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Mr. Bromley testified (Page 13, lines 6 - 11) that testing of 1V thermal demand meters 

has been conducted in compliance with FPSC rules. Do you agree with this testimony? 

No. This issue is similar to one addressed in Mr. Matlock’s testimony filed on behalf 

4 of PSC staff. Mr. Matlock recognized that FPSC rules do not specifically address how to 

5 ’ determine the appropriate refund for over-registration by demand meters (Matlock Direct 

6 Testimony, Page 7-8, lines 24 -’ 1). Likewise, the FPSC rules do not specifically address how 
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1V thermal demand meters should be tested. Rule 25-6.052(2)(a) addresses the performance 

of thermal demand meters, but does not specify where on the meter’s scale testing should be 

conducted. However, this issue is addressed by both ANSI Standard C12.1-2001 and the 

meter’s manufacturer,T;andis & Gyr. ANSI C12.1 states in section 5.2.1.2 that 

“[m]echanical or lagged thermal demand meters should be tested at load points at or above 

50% of full scale.” (See 013 TDM, attached hereto as Rebuttal Exhibit GB-1.) Likewise, 

Landis & Gyr, the manufacturer of the 1V thermal demand meters in this docket, also 

recommends that its thermal demand meters be tested at or above 50% of full scale. (See 

excerpt of Landis & Gyr Technical Manual, page 6, attached hereto as Rebuttal Exhibit GB- 

2.) While both of these sources recognize that a meter’s performance is acceptable when full 

scale error is less than 4% when tested between 25% and 100% of full scale, they clearly 

recommend testing at loads between 50% and 100% of full scale. 
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What is your understanding as to why ANSI and Landis & Gyr recommend testing at 

or above 50% of full scale? 

These entities recognize that the thermal demand meters are much more accurate 

when tested at higher load points. FPL has presumably known this since at least April 5,  

1982, when it received a letter from Landis & Gyr addressing this issue (See 4829-4832 

TDM, attached hereto as Rebuttal Exhibit GB-3.). In this letter, Landis &.Gkr provides a 
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chart which clearly depicts the relationship between meter error and “percent scale 

deflection,” or percent of full scale. This chart clearly indicates that a meter tested at 50% of 

scale, and exhibiting 0.5 % error, would register 1% error when tested at full scale. 

Likewise, a meter tested at 25% of full scale, an exhibiting a 0.25% error, would register 1% 

error when tested at full scale. This chart tells us that a meter exhibiting a 4% full scale error 

when tested at 50% of full scale will exhibit an 8% full scale error when tested at loo%, and 

that a 4% error when tested at 25% of full scale will result in a 16% error when tested at 

100%. 

What else has the manufacturer of the meters in dispute, Landis & Gyr, done to 

indicate that a meter tested at a higher load is more accurate than a meter tested at a 

lower load? 

This point is further emphasized by the letter sent by Landis & Gyr to FPL on May 

28, 1982 (See 001-002 TDM, attached hereto as Rebuttal Exhibit GB-4). In this letter, 

Landis & Gyr notifies FPL that it has changed its calibration procedures so that thermal 

demand meters are tested at 75%, rather than 50%, of full scale, and states that this change 

has allowed Landis & Gyr to “improve the performance of this product.” This letter also 

includes a “Calibration Warranty” for thermal demand meters, stating that meters are tested 

at 75% of full scale, and that calibration is maintained within plus or minus 1% of full scale. 

When this Calibration Warranty is viewed in conjunction with the chart attached to the April 

5 ,  1982, letter (Rebuttal Exhibit GB-3), it is clear that the meter manufacturer has instituted a 

policy designed to provide meters that are accurate over the range of recommended test load 

points. 

In conclusion, there is no FPSC Rule that specifies the manner in which thermal 

demand meters should be tested for accuracy. Therefore, Mr. Bromley’s testimony that 
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FPL’s testing was conducted in compliance with FPSC Rules is off base. 

Mr. Bromley testified (Page 13, line 13 - Page 15, line 13) that FPL has recently 

modified its process for testing customer requests for thermal demand meter tests and 

4 that this change is consistent, with the requirements of Rule 25-6.052. Do you agree 

5 I with this testimony? i 

6 
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No. There are several things about this,testimony that are incorrect. First, as 

discussed above, Rule 25-6.052 does not specify test requirements for thermal demand 
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meters. This rule only.addresses performance requirements of thermal demand meters. Mr. 

Bromley states (page 15, lines 12-13) that “Rule 25-6.052 state[s] that testing demand at any 

point between 25% an-d-lOO% of full scale is appropriate.” This is simply incorrect. Rule 

25-6.052 does not address test points - rather it addresses what constitutes acceptable 
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performance. Again, there is a reason why ANSI and the manufacturer recommend testing at 

or above 50% of full scale - and that reason is that these entities recognize that, due to the 
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inherent operating characteristics of these meters, testing at a low percentage of full scale 

provides no assurance that the meter will be accurate at higher points on the scale. In direct 

contrast to Mr. Bromley’s view, Landis & Gyr’s calibration warranty is premised on a test 

conducted at 75% of full scale, with a full scale accuracy of plus or minus 1 %. By testing at 

this point, at this level of accuracy, Landis and Gyr provides the best available assurance that 

its meters will meet the applicable performance standard (plus or minus 4% full scale error 

when tested between 25% and 100% of full scale) when tested. 

Do you have concerns about FPL’s recently “modified” test process for thermal 

Yes. The modification Mr. Bromley refers to is to test thermal demand meters at each 

customer’s 24-month average demand. As Mr. Bromley’s example indicates, this can result 
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1 in testing conducted at less than 50% of full scale - testing which is not recommended by 

2 either the meter manufacturer or ANSI. Mr. Bromley’s testimony conflates two very 

3 important - and very different - pieces of information that can be determined fiom FPL’s 

4 testing of thermal demand meters. In any meter test, it is possible to determine the 

5 I meter’s full scale accuracy and the meter’s test point accuracy. This issue is discussed in 

6 more detail below. 
I 
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Mr. Bromley testifies (Page 15, line 17 - Page 16, line 6) regarding which meters in this 

docket are entitled to.refunds for testing outside of allowed tolerance levels. What is 
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18 anywhere on the scale. 

your reaction to this testimony? 

I want to comment about the bent meter error found at a Target store, specifically, 

Target meter, serial # 23864871 , company # lV5871D, located at Fruitville Rd. Sarasota. 

This meter has two errors associated with its accuracy. The test records show a calibration 

error ranging from 2.21% to 3.57% depending on wherc the meter was tested by FPL on the 

fiill-scale. The other part of error in registration is due to a bent black maximum indication 

pointer. The pointer is bent outward toward the red instantaneous pointer, which causes the 

red pointer to strike the black pointer prematurely causing an erroneous deflection of 

approximately +2.5 divisions on the scale. That additional deflection amounts to +30 KWD 
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What is the effect of this bent black maximum modification pointer? 

SUST has documented with photography o ~ e r  a period of April 2002 through August 

2002 that the bent black pointer was never captured by the red pointer as FPL has claimed. 

In fact, on August 10, 2002, when the ineter was independently tested by Mr. Bob 

Annstrong, the representatives from FPL, SUSI and the FPSC all witnessed the pointers 

24 being separated. Mr. DeMars, FPL’s principle metering engineer was present and visually 
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1 inspected tlic meter to identify this mal-adjustment. That point in time is recorded on video 

2 and is a1Tailable for review if necessary. 

3 The historic billing data following the change out of the disputed meter supports the 

4 combined error. Since the meter replacement there has been an average of 58 KWD monthly 

5 , reductions. The fbll-scale of the meter is 7 with a multiplier constant of 120; therefore the 
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full-scale value of this meter is:840 KWD. If the percentage error of 3.57% stated above is 

calculated to a value of full-scale,,the error value is approximately 30 KWD. That 30 KWD 

combined with the mis:alignment error of 30 KWD equals a 60 KWD monthly error. The 

average monthly billing difference of -58 KWD is very convincing evidence that the pointers 

wcre ncver stuck together at any point through out the history of energy usage on this meter. 

