
ral Electric Cooperative Corporation 
109 Bagby Park 0 Grayson, KY 41143-1292 
Telephone 606-474-5 136 0 1-800-562-3532 0 Fax 606-474-5862 

July 14,2009 

Mr. Jeff Derouen, Executive Director 
Kentucky Public Service Commission 
P. 0. Box 615 
Frankfort, KY 40602-06 15 

JUL 1 6 20:':g 
PUBLIC SERVICE 

COMMISSION 

W: Request for Deviation fiom 
807 KAR 5:041, Section 15 (3) 

Dear Mr. Derouen: 

Please find the attached revised request to allow Grayson Rural Electric Cooperative to 
adopt a sample testing method of our single-phase meters. 

The statistical methods in American National Standard ANSVASQC 21.9-2003 
(Sampling Procedures and Tables for Inspection) will be used to analyze the test results. 
Future testing levels will be determined fiom this methodology. 

A sample meter test program of our single-phase meters will allow our cooperative to 
save in operational costs over the eight year cycle $446,147.90 with no sacrifice of meter 
testing accuracy or integrity. Along with our fully-automated meter reading program, 
this sample test program will M e r  improve our revenue metering efficiency. 

Sincerely, 

GRAYSON RURAL ELECTRIC 
COOPERATIVE CORPORATION 

U 
Carol Hall Fraley 
President 

CHGhcg 

Enclosure 

Cc: Randy Blevins, Manager of Power Use and Metering 

A Touchstone Energy' Cooperative 
c-- 



rayso 

Prepared by 
James D. Bridges, B.E. 

Distribution System Solutions, Inc. 
Walton, Kentucky 

Revised 
May 27,2009 



P F GLE-P s LE ER T G 

~ ~ ~ Q ~ ~ ~ ~ ~ Q N  
Grayson Rural Electric Cooperative Corporation (GRECC) is an electric distribution 
cooperative located in northeastern Kentucky. GRECC is presently on schedule with its 
eight-year meter testing program. Since 2004, GRECC has been fully automated in 
single-phase meter reading. By adopting a sample meter testing program, GWCC will 
take another significant step towards maximizing efficiency in the single-phase meter 
reading and testing area of their operation. It is the purpose of this proposal to 
demonstrate the methods used and the cost savings achieved in sample testing. 

RULES AMD REGULATIONS 
Kentucky Public Service Commission (PSC) rules and regulations outline the required 
method and techniques of sample meter testing. GRECC will comply with PSC KAR 
5.041E, Section 16 when implementing its sample meter testing program. 

Section Id. Sample Testing of Single Phase Meters. A utility desiring to adopt a 
scientific sample meter testing plan for single phase meters shall submit its application to 
the commission for approval. Upon approval the sample testingplan may be followed in 
lieu of the periodic test prescribed in Section 15(3) of this administrative regulation. The 
plan shall include the following: 

(1) Meters shall be divided into separate groups to recognize diyerences in operating 
characteristics due to changes in design, taking into consideration date of manufacture and 
serial number. 

(2) The sampling procedure shall be based upon accepted statistical princ@les. 

(3) The same samplingprocedure shall be applied to each group. 

(4) N/A. 

(5) Whenever a meter is found to be more than two (2) percent fast or s&r)w, rej-nds or 
back billing shall be made for the period during which the meter error is known to have 
existed or if not known for one-half(U2) the elapsed time since the last test but in no case 
to exceed three (3) years. This provision shall apply only when sample testing of single 
phase meters has been approved by the commission and utilized by the utility. 



PROCEDURE 
As shown in the table below, meters will be divided into various test groups based upon 
mandacturer and type. Similar meters may be further divided by serial number break 
points. 

1 
2 
3 
4 
5 
6 

I 1 Manufacturer I Type I Population 
I I I 

ABB AB1 1,627 
Schlumberger CIS 4,452 
GE I210 100 
Landis & Gyr Mx 5,433 

Landis & Gyr MS 45 
Landis & Gyr Mx 3,606 

The statistical meter sample testing will follow American National Standard 
AXSUMQC Z1.9-2003(Sampling Procedures and Tables for Inspection). 
Each test group will be randomly sampled by a computerized process. The GRECC 
billing computer system will be used for this process. 

Part A7. Sample Selection, fiom the above standard, states that Inspection Level IIH shall 
be used for the discrimination level. Unless otherwise required by the PSC, this level will 
be in effect for the GRECC program. 

The Acceptance Quality Level (AQL) is defined as the quality level that is the worst 
tolerable product average when a continuing series of lots is submitted for acceptance 

Due to the &2% limits, the sample groups shall be tested using an AQL of 2.5. This value 
can be found in Table A-1 . 

sampling. 



PROCEDUIWcont.) 
Newly installed meters will be added to the proper group and will be eligible for sample 
testing the following year. New meters fiom a different manufacturer or with different 
characteristics/features will require the formation of a new group. As new meters are 
purchased in lots, a sample test group will be established just for the new meter testing. 
An AQL of 1 .O will apply to the new meter testing. 

