSI C12.19



	Summary of modifications to the Standard Document:
	Add a new annex to the working document. This contribution is at the draft stage and not ready for incorporation.


This contribution is designed to be incorporated into the working document as ANNEX F. 

1 ANNEX F

(Informative)

This informative annex describes a procedure for locating and computing the kWh accumulator value from a C12.19 meter, assuming that it is present in table 23. This method or a variation on it might also be applied to the computation of values other than kWh in this decade.

In order to obtain this commonly sought value from a C12.19 meter, several tables must be read and understood to locate the information desired and apply the proper scaling factors to arrive at a value with known engineering units. Note that it is not implied that all this information must be acquired each time a meter is read or where this information is obtained. It merely documents an algorithm by which a complete description of standard meter tables can be used to compute the kWh measurement.  

Three examples are presented and the only difference between them is whether some newer Standard Tables are present or not.  (Note: in this annex ST means Standard Table). Which methods can be used depends on the existence of the required standard tables. Their existence can be determined by reading : 

GEN_CONFIG_TBL.STD_TBLS_USED 

Check to see if ST-17 is among the supported tables.  If not, use the first algorithm; if so, use the second algorithm. Finally, this annex describes how to obtain and interpret register values using decade 10. Check if ST-102 is present to determine if this method can be applied.
1.1 Method when only Standard Tables from ANSI C12.19-1997 are used

1.1.1 The steps are summarized as follows:

1. Read table 0 to arrive at the representation of data inside the meter

2. Read tables 11,12,15,16 to obtain the availability, units of measure (UOMs) and scaling of measurements that the meter provides

3. Read tables 21,22 to obtain the description of the data available in table 23 where the accumulator value can be found.

4. Read table 23 to obtain the actual value of the kWh

5. Apply appropriate scale factors to arrive at the engineering value of kWh.

1.1.2 Detailed Procedure

1. read from Standard Table 0 (GEN_CONFIG_TBL) read:
GEN_CONFIG_TBL.DATA_ORDER, 
GEN_CONFIG_TBL.NI_FMT1,
GEN_CONFIG_TBL.FMT2  

2. read from Standard Table 11 (ACT_SOURCES_LIM_TBL), read:
NBR_DEMAND_CTRL_ENTRIES
DATA_CTRL_LENGTH
NBR_DATA_CTRL_ENTRIES
NBR_CONSTANTS_ENTRIES
NBR_SOURCES

3. read Standard Table 21 to get the dimensions Standard Table 22

4. read Standard Table 22 to obtain the sources 

5. read Standard Table 16 (SOURCES_TBL) at the indices obtained in step 4

6. for each matching source in Standard Table 16, count the number of UOM_ENTRY_FLAG entries which are set to TRUE that are at or before this index.

7. Use the count obtained in step 6 as an index into ST-12 to look up the source.

8. If the UOM_ENTRY record matches the desired value (e.g. an ID_CODE value of 0, Active Power – W, the desired Qx_ACCOUNTABILITY flags, etc.), then this is the correct source.

9. Look up each of the CONSTANTS_FLAG and the CONSTANTS_TO_BE_APPLIED flag from ST-16 at the index obtained in step 4 and apply the same counting mechanism as outlined in steps 6 and 7 to obtain the constant index, if not applied

10. use the index obtained in step 9 as an index into Standard Table 15 (CONSTANTS_TBL) and obtain the MULTIPLIER, OFFSET and apply them if necessary.

11. Also, using the same ST-15 index, apply the RATIO_F and RATIO_P multipliers if not already applied according to SET_FLAGS

12. The offset into Table 23 may be computed as: ACT_REGS_TBL.DEMAND_RESET_CTR_FLAG + sizeof(NI_FORMAT1)* the index into ST-22 at which the desired source was found.  The size is sizeof(NI_FORMAT1)

13. Read Standard Table 23 and obtain the NI_FORMAT1 number as described in step 12.

14. Add the OFFSET from step 10

15. Multiply by the MULTIPLIER from step 10

16. if the CONSTANTS_TO_BE_APPLIED flag from step 9 was TRUE, then multiply the value obtained in step 15 by RATIO_F and then by RATIO_P

1.2 Method when Standard Tables from ANSI C12.19-1997 and Alternate Sources Table (Standard Table 17) is used

1.2.1 The steps are summarized as follows:

1. Read table 0 to arrive at the representation of data inside the meter

2. Read tables 11, 15, 17 to obtain the availability, units of measure (UOMs) and scaling of measurements that the meter provides

3. Read tables 21, 22 to obtain the description of the data available in table 23 where the accumulator value can be found.