Does this then equate to a percentage of error for this meter? 

Yes, according to my calculations, it equates to a 7.14% error as of full scale. 

Mr. Bromley testifies (Page 18, line 19 - Page 19, line 23) that the full scale percent 

error is the appropriate error to be used for calculating refunds for demand over- 

registration. Do you agree with this testimony? 

No. When a thermal demand meter is tested for as-found accuracy, three important 

pieces of information can be determined from that test. One is the full scale meter accuracy, 

the second is the test-point percent error, and the third is the zero error. As explained by Mr. 

Matlock in his testimony (Page l,O, lines 3 - 1 l), basing a customer’s refund on full scale 

error results in a refund that does not make the customer whole. 

For example, if a meter with a full scale reading of 5 is tested, and the tested meter 

reads 2 while the standard meter reads 1 , the following information can be determined: 

Full scale error: [(Tested Meter) - (Reference Meter)] / Meter Full Scale 

24 [(2 - l)] / 5 = 1/5, or 20% 
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2 

Test point error: [(Tested Meter) - (Reference Meter)] / Reference Meter 

[(2 - l)] / 1 = 1/1 = 100% 
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In this example, if the customer actually paid for two units of demand when only one 

unit of demand was actually used, the refund necessary to make the customer whole would 

be 100% of one unit of demand. Calculating the customer’s refund based on the full scale 
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error, and using FPL’s methodology, would res,ult in the following billing adjustment: 

Correction Factor = 1 / (registration percentage) = 1 / 1.20 = 0.8333 

Adjusted Demand = Billed Demand * Correction Factor 

= (2) * (0.8333) 

- -  =1.67 

So, in this example, the customer’s adjusted bill would be for 1.67 units of demand 

when only 1 .O unit of demand was used. If demand was billed, for example, at $10 per unit 

of demand, this customer’s adjusted bill would be for $16.70, when only $10 worth of 

demand was actually used. In other words, rather than getting back $10.00, the amount 

overcharged, the customer would get back only $3.30. Clearly, this does not make the 

customer whole. Moreover, using full scale error to calculate customers’ refunds fails to 

comply with the requirement of Rule 25-6.103 that refunds should be based on “the amount 

billed in error.” In this example, the amount billed in error is one unit, or $1 0 worth of 

demand. Therefore, the appropriate refund is $10, not $3.30. It should also be noted that the 

meter manufacturer, Landis & Gyr, also recommends using the test point error as one 

component of a proper refund calculation. (See April 5 ,  1982 letter in Rebuttal Exhibit GB- 

3.) 

What consideration should be given to zero error for refund calculation purposes? 

Neither FPL nor Mr. Matlock have properly considered the effects of zero error for 
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refund calculation purposes. As discussed by Landis & Gyr in its April 5, 1982, letter to 

FPL, a proper refund for demand over-registration is based on two components: the first is 

the “test load error” which is equivalent to the test-point error discussed above. The second 

is the zero error component. Zero error is the registration error that occurs when the 

indicating pointer is not on zero when the meter is energized, but with no current flowing 

through the meter. The total e&or is the sum of test load error and zero error. 

Although the test-point percent error may better represent the actual impact on a 

customer from an over-registering meter than does the full-scale calibration error, it does not 

always best represent the actual impact on the customer from meter over-registration. In fact, 

FPL also recognizes that using the tested meter accuracy often greatly understates the impact 

on the customer from thermal demand meter over-registration. This is why FPL, in 

providing refunds for 1V meters that over-registered demand beyond an acceptable range of 

tolerance, based refunds on the higher ofi 1) the test error; or 2) the actual percentage 

difference of the monthly demand readings of the new meter vs. the replaced meter. 

In fact, for the 263 1V meters and for which FPL provided a customer refund for 

demand over-registration, at least one third of these refunds (approximately 93 meters) were 

based on the percentage difference of the monthly demand readings of the new meter vs. the 

replaced meter. (See FPL Response to Staffs Interrogatory No. 3, attached hereto as 

Rebuttal Exhibit GB-5). Of these one third, approximately one half of these refunds 

(approximately 47 meters) were for meter error determined to be greater than 10%. 

Why is this significant? 

Many refunds were based on meter error of at least 30%, and the highest refind was 

based on a meter error of over 63%. Given this information, it is not difficult to discern why 

FPL determined it would be more fair to these customers to calculate their refunds based on a 
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1 comparison of the actual change that occurred when a thermal demand meter was replaced 

2 with an electronic demand meter. 

3 

4 

A “before and after” demand comparison provides the best indication of the actual 

change in demand experienced by the customer. This comparison is based on actual billing 

5 

6 

history, not on the results of a single meter test which, experience has demonstrated, is 

dependent upon the percentage’ of full scale at which the meter is tested - and therefore, is 

7 subject to manipulation and variation. In stark contrast, historical billing information does 

8 not change based on any test point of full scale and can be uniformly, and consistently, 

9 analyzed. 

10 Is there information filed in this case that provides a “before and after” review, 

11 similar to the “before and after” review FPL conducted on the accounts of other 

12 

13 

customers who had 1V Thermal demand meters? 

Yes. Exhibit 5 to my direct testimony provides a “before and after” comparison of 

14 the change in demand that the customers in this docket experienced when their thermal 

15 demand meters were replaced with electronic demand meters. This analysis is based on the 

16 same process and procedure that FPL used in determining the change in demand that 

, 17 occurred for 1V thermal demand meters for other, similarly situated customers not 

18 

19 

represented by my company. This analysis graphically demonstrates a step-change in 

demand registration (decrease) that occurred upon meter replacement. 

20 Should this “before and after” approach be used in considering the meters in this 

21 docket? 

22 
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Yes, since it is a valuable source of information regarding the actual change in 

demand a customer experienced. Additionally, Florida Statute states “No public utility shall 

make or give any undue or unreasonable preference or advantage to any person or locality, or 
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4 error; rather, it is the historical billing information that shows the actual effects upon a 

5 ’ customer when its thermal demand meter is replaced. Moreover, this approach is entirely 

subject the same to any undue or unreasonable prejudice or disadvantage in any respect.” 

What is the best available information to use for refund calculation purposes? 

The best available information for refund calculation purposes is not the full-scale 

6 consistent with FPL’s stated goal for calculating refunds for demand over-registration. FPL 
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witness Rosemary Morley testified in her direct testimony that “any refund amount should be 

based on the difference between the amount actually billed the customer less the amount 

which would have been billed if the meter had accurately measured the customer’s kW 

demand and kW usage..Using this method, the customer’s electric bill, less any refunds, is 

made equal to the electric bill which would have been rendered had the meter error not 

existed.” (Morley, Page 2, line 23 - Page 3, line 5). 

Is calculating refunds as suggested by Mr. Bromley’s direct testimony consistent with 

Mrs. Morley’s testimony? 

No. For all the reasons identified above, calculating refunds based upon full-scale 

meter error (as Mr. Bromley suggests) can never accomplish Ms. Morley’s above-stated 

objective. FPL’s position in this docket does not “hold the customer harmless from the 

effects of the meter error and return the customer to a correctly billed status quo.” (Morley 

Direct Testimony, Page 4, Lines 13 - 15). 

Mr. Bromley testifies (Page 20, lines 1 - 8) that there are 12 accounts that are subject to 

refund in this proceeding. Do you agree with this testimony? 

No. All 14 accounts in this proceeding are identified in Exhibit 5 to my direct 

testimony, and all these accounts are subject to refund. There is a mix-up regarding a Target 

account in Bonita Springs for the Target store on State Road 7 in Boca Raton. The Target 
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1 Bonita Springs store was identified in error in the Petition. The Target store located on State 

2 

3 

Road 7 in Boca Raton, Store number 21637, and meter 1V5885D is the meter in dispute. 