ANSUASQ 21.9-2003 

Table A-l 
AQL Conversion Tuble 

0.440 lo 0.669 
0.700 ID 1.09 

lo 1.64 
1.65 Io 2.19 2s 

4.40 10 6.99 6.5 
7.00 l o  10.9 10.0 

5 



ANWASQ 21.9-2003 

Table A-2' 
Sample Size Code Letters' 

Lot Size 

2 to 8 
9 to 15 

16 to 25 
26 to 50 
51 to 90 
91 to 150 

151 to 280 
281 to 400 
401 to 500 
501 to 1,200 

1,201 to 3,200 
3,201 to 10,000 

10,001 to 35,000 
35,001 to 150,000 
50,001 to 500,000 
iO0,OOl and over 

Inspection Levels - 
Special 
s3 s4 

B B  
B B  
B B  
B B  
B B  
B C  
B D  
C E  
C E  
D F  
E G  
F H  
G I  
H J  
H K  
H K  

- 

- 

General 
I urn 
B B C  
B B D  
B C E  
C D F  
D E G  
E F H  
F G I  
G H J  
G I J  
H J K  
I K L 
J L M  
K M N  
L N P  
M P P  
N P P  

'The theory governing inspection by variables depends on 
the properties of the normal distribution and, therefore, 
this method of inspection i s  only applicable when then: is 
reason to believe that the frequency distribution is normal. 

'Sample size code letters aven in body of table are appli- 
cable when the indicated inspection levels are to be used. 



PROCEDUFE(cont.) 
Randomly selected meters (lot) fiom each group will be sent the meter shop. All non- 
registering meters will be replaced by another random selection. 
The meters will be tested under full load, light load and 50% power factor. 

Sample 
Size 
Code 
Le1tcr 

B 
C 

D 
E 
I: 

G 
I I  
I 

J 

K 
L 
M 
N 
r 

For each lot, calculations will be based on the Double Specification Limit Variability 
Unlcnovvn-Standard Deviation Method. Full Load test results will be evaluated. Example 
B-4 in A.NSUMQC 21.9-2003 demonstrates this calculation method. Table B-3 is 
included in this proposal. 

Sample 
Sic 

3 
4 

5 
7 
IO 

15 
20 
25 

35 

50 

75 
100 

150 

zuu 

The results fiom each group’s test lot will be examined to determine meter accuracy. If a 
group does not meet the AQL standards for the group size, the entire group will be tested 
within 18 months. 

T 

$8 
E% !tr 

Ef; Table B-3 Standard Deviation Method 
Master Table for Normal and Tightened Inspection for Plans Based onvariability Unknown 

(Double Specification Limit and Form 2-Single Specification Limit) 
t 

. IO  .I5 2 5  .4U .65 

I Acccpbnce Quolily Limits (nom1 inspcction) 
__ 
I.UD - : 
1.49 

3.33 
3.55 
3.27 

3.06 
2.93 
2.86 

2.66 

2.47 
2.27 
2.18 

2.05 

2.04 

1.50 

- 

- 

__ 
__ 

- 

__ 

- 

- 
1.50 - 

-it- 
5.46 

5.82 
5.34 
4.72 

4.32 

4.10 
3.97 

3.70 

3.44 

3.17 
3.06 

2.88 
2.86 

2.50 

- 

- 

__ 
__ 

___ 

__. 

- 
Acceptmcc Quality Limib (tiglitened inspeclion) I 

All AQL V B I U ~ S  are in percent nonconforming. T denotes plan used exclusively on tightened inspection nnd 
provides symbol for identification of oppropriale OC curvc. 

Use first sampling plon below nmw; thnt is, both sample size 8s mell as k vnlue. When sample size equals or 
exceeds lot size, every item iii the lot must be inspecfed. 

k 2 I 
D I 

c! 
E 
0 0 W 

I 



COST SAVINGS/CONCLUSION 
A substantial reduction in cost will be achieved by implementing the sample meter test 
method. Once the program is established, only a small percentage of the present labor and 
testing effiorts will be required. This reduction results in a cost savings without 
compromising single-phase revenue metering accuracy. 

Cost Savings to Grayson RECC due to a change to Sample Metering 

Assumotions: 
Needing to test 300 sample meters annually 
-this can be accomplished over one month 
Current practice is to test approximately 5000 meters over three years 
-this requires a full year to accomplish 

Current Annual Costs 
Labor #units Hours Cost1 hour 

2 2,080 $ 23.65 
Transportation 1 774 $ 21.91 

Costs for 3 years during the 8 year cycle 

Potential Annual Costs 
Labor #* Hours Cost I hour 

2 173 $ 23.65 
Transportation 1 65 $ 21.91 

Costs during the 8 year cycle 

Savings over the 8 year cycle 

w 
77.11% $ 

$ 
$ 

8 

Benefits 
77.11% $ 

$ 
$ 

$ 

$i 

174,247.90 
16,958.34 

191,206.24 

573,618.73 

14.520.66 
1,413.20 

15,933.85 

127,470.83 

446,147.90 