4. Read table 23 to obtain the actual value of the kWh

5. Apply appropriate scale factors to arrive at the engineering value of kWh.

1.2.2 Detailed Procedure

1. read from Standard Table 0 (GEN_CONFIG_TBL) read
GEN_CONFIG_TBL.DATA_ORDER
GEN_CONFIG_TBL.NI_FMT1
GEN_CONFIG_TBL.FMT2

2. read from Standard Table 11 (ACT_SOURCES_LIM_TBL), read
NBR_DEMAND_CTRL_ENTRIES
DATA_CTRL_LENGTH
NBR_DATA_CTRL_ENTRIES
NBR_CONSTANTS_ENTRIES
NBR_SOURCES

3. read Standard Table 21 to get the dimensions ST-22

4. read Standard Table 22 to obtain the sources 

5. read Standard Table 17 (ALT_SOURCE_TBL) at the indices obtained in step 4

6. If the UOM_ENTRY record matches the desired value (e.g. an ID_CODE value of 0, Active Power – W, the desired Qx_ACCOUNTABILITY flags, etc.), then this is the correct source.

7. If the ST-17 CONSTANTS_TO_BE_APPLIED flag is TRUE, then note the index contained in MULTIPLIER_SELECT.

8. use the index obtained in step 7 as an index into Standard Table 15 (CONSTANTS_TBL) and obtain the MULTIPLIER, OFFSET and apply them if necessary.

9. Also, using the same ST-15 index, apply the RATIO_F and RATIO_P multipliers if not already applied according to SET_FLAGS

10. The offset into Table 23 may be computed as: ACT_REGS_TBL.DEMAND_RESET_CTR_FLAG + sizeof(NI_FORMAT1)* the index into ST-22 at which the desired source was found.  The size is sizeof(NO_FORMAT1)

11. Read Standard Table 23 and obtain the NI_FORMAT1 number as described in step 12.

12. Add the OFFSET from step 8

13. Multiply by the MULTIPLIER from step 8

14. if the CONSTANTS_TO_BE_APPLIED flag from step 7 was TRUE, then multiply the value obtained in step 13 by RATIO_F and then by RATIO_P

1.3 Decoding Meter readings via Decade 10
This section describes how to interpret data obtained from decade 2 and 6 using the information in decade 10.

In this use case, the meter data is read and then interpreted:  

1. If raw data from table 64, 65,66 and 67, divide by LP_CTRL_TBL.SCALARS_SET and multiplier by LP_CTRL_TBL.DIVISORS_SETx if and  

2. Add OFFSET if OFFSET_PRESENT and not OFFSET_APPLIED

3. Multiply by MULTIPLIER if MULTIPLIER_PRESENT and not MULTIPLIER

4. Apply EXPRESSION if EXPRESSION_PRESENT and not EXPRESSION

5. Value in unit defined by ID_CODE, TIME_BASE and MULTIPLIER available in table 102

6. Divide by DISPLAY_MULTIPLIER  if DISPLAY_MULTIPLIER _PRESENT and not DISPLAY_MULTIPLIER _APPLIED

7. Multiply by F_RATIO, multiply by P_RATIO if EXTERNAL_SCALING_PRESENT

8. Format following FORMATING or ALT_FORMATING hint

We now have value as displayed by the end device

9. Multiply by F_RATIO, multiply by P_RATIO if EXTERNAL_SCALING_PRESENT

We now have value in engineering units


























































Disclaimer: 

This contribution has been prepared to assist Table Fest II. This document is offered as a basis for discussion in accordance with the submission rules of Table Fest II (ANSI C12.19-1997, IEEE 1377-1997, MC-Requirements and TF9804-001).