This meter tested at +4.85% on May 21,2003. For the Target store in Sarasota, FPL has 

4 failed to recognize the results of independent, refereed testing which indicated demand over- 

< ’ registration greater than 4% of pfull scale. J 
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Mr. Bromley testifies (Page 20, line 7 - Page 21, line 6) that the appropriate refund 

period for the meters in this docket is 12 months, and that this refund period is 

consistent with FPSC.Rules. Do you agree with this testimony? 

No. Rule 25-6.103(1) provides that refunds can exceed 12 months “if it can be shown 

that the error was due to some cause, the date of which can be fixed, the overcharges shall be 

computed back to but not beyond such date based on available records.” This Rule does not 

specify who has the burden of demonstrating such “cause,” or what standard should be 

applied to determining what constitutes adequate “cause,” or to determining when a date can 

be “fixed.” Because only the utility has custody and control of the meter and meter tests 

records, the utility will have most, if not all, of the information necessary to make this 

determination. Consequently, FPL should have the same burden of making reasonable 

efforts to fix a point in time the meter was in error. 

Describe FPL’s “process” for determining if a meter over-registered for longer than 12 

months. j . I ,  

With regard to the 1V thermal demand meters, FPL has designed and effectuated a 

process that gives it very little incentive to investigate and determine a “cause” that would 

result in longer refunds. Obviously, it is not in FPL’s financial interest to pursue a rigorous 

method or approach to determining a point in time when a meter began over-registering. So 

long as FPL cannot “determine” a point in time when the meter over-registered, FPL’s refund 

10 
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4 

liability is limited to 12 months. Consequently, it is not surprising that FPL has never been 

able to “determine” or pinpoint a date that would force it to provide more than a 12 month 

refund, not only for meters in this docket but for any thermal demand meter! 

Additionally, FPL has conducted no investigation to determine the actual cause for 

5 + the 1V meters to fail as a class,.even though FPL has exclusive control over, and has 

6 warehoused, all 1V meters it his removed from, service (except for the 60 or so 1V meters 

7 
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10 

that it has “misplaced,” and could not locate). FPL has conducted no physical investigation 

of the meters in this docket to determine why the meters in this docket over-registered 

demand in excess of allowable tolerance. FPL has not determined if a particular meter 

component, or compon‘efits, have failed or have degraded, nor has it determined the effects 
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on demand registration of such failure or degradation. Further, FPL has, to date, denied the 

customers access to their meters so that the customers and their experts could conduct this 

type of investigation. (Efforts to review and inspect these meters will continue so as to 

present complete evidence to the trier of fact.) Thus, FPL has elected not to obtain, and has 

refused to allow its customers to obtain, information that could establish the “cause” 

16 referenced in Rule 25-6.103(1). Further, Mr. Bromley states (Page 20, lines 13-19) that FPL 

, 17 could not determine a point-in-time where over-registering might have occurred, and that a 

18 

19 

“significant factor” in making this determination “is that factors such as weather, seasonal 

trends, and the customer’s equipment tend to have a greater impact on demand than the 4- 

20 5% error determined by the meter test.” However, during his deposition, W. Bromley 

21 
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23 

24 

admitted that FPL did not conduct any analysis regarding how these factors may have 

impacted the meters in this docket. Finally, FPL has apparently ignored the information in 

its possession from the manufacturer of thermal demand meters, Landis & Gyr. During 

discovery in this docket, FPL produced a Landis & Gyr document, Technical Bulletin 840, 

11 
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1 dated March 1, 1961 (Bates No. 003977 TDM - 004004 TDM). This document contains a 

2 page entitled “Interpretation of Bad Test Results,” which provides a table with columns for 

3 “Conditions Found,” “Possible Cause,” and “Correction.” A copy of this document is 

4 attached as Rebuttal Exhibit GB-6. This table provides a convenient reference for the cause 

5 + and cure of various conditions., One such condition is identified (line F) as “Excessive Error 

6 (more than 3% at scale check points).” The nupber one cause for this condition is identified 

7 by the manufacturer as “Faulty Calibration,” the reason that the Customers contend their 

8 meters overregistered since the date they were installed. 

9 

10 

Tellingly, FPL has designed an evaluation process that does not rely on any objective 

criteria to determine wwether sufficient “cause” exists to justify a longer refund. In fact, as 

1 1 

12 

13 

14 

15 

testified to by Mr. Bromley in his deposition, this process, as applied to all 1V meters 

(including the meters in this docket) is, ultimately, entirely subjective as applied by FPL. I 

find it telling that FPL could not come up with any real objective standards to use in 

determining whether a rehnd beyond 12 months is warranted. As long as the FPC keeps the 

issue cloudy and conhsed, using “subjective” analysis, its potential liability does not exceed 

16 12 months. 

. 17 

18 

By using its subjective evaluation criteria to determine whether to issue a refund of 

longer than 12 months, not a single customer has received a refund longer than 12 months. 
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This failure to award a refund longer than 12 months is based on 263 1V meters for which 

FPL has already provided limited refunds. This is true even for meters where the change in 

demand registration for the 12 month refund period exceeds 60%. It is not surprising that 

FPL has reached a similar conclusion for meters in this docket and refixed to provide a 

refund beyond a 12 month period of time. 

FPL contends it was never presented with information that demonstrated when a meter 
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1 error might have occurred. Do you agree with this? 

2 

3 

No. Mr. Bromley testifies (Page 20, lines 19 - 21) that “there was no information 

brought to us by any customers or their representatives in this docket that demonstrated to us 

4 when a meter error might have!occurred.” FPL has been provided with reams of analyses 

5 indicating that a significant, consistent change in demand registration has occurred for each 

6 of the meters in this docket, and that this over-rpgistration has occurred for the entire 

7 installed period of each meter.1 Apparently, this information did not meet FPL’s subjective 

8 
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10 

11 

criteria. Attached as Rebuttal Exhibit GB-7 is a graphical summary of the information that 

has been provided to FPL for the meters in this docket, demonstrating the change in demand 

that has occurred afterineter replacement as compared to before meter replacement. The 

customers contend this compelling evidence strongly suggests the meters in question have 
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16 

, 17 

18 
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2 1 

22 reviewed this testimony? 

23 Yes. 

24 

been over-registering to a date certain, namely the date of meter installation. 

In conclusion, FPL has established a subjective, self-serving process that provides it 

with complete control and discretion to determine whether a refund longer than 12 months is 

warranted. Under these circumstances, it is not surprising that FPL has not identified a single 

1V meter eligible for a refund longer than 12 months. An appropriate refund is one that 

satisfies the goal identified by Ms. Morley, Le., “to hold the customer harmless from the 

meter error and return the customer to a correctly billed status quo.” This is best 

accomplished through the methodology described in my direct testimony and should result in 

customers receiving full refunds, beyond a 12 month period of time. 

FPL witness Rosemary Morley has also prefiled testimony in this docket. Have you 

Ms. Morley testifies about how refunds should be calculated (Page 2, line 19 - Page 3, 
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line 5). Do you agree with this testimony. 

Yes, in part. Ms. Morley recognizes in her testimony that the purpose of a refund is 

to put the customer in the position the customer would have been but for the meter error. 

This is entirely consistent with the requirement of Rule 25-6.103 that refunds should be 

based on “the amount billed in error.” It is also consistent with the procedure FPL adopted 

for determining the percent change in demand (comparing actual demand readings “post” 

change out with actual demand readings “pre” change out, the “before and after” review) for 

all 1V meters that are not in this docket. However, this testimony is not consistent with 

FPL’s practice of only providing one year refunds to 1V meters not in this docket, and is not 

consistent with the methodology (and the inputs) she actually uses to calculate refunds for the 

meters in this docket. 

Ms. Morley testifies about how FPL has determined the amount which would have been 

billed if the meter was accurate (Page 3, lines 6 - 17). Do you agree with this testimony. 

I agree that a correction factor is necessary to adjust the as-billed demand or kWhr 

consumption to what the demand or consumption would have been but for the meter error. I 

also agree that the amount of the refund should be based on this adjustment and application 

of the applicable rate schedule. I disagree with Ms. Morley on her choice of inputs to 

compute the correction factor and to her use of a different rate schedule than what the 

customer was actually billed under. 

Why do you disagree? 

Ms. Morley has used the full-scale meter error as an input into determining the 

correction factor. As discussed earlier in my rebuttal testimony, using the full-scale meter 

error for refund calculation purposes results in the customer paying for demand and 

consumption that was not used, Therefore, this method fails to conform to Ms. Morley’s 

14 
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stated goal; namely, to fully restore the customer to the position it would have been in but for 

the meter error. The test point error provides a truer indication of the actual over-registration 

felt by the customer; however, because these meters have a varying degree of error that is 

dependent upon the percentage of full scale at which the meter is operating, the test point 

error only provides a snapshot of what has actually occurred. The best way to determine the 

true amount of over-registration is to compare tfie actual decrease in demand that has 

occurred following replacement of the 1V meter with an electronic meter, i.e., the “before 

and after” review to which I refer in my testimony. 

Do you agree with Ms. Morley’s conclusion regarding the total refund due? 

No. Ms. Morlejrhas calculated no refund for Target Sarasota (FPL Account No. 

49909-58540). The Target Sarasota meter has a bent maximum demand pointer that results 

in over-registration of actual demand. The photograph below was taken by me on 8/6/2002 

four days prior the independent test on August 10,2002. 

15 



REBUTTAL TESTIMONY OF GEORGE CLINTON BROWN 

1 Additional photographs were taken well before I could determine the needles were 

2 

3 

misaligned causing the erroneous over charges. On the photograph taken May 2,2002, (the 

regular read date) it is believed the meter had just been read and the demand reset. It was 

4 then when I observed the needles captured for the first time. However on May 28,2002 it 

5 was observed that the needles were again separated, as had always been the case. 

6 

7 

8 

9 

10 

11 

13 

14 

15 

16 

, 17 

18 

19 

12 

This photograph shows the ,clockwise separation to the right (maximum demand) 

20 

21 

22 

23 

24 

needle. The bend occurs about midway up the needle and results in an over-registration of 2 

- 3 small scale divisions (e.g., the black needle reads 5.2 or 5.3 instead of 5.0). An 

independent test of this meter was conducted on August 10, 2002. In that test it was 

demonstrated that the needles were not stuck together, but were separated by 2 to 2.5 

divisions. When this meter was shop tested by FPL, several sequential tests were conducted. 
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REBUTTAL TESTIMONY OF GEORGE CLINTON BROWN 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

, 17 

18 

19 

20 

21 

22 

23 

24 

The purpose of these additional tests was to verify that the needles would separate. In each 

subsequent test the needles separated at a higher point on the scale. It is believed that if 

several additional tests would have been performed the red needle would have not captured 

the black needle on its rise up-scale. The same as would have occurred in actual operation at 

the customer location. For this meter, FPL’s test results do not tell the whole story. This is 

just another example that demonstrates that the, most accurate way to determine the actual 

meter error is by comparing before and after billing information. 

Additionally, Ms. Morley’s refund calculations are based on only a 12 month refund 

period. As explained in my pre-filed testimony, these meters all demonstrate a significant 

change in demand registration when compared with their entire billing histories. This 

conclusion is supported by the rebuttal testimony of Bill Gilmore. Therefore, each of these 

meters is entitled to a multi-year refund and the amount calculated by Ms. Morley 

significantly understates the amount of refund due to each customer that is necessary to “hold 

the customer harmless from the effects of the meter error and return the customer to a 

correctly billed status quo.” (Morley, Page 4, lines 13-15). 

Do you agree with Ms. Morley regarding how account number 90964-37216, J.C. 

Penney’s account, should be refunded? 

No. Ms. Morley points out in her direct testimony that customers are charged a lower 

energy charge if their demand is over 500 kWd at least once very 12 months. In one 

instance, account number 90964-37216, J.C. Penney’s, a meter erroneously over-registered 

demand at a rate greater 500 kW of demand. FPL wants to go back and recalculate its billing 

in such as way that would charge the customer more money for energy, using a demand of 

less than 500 kW of demand. 

Why shouldn’t FPL be able to do this? 

17 
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REBUTTAL TESTIMONY OF GEORGE CLINTON BROWN 

It would be unfair to that particular customer, since it was given information that it 

2 

3 

qualified for the lower energy rate associated with the GSLD-1 (over 500 kW of demand) 

rate schedule. Ms. Morley failed to testify that customers such as this J.C. Penny account are 

4 able to contract for the GSLD rate should they so desire. If a customer’s usage puts it close 

5 3 to the break point between the GSD-1 (25 kW of demand to 500 kW of demand) rate 

6 

7 

schedule and the GSLD-1 (over 500 kW of demand) rate schedule, it is free to contract for 

this GSLD-1 rate should it so desire. A decision as to whether or not to contract for the 

8 

9 

GSLD rate is invariably based on whether the customer’s account exceeded 500 kW of 

demand within the past 12 months so that it automatically qualifies for the GSLD-1 rate 

-. -. 10 schedule. 

11 

12 

13 

14 

15 

FPL provided faulty information regarding this J.C. Penney account, that it was 

registering over 500kW of demand. This key information can lead one to believe it qualified 

for a lower energy charge associated with the GSLD-1 rate schedule. However, this 

customer never was aware of its opportunity to contract for the GSLD-1 rate schedule, since 

its billing records showed it already qualified for this GSLD- 1 rate. Accordingly, it would be 

16 

, 17 

18 

unfair to the customer to now adjust its billing to force it to pay the higher energy charges of 

the GSD-1 rate schedule. At the very least this customer and any others similarly affected 

ought to be given a reasonable opportunity to retroactively contract for the GSLD-1 rate, and 

19 

20 

the lower energy charges associated with this rate, should FPL be permitted to make the 

adjustments suggested by Mrs. Morley. 

21 

22 Yes. 

23 

24 

Does this complete your rebuttal testimony? 

18 
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ANSI C12.1-2001 
Page 54 

5.2 

5.2.1 Accuracy requirements 

5.2.1.1 Acceptable performance 

The performance of a mechanical, or lagged demand register shall be acceptable when the error in 
demand registration does not exceed k4 percent in terms of full-scale value when tested at any point 
between 25% and 100% of full-scale: , 

Under usual operating conditions, the'performance of a pulse recording device shall be acceptable when 
the kilowatthours calculated from the'pulse count do,inot differ by more than 2% from the corresponding 
kilowatthour meter registration. The device's timing error shall be no more than L2 minutes per week. 

5.2.1.2 Test points 

Mechanical or lagged deman-d registers should be tested at load points at or above 50% of full scale. 

5.2.1.3 Adjustment limits 

When a test of a mechanical or lagged demand register indicates that the error in registration exceeds that 
specified in 5.2.1.1, the dema%d register shall be adjusted to within +2% of full-scale value. When a timing 
element also serves to keep a record of the time of day at which the demand occurs, it shall be corrected 
if it is found to be in error by more than k2 minutes per week. 

Mechanical and lagged demand registers and pulse recorders 

I f  $ '  

. 
5.3 Instrument transformers (magnetic) 
5.3.1 Pre-installation tests, (section 5 shall apply) I 

Prior to installation, all new instrument transformers shall be tested for voltage withstand, ratio correction 1)h ] I 
factor, and phase angle. These tests shall be performed in accordance with the criteria established in 
IEEE C57.13. 

5.39 

Instrument transformers removed from service can be retired or returned to service without further testing. 

instrument transformers removed from service 

5.3.3 Performance tests 

. 5.3.3.1 Periodic test schedules 

Experience has demonstrated that instrument transformers maintain their accuracies, consequently, the 
periodic testing of instrument transformers is considered to be unnecessary. 

5.3.3.2 inspection 

When metering installations are inspected the instrument transformers associated with the installations 
should receive a close visual inspection for correctness of connections and evidence of any damage. 

' 1  2 ,  

5.3.3.3 Heavy burden test 

Current transformers may be tested, with a suitable variable burden device, to determine whether the 
windings of the secondary circuit have developed an open circuit, short circuit, or unwanted grounds. 

5.3.3.4 Secondary voltage test 

When the primary voltage is known, voltage transformers may be tested by measuring the secondary 
voltage and current to reveal defects in the transformer or secondary circuit 
accuracies. 
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TEST COVER FOR TMS & TMT METERS 

FULL SCALE CALIBRATION 

The calibration test  point i s  a point on the scale 
at  which the meter is  adjusted t o  read correctly. 

Thermal meters have two adjustments, namely, 
zero and the full scale adjustment. Normally when 
making acceptance and periodic checks, they are 
limited to these two points; However, when desired, 
additional checks may be made a t  50% lagging 
power factor, and for equality of current circuits. 

NOTE: All errors in registration are figured in 
% of full scale. 
Example: A one division error any place on a 

100 division scale would be an error of 1.0% 
All external mounting dimensions, terminal arrange- 
ments and circuitry on thermai TMS and TMT 
meters are the same-as their respective MS and MT 
watthour meters. See Pages 21 through - 1  30 for 
wiring diagrams. 

The calibration test point can be made at  any 
point from 50% of ' fu l l  scale to 100% full scale. 
Duncan thermal meters are calibrated during factory 
calibration a t  50% of full scale KW for the conven- 
ience of using this point on the scale as a compari- 
son for other tests. The cover must be in place and 
the maximum pointer must be in contact with the 
indicating pointer for all tests other than zero. 

It is possible to  test  polyphase thermal meters in 
the shop on polyphase loads, but the elaborate 
testing equipment needed for such tests i s  seldom 
warranted since si ephase tes t  results can be cor- 
related to po1yphase;performance. Therefore, poly. 
phase meters are teS'ted singlephase by connecting 
*ha nntpntial circuits in parallel and the current 

After the zero setting has been completed, the 
calibration test point can be checked by the 
following procedure: 

Connect the potential circuits in parallel and the 
current circuits in series. 
Suddenly apply a singlephase load a t  unity pow- 
er factor equal to the KW desired to calibrate or 
check the meter under test. This load must be 
held for a minimum of 45 minutes. The accuracy 
of this load must be held, depending on the 
method being used for testing, as described in a 
previous pa ragrap h . 
Calibrate the meter at  the KW sclkctpd for the 

calibration point by means of the full scale calibra- 
tion adjusting screw, Item 3, Figure 2. When ad- 
justing downscale, the indicating pointer should be 
moved downscale past the calibration points and 
then adjusted upscale very slowly to the calibration 
point with the maximum pointer in contact with 
the indicating pointer. Care must be taken not to 
wrap the calibration spring, Item 2, Figure 3, 
around the capstan, Item 3, Figure 3. 

It will not be necessary to recheck the zero 
setting after the calibration point has been set 
since the zero and full scale adjustments are inde- 
pendent of each other. 

An exception to the above procedure must be 
made when making the calibration tes t  load or 
applying a singlephase I d to the 3 phase, 4 wire 

These meters have three current circuits, one of 
which is  associated with boih potential circuits. 
When applying a singlephase test  load, this current 
circuit gives 50% full scale reading with Only 75% 
-4 f i r l l  wale current a t  unitv Dower factor. The 

wye, 2 stator meters, i,e., "h VIIS 6S, 7S, and 14s. 



L' a subsidiary of 
DIS & GY R N .  A., INC. 

P. 0. BOX 7180 
LAFAYETTE, IN 47903 

31 7+742.\001 

b "  April 5, 1982 

Mr. Richard Miller ' I  

Florida Power & Light Company 
P.O. Box 529100 
Miami, Florida 33152 *. 

Subject: 

' 

/ 

Duncan TMS and TMT Demand Meters 

-._ _. Dear Dick: ---. 

This is to confirm our telephone conversation regarding the effects 
of zero and full scale calibration errors on other load points on the scale. 

The deflections adjustment on the TMS and TMT thermal demand 
element are+de&gned such that the zero 'adjustment has no effect on th spo in te r  
deflection at full scale and the full scale adjustment has no effect on the 
deflection at no load. 

The effects of an indication error at no load will be approximately 
inversely proportional to the scale deflection. 
load (potential only),  the resulting error at 50% load will be 0.5%. 

Errors due to full scale calibration are approximately proportional 
A 1% error at full s,cale is 0.5% error at 50%. 

Attached is a simple graph to show the magnitude of the two errors  

In the example that you gave me where you had tested a meter be- 

If there is a 1% error at no 

to scale deflection. 

over the scale range. 

cause of a high bill complaint, the meter had a full scale of 96 kW. 
the demand meter with a load,'t,f':72 kW. 
with an error of +4 kW. The customer's indicated demand was 50 kW. 
error for 50 k'lQ indication would be: 

Corrected demand = 50 - 2.6 = 4 7 . 4  kW. 

You tested 
The demand meter indicated 76 kW 

The 

50 4 x = 2.6 kW error.  

As a matter of procedure for'determining the demand error for bill 
complaints, the following steps should be taken: 

1. Determine the zero error: 



b. 

c. 

Apply namkplate potential for 2 hours. 

Read the \zero error magnitude and sign in kW. 
reading above zero is plus. 

A 

2.  Determine test load error.  

a. 

b. 

C .  

Connect the meter current circuits in series. 

Apply a steady load equal to the calibration point used. 

Read the demand and calculate the error .  

Test Load Error = Indicated kW - Test kW, 

3. Determine correction to customer's billed demand kW. 

a. Zero error correction calculation: 
Billed kW) 
F . S .  kw 

Zero error at billed kW = Zero error kW (1 - 

b. Test load error correction calculation: 

Test load correction in kW = Test load error kW x Billed kW 
Test kw 

C. Total error correction: 

Total correction kW = Zero correction kW + Test load correction kW 

d.  Corrected customer demand: 

True kW = Billed kW - Total error correction kW 
u . \  ' . r ;  

d b  
The above procedure applies to the PUI-IGU-I TM S and TMT thermal 

demand meters and o jke~ the r rna l  meters that  have helical calibration s&gs \r/eS;' 
that are attached to a point on a radius of the thermal shaft. 

/ 
Some meters use a hair spring for the zero calibration adjustment. 

All  Duncan thermal demand meters prior to the TMS and TMT used this method (@' 

zero error effect is constant all along tEie"scde'? 
correction kW equals the zero error kW. 

Yd /' 

9. on zero adjustment. With the hair-.,spring. design for z e r o  adjustment; tl%e 
In  item 3.a above, the zero 



M r .  Richard Miller 
1 '  

- 3- . April 5, 1982 

/ e  

For convenience and clarity, all the above terms a r e  in kW as read 
on the demand meter. This is to simplify the calculations required by t h e .  
meter tes ter  and avoid confusing ,anyone with percent of full scale. 

Very truly y o u r s ,  

C, +LA- 
C. R .  Collinsworth 
M ana g er- - Te chni cal Services -.- 

CRC: WG 

Enc. 

cc: J. R. Argy 



I, 

Pe rcent  Scale Deflection 

Note: E r r o r  scale is in"uni ts  of  1% f o r  convenience of 
calculating t h e  error e f f ec t  a t  points o t h e r  t h a n  the  
t e s t  load. 

ZERO ADJUSTMENT A N D  FULL SCALE ADJUSTMENT E R R O R S  
RELATIVE TO METER LOAD 

I 

004832 TDM cRC:WG 

A l e ,  I R ?  



9 KATZ, RAYMO N, P. 
ATTORNEYS AT LAW 

The Perkins House 
1 18 North Gadsden Street 

Tallahassee, Florida 3230 1 

Telephone: (850) 681-3828 
Facsimile: (850) 681-8788 

JON C. MOYLE, JR. 
E-mail: j mo ylej r@mo ylelaw . com 

VIA U.S. MAIL 

August 18,2004 

.!i 

Wellington Office 

West Palm Beach Office 
(561) 227-1560 

(561) 659-7500 

Joe Regnery 
Calpine Corporation 
Island Center 
2701 North Rocky Point Drive, Suite 1200 
Tampa, Florida 33607 -- 

Re: Depositions taken in FPL Turkey Point Need Determination case 

Dear Joe: 

Enclosed please find two notebooks that may be helpfkl to you in the future, particularly 
if Calpine decides to respond to a future FPL Request for Proposal issued pursuant to Florida 
Public Service Commission rules. These notebooks contain the testimony of the following FPL 
witnesses: Steven Scroggs; Steven Sim; Moray Dewhurst; and Renk Silva. 

I appreciated the opportunity to work with you, Tim and Calpine in this matter and hope 
that we could work together in the future. 

Regards, 

i i  .. 
\I . . ( ,  ' ,  

,,\, !I " 
. . _ _  Jon C. Moyle, Jr. 

JCMJr/adk 

Enclosures 
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May 28, 1982 1 '  

Mr. Dick Mil ler  , I  

Systems Operations Engineer 
F l o r i d a  Power and L i g h t  Company 
Pos t  Office Box 529106 
Miami, Flor ida 33152 

RE: C a l i b r a t i o n  WarfaTity, Thermal Demand Meters 

Dear Dick: 

i t s  pol icy  f o r  c a l i b r a t i o n  of thermal demand meters. W i t h  t h i s  
l e t t e r ,  I am enclosing Duncan's new c a l i b r a t i o n  warranty. T h i s  
warranty i s  e f f e c t i v e  immediately f o r  c u r r e n t  production u n i t s .  

p a s t  c a l i b r a t i o n  p r a c t j c e .  Thermal meters a t  Duncan have formerly 
been c a l i b r a t e d  during production a t  50% r a t h e r  than a t  75% of 
f u l l  s c a l e .  
p o i n t s  t o  assure  accuracy of c a l i b r a t i o n  w i t h i n  acceptance limits. 

o f  t h e  f l i p  s c a l e  a t  t h e  c a l i b r a t i o n  p o i n t s ,  and will continue 
t o  do t h i s  under the  new c a l i b r a t i o n  warranty.  No touch u p  o r  
r e c a l j b r a t i o n  i s  required when t h e  s c a l e  i s  reversed; all-owing 
f i f p r o p e r  techniques .. f o r  s c a l  e r e v e r s a l '  a r e  f o l l  . owed. .-* 

i n  t h i s  mat ter  have allowed Duncan t o  improve the  performance 
o f  t h i s  product. 

You wil l  be pleased t o  know t h a t  Duncan has  reviewed 

Dick, you a r e  aware t h i s  i s  a change from Duncan's 

'i 

Multiple checks have a l s o  been made a t  o t h e r  s c a l e  

Duncan has always checked t h e  c a l i b r a t i o n  accuracy 

. _._ - . . 
Your work wi th  us, and your  cooperation and a s s i s t a n c e  

We t h a n k  you f o r  t h i s .  

I Sincere ly , .  

Breedlove 
ger  - Metering Products  

.. 

' ,  

FB0:llc 
Enclosure 

c c :  Dave Park 



D U ~ J C A N  ELECTRIC CO.. INC.  
a subsidiary of  

LANDIS 6 GY R N. A., INC. 
. P. 0. BOX 7180 

LAFAYETTE, IN 47903 
317t742.1001 

CALIBRATION WARRANTY 

THERMAL DEMAND METERS 
-'-> 

Thermal demand meters are calibrated as close as practicable at 
zero scale (potential only) and at 75% of full scale loads. *At the two cali- 
bration points, the respective calibration adjustments, zero and full scale, 
are made to accurately set the indicating (red)  pointer on the scale mark. 
The calibration of thermal meters is maintained within kl% of full scale. 

Accuracy of the meter loading equipment is maintained by transfer 
from Duncan's Primary Standards Laboratory and is precisely controlled f o r  
the calibration of thermal meters. 

All other characteristics of the Duncan thermal demand meters 
are controlled to conform to  the performance requirements of the American 
National Standard "Code for Electricity Metering. " 

JCR: WG 

PANY, INC. 

anager- En gineering 

May 27, 1982 



Docket NO. 030623-E1 
Staffs First Set 01 Interrogatories 
Interrogatory No. 3 
Page 1 of 3 

Q. 
Please indicate whether, in calendar years 2002 and 2003, FPL refunded/backbiiled customers 
with type 1V thermal demand meters that were found to register demand outside the tolerance 
levels prescribed by Commission,rule when tested as part of FPL's removal and retirement of 
those meters. If so, please respond'to the following: I 

a. Provide the number of customers who received r e h d s .  
b. Provide the number of customers who were backbilled. 
c. Provide the amount of each refund and backbill and describe the manner in which each 
rehnd and backbill was calculated. If a percent error was used to calculate any of the amounts 
refbnded or backbilled, please explain how the percent error was determined (i.e., what 
comprised the numerator and the denominator used in the calculation). If any amounts r e h d e d  
or backbilled were determined based on a comparison of readings from a replacement electronic 
meter with readings f rom-h  thermal demand meter, please show the calculation of those refunds 
or backbills. 

I 
A. 

a. Provide the number of customers who received refunds. 

Two hundred and fifty seven (257) accounts received a refund. 

b. Provide the number of customers who were backbilled. 

None of the accounts were backbilled. Five accounts were associated with customers with 
multiple accounts. Meters that over-registered and under-registered out of tolerance, the 
billing were "netted". 

Provide the amount of each refund and back bill and describe the manner in which 
each refund and backbill was calculated. 

c. 

The credits on the accounts were based on either the meter test 
results or the historical information, whichever was the highest. 
All refunds were based on a'ohe year period where data was 
available. 

Six accounts had refunds associated with kWh. 

For meters where meter test data was unavailable, FPL provided a 
1 year refund using either 4% or the % change, new vs. old meter, 
whichever is higher. For those meters with an initial meter test 
result that over-registered (>loo%) and no re-test meter result. FPL 



Florida Power & Light Company 

Staffs First Set of Interrogatories 
Interrogatory No. 3 
Page 2 of 3 

Docket NO. 030623-El 

provided a I year refund using 4%, the initial meter test result, or 
the YO change, new vs. old meter, which ever is the highest. 

Customers with multiple accounts that had meters that 
over-registered and under-registered out of tolerance would be 
''netted". For example, if a single customer had two accounts and 
one account over-registered requiring a refund of $1,000 and the 
other account under-registered requiring back-billing for $500, the 
customer would receive a "net"Jrefhd of $500. Under no condition 
would a customer with multiple accounts be "net" back-billed. 

Interest Calculation was based on the 30 Day Commercial Paper 
Rate, per F.A.C. 25-6.109 (4)(a). 

-_ 
c. If a percent error was used to calculate any of the amounts 

refunded or backbilled, please explain how the percent error 
was determined (Le. wbat comprised the numerator and the 
denominator used in the calculation). 

Meter Test (Percent of error) 

For the watthourkwh portion of each meter, FPL utilized the 
test results derived from the weighed average of the three meter 
tests, the one light load test (weight of 1 )  and the two heavy load 
tests (one with a weight of 4 and the other with a weight of 2). The 
weighted average of these test results was then compared to the 
standard meter in order to obtain the error value. Meter tests 
results with readings greater than 102% (meter over-registering by 
more than 2%) were then eligible for refunds. 

For the demand/kWd portion of each meter. FPL utilized the 
test results for each meter. All tests were preformed at either 40% 
or 80% full  scale. The test reading for each meter was then 
compared to the standard meter in order to obtain a difference. This 
difference was then stated in terms of full scale. For example. a test 
of 5.8 is compared to the standard reading of 5.6. The difference of 
.2 is then divided by the full scale value of the meter that is subject 
of the test, in this example, 7. This would result in an error 
registration of +2.86%, in other words, this meter is 
over-registering by 2.86%. 
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c. If any amounts refunded or backbilled were determined 
based on a comparison of readings from a replacement 
electronic meter with readings from the thermal demand 
meter, please show the calculation of those refunds or 
backbill. 

I 1  

Historical Information: The months billed on the digital meter 
were compared with the same months on the thermal meter for 
the year prior. 

Example: The digital meter was installed December 2003. The 
comparison takes place in May 2004. The comparison time frame 
for the digital months are January 2004 through May 2004 versus 
the thermal time from of January 2003 through May 2003. The 
average kWh andor kWd is taken for the January to May billings. 
The digital meter average is compared to the thermal meter 
average. The calculation to determine percent of increase from the 
thermal to the digital meter is as follows: 

(Digital average - thermal average) divided by thermal average = 
percent of increase/decrease. (2 15- 21 0) divided by 2 10 = 2.38% 
decrease in usage from thermal to digital. 

See attachment for 1V thermal meter list of rebilled accounts. 
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THERMAL UNIT AND THERMAL 

The TH thermal e lement  can r e a d i l y  be 
disassembled and assembled as i 1 1  ustrated 
on the  oppos i te  page. It i s  not gener- 
a l l y  recommended t o  d i s a s s e m b l e  o r  
a s s e m b l e  t h e  singlephase T F  t h e r n a l  
elements, b u t  i n  case of damage t o  any o f  
t h e  p a r t s ,  t o  purchase factory-assembl ed 
thernal u n i t s  of proper ra t ing .  

2.  When assembl i n g  - t h e  thermal b a r r i e r  i n  
t h e  TH element ,  it i s  recommended t h a t  
the two s l o t s  be assembled 180° apart .  

3 .  When securing t h e  bi-metal spring t o  the  
TH housing, t h e  bi-metal edge should be 
sea ted  a g a i n s t  t h e  s l o t  bottom a n d  t h e  
f i r s t  c o n v o l u t i o n  a g a i n s t  t h e  i n s i d e  
boss. While i n  t h i s  posi t ion secure by 
t w i s t i n g  the bi-metal end as  i l l u s t r a t e d  

4. When s e c u r i n g  t h e  t w o  h o u s i n g s ,  t h e  
d i rec t ion  of r o t a t i o n ,  as  i l l u s t r a t e d  on 
t h e  o p p o s i t e  page, should be such t h a t  
the bi-metals are  wound (smaller s p i r a l ) .  

, I n  f r e e  p o s i t i o n ,  the f r e e  ends of t h e  
c o i l s  should be approximately i n  l i n e  a t  
room temperature. 

t h e  opposi te  page. 

. .  
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ELEMENT REPA 1 R NOTES 

5 .  Current lead connect ions on the thermal 
u n i t  terminal  block should be soldered 
w i t h  s p e c i a l  c a r e .  These c o n n e c t i o n s  
a r e  i n  t h e  s e c o n d a r y  c i r c u i t  o f  a 
current ,  t ransformer;  t h e r e f o r e ,  speci a1 
attentt ,qon s h o a l d  be g i v e n  t o  o b t a i n  
l o w e s t  p o s s i b l e  c o n t a c t  r e s i s t a n c e .  
T h i s  i s  t h e  main reason w h y  clamp 
c o n n e c t i o n s  a r e  n o t  used f o r  t he  cur- 
r e n t  c i r c u i t .  i 

6 .  po ten t ia l  and c u r r e n t  l e a d s  a r e  colored 
f o r  e a s y  t r a c i n g  and comparison w i t h  
w i  r i n g  d i  agrams.  White m a r k e r s  on 
c u r r e n t  t r a n s f o r m e r - l e a d s  i n d i c a t e  
p o l a r i t y  mark ( b l a c k  square  on c i r c u i t  
d i agrams) , whether primary o r  secondary, 
s i z e  wire, and number o f  turns. 

7 .  The bi-metal s p i r a l  is c o i l e d  w i t h  t he  
expansive l a y e r  on t h e  i n s i d e :  , t h e r e -  
f o r e ,  h e a t  a p p l i e d  t o  t h e  s p i r a l  w i l l  
cause t h e  bi-metal c o i l  t o  u n w i n d .  

For additional repa i r  notes, 
see Bulletin 171. 





ASSEMBLY O F  M 

Clean grease cup and pointer h u b  with 
soft cloth or cotton swab.' 
rachloride is a suitable solvent, 

2. It is recommecded that the grease groove 
arc.und the hub be sl ightly over-f i 1 led 
with DOW Corning Si-1 icone Grease XC-84 
(can be obta i ned --from Duncan). Th i s 
grade o f  grease is specially compounded 
to prevent bleeding, and should always 
be used in this location. This can be 
done by using a syringe or hypodermic 
needle with approximately a ,040 inch 
diamcter orifice. Although not as ccn- 
venient, a small spatula can be used. 

. Thermals below serial number 5,900,000 
will require. reaming of .the maximum 
pointer h u b  with a ,125 to . I 2 7  taper 
reamer until a snug fit without excessive 
friction (see page 17) is obtained. 
Thermals above this serial number Will 
fit without reaming. 

Carbon tet- 

h 

A X I M U M  (61 

4. 

5. 

- ACK) POINTER 

After assenbling the maximum pointer, it 
should be checked with the friction gage 
for a minimum of 1 / 2  divisio 
maximum o f  2 divisions (see p 
For excessive friction, remove dirt or 
ream hub. Reaming must be done with 
care in order to prevent- excessiv'e 
wobble. Except for-hub and " f l a g " ,  make 
sure the pointers do not touch each other 
or any other part of the meter. 

Care should be taken not to get any 
grease (any sticky substance) on the 
raximur,; pointer "flag". This might cause 
the indicating pointer (red) t o  pull 
the maximum pointer down scale. 

For add it i onal i nformat i on. 
relating to repair and testi 
see Bulletin 171. 

\ 
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* WITH SHAFT IN HORIZONTAL POSITION, TAP 
METER LIGHTLY. HUB CLEARANCE SHOULD 
BE APPROXIMATELY .01 INCH AT BOTH ENDS ICATING POINTER OF SHAFT. SEE PAGE 16. 
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CHECKS FOR CALI6  

I .  Since t h e  c a l i b r a t i o n  adjust ing assent ly  
a l so  serves as  a temperature conpensating 
assembly, i t  is  necessary t o  checl., t h e  
t i g h t n e s s  o f  t h e  c a l i b r a t i o n  screw s o  
t h a t  it does not revolve when the capstan 
i s  rcvclved 90 desrees  i n  e i t h e r  d i r e c -  
t ion.  On the  other hand, the ca l ibra t ion  
screw should nc , t  b-e-.too t i g h t  f o r  con- 
venien t  adjustment-'- Factory 1 imits  a r e  
m i n i m u m  2 inch-pounds a n d  marimurr,  4 
inch-pounds. 

. t j ~ !  s u r e  t h e  f i l a m e n t  o r  chain unwraps 
from t h e  under  s i d e  o f  t h e  c a p s t a n .  
F i l a n e n t  t u r n s  should not over lap  each 
o t h e r  on t h e  c a p s t a n .  

3 .  The bi-metal h e l i x  i s  c o i l e d  w i t h  t h e  
expansive layer on the outside; therefore,  
heat  appl ied t o  t h e  he1 i x  w i  1 1  cause the 
bi-metal c o i l  t o  w i n d  up, and t h e  f i l a -  
Kent on t h e  c a p s t a n  t o  u n w i n d .  ( S e e  

, Except  f o r  t h e  c a l i b r a t i o n  s c r c w  i n  
f r o r . t ,  a l l  screw t i p s  should have one 
smal l  d rop  o f  s h e l l a c  placed on. them 

e f o r e  z s s e t b l y .  

R A T I O N  ADt 

5 .  

6 .  

7 .  

JUST I NG ASSEMBLY 

The type o f  si 1 icone grease used on t h e  
f r i c t i o n  w a s h e r  i n  t h e  c a l i b r a t i o n  
adjustment assembly (page 14) o r  knob i n  
the cover reset, assembly (page 18) is  not 
i roortant .  Dow'corning's DC7 or stopcock 
grease are used i n  factory assembly. 

The cal  i b r a t  ion s p r _ i n g  eye,  a f t  
b r a t i o n ,  must be a m i n i m u m  of 118 inch 
f rom the cepsfa.? drum. T h i s  d i s tance  i s  
needed i n  o r d e r  t h a t  t h e  c a l i b r a t i o n  
s p r i n g  eye  w i l l  n o t  wrap around t h e  
caps tan  a t  low temper-atures and c a u s e  
f a u l t y  tempera ture  compensat ion.  

The complete asserr,bly of the  new t y o e  
compensating post assembly may be tised as 
a r e p l a c e n e n t  on o l d  meters .  The b i -  
metal hel ix  i t s e l f  may be used on e i t h e r  
old or  new assemblies.  The  capstan and 
the post a r e  not interchangeable-the new 
capstan does not f i t  the  old post. . 

-.-- . 

For additional information 
re la t ing  t o  repair  and t e s t i n g ,  
see B u l l e t i n  171. 

. .  . .. . , 
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INTERPXTATION OF BAD TEST RESULTS 

Condi t ion  Found 

A. h.)eter f a i l s  t o  respond when 
c u r r e n t  and vol tage  are 
appl i ed . 

B. Large po ln te r  mvement 
(over 5% of  F.S.) when 
p o t e n t i a l  only is appl ied .  

C. Unbalanced Elements. 

\.---_ . 

D. Zero recheck e r r o r  a f t e r  
i n i t i a l  zero and load  
c a l i b r a t i o n .  

E. Ind icz t ing  poin ter  ( r e d )  has 
excessive f r i c t i o n  (over  24%). 
The po in te r  w i l l  gc. upsca le  
by i e rks .  

F. Excessive e r r o r  (more than 3%) 
a t  s c a l e  check p o i n t s .  

G. Zero c a l i b r a t i o n  o u t  o f  range 
fo r  adjustment asserrbly. 

H. I nd ica t ing  Poin ter  d r a g s  
m a x i m u m  poin te r  down s c a l e .  

I. Excessive looseness or  
t i g h t n e s s  of c a l i b r a t i o n  
adjustment screw. 

Poss ib l e  Cause . Cor rec t ion  

. P o t e n t i a l  Transformer ' Oleck with ohmneter.' 

?. High r e s i s t a n c e  connec- 
pr irnar y open. 

t i o n  i n  either p o t e n t i a l  
or cu r ren t  c i r c u i t  

than one element or t i o n s .  

may be bucking each o t h e r  

a-ieck loose screw o r  bad 
so ldered  j o i n t s .  

3 .  For meters having more Oleck f o r  proper  connec- 

' ' cur ren t  c i r c u i t ,  they  

1. bhunts sho r t ed  Check for c o r r e c t  l o c a t i o n  

I .  One loose  b i -meta l .  Replace. bi-metal  assembly. 
2. 'High r e s i s t a n c e  h e a t e r  &place  h e a t e r  asserrbly. 

connection. 
3 .  B i - m e t a l s  of unequal Replace bi-m.t.al assembly. 

a c t i v i t y .  
See page 6. 

I '  of  shunt block i n s u l a t i o n .  - 

1. One shunt sho r t ed  
shunt b lock  i n s u l a  tors. 

2. Inco r rec t  shunt  resistancc.Rep1ace shun t s  o r  change 
r e s i s t a n c e  . 

3. One element f a i l s  t o  Correc t  t h e  same a s  

1. @adrant  arm a t  r e a r  o f  

Check f o r  ccrrcxt l o c a t i o n  oi  

ope ra t e .  G n d i t i o n  A. 

bi -meta l  s h a f t  improp- 
e r l v  ad ius ted .  

2. Bi-metals have not  been 
proper ly  s t a b i l i z e d  and 
have beconte m p a i r e d .  

Check ad jus tnen t .  See page .16 
arid page 7 ,  B u l l e t i n  171. 

Replace b i -meta l  assembly. 

1. B e n t  b i -meta l  s h a f t .  Fkplacc b i -meta l  assenbly. 
2. Shaf t  rubs  s i d e  of  S h i f t  thermal element 

g rease  cup hub. assembly. 

1. F a u l t y  c a l i b r a t i o n .  Recal i b r  a t e .  
1. High r e s i s t a n t  connection 

i n  thermal c i r c u i t .  
1. Excessive *co ld .  t o  #ho t "  See Condition B. . 

2er0 s h i f t .  
2 .  Zero a d j u s t i n g  gea r  i m -  

p roper ly  l o c a t e d  a t  
* c o l d D  zerc.  

1. Foreign m a t e r i a l  on 
m a x i m u m  p o i n t e r  I f laR '  

2. Maximum p o i n t e r  c o n t a c t s  
1 i n d i c a t i n g  p o i n t e r  

Check a l l  so lde red  j o i n t s  
and screw connections.  

Readjus t  zero a d j u s t i n g  gear, 
i n d i c a t i n g  p o i n t e r ,  and 
quadrant ann. See page 12 
and page-7 ,  B u l l e t i n  171. 

Clean " f l ag" .  

Adjust  c l ea rance  between 
p o i n t e r s  by c a r e f u l  

' other than  a t  * f l a p * .  bendin? 
3. I n d i c a t i n g  p o i n t e r  hub Replace maximum po in te r .  

1. Loose set  screws. Adjust  p roper  f r i c t i o n  and 
rubs  maximum p o i n t e r  hub. 

t i g h t e n  set  screws. See 
page 14 and 15. 

k p l a c e  c a l i b r a t i o n  2. b o s s e d  t h r e a d s  i n  set  

3. f i r t  under f r i c t i o n  Clean ,  coyer f r i c t i o n  washer 
screws. assemblv, 

washer c a u s e s  g a l l i n g .  w i t h  s i l i c o n e  g rease ,  and 

I a d j u s t  assenlbly. See page  
14 and 15. 
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BULLETINS ON DLWCAN THERMAL DEMAND METERS 

D e s c r i p t i v e  B u l l e t i n s  

T y p e  TH P o l y p h a s e  - - - - - - - - - - - - - - - No. 184 . 

T y p e  TK S i n g l e p h a s e  - - - - - - - - - - - - - - No.  189 

I n s t r u c t i o n  Man u a I 
I '  

O p e r a t i o n ,  R e p a i r ,  T e s t i n g ,  
M a i n t e n a n c e ,  a n d  I n s t a l l a t i o n  - - - - - - - No. 1 7 1  

P a r t s  S c h e d u l e s  

T y p e  T a n d  TF S i n g l e p h a s e  - - - - - - - - - - - No. 36t1 

T y p e  T P o l y p h a s e  - - - - - - - - - - - - - - - No. 1 7 7  

No. 183 T y p e  TI3 P o l y p h a s e  - - - - - - - - - - - - - - - 

._ 

DUNCAN ELECTRIC COMPANY, INC. BOX 7180, LAFAYETTE, INDIANA 47903 
TELEPHONE: 31 7+742-1001 A SUBSIDIARY OF LANDIS & GYR, N.A., INC. TELEX: 27-2120 
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The following graphic representations AND TABLES are the results of testing TMT-6S DUNCAN meters. These 
meters are the same meter used by FPL in their 1U class of CT rated meters. 

Another test that was done but has no graphic value was to start the meters cold without preheating. This is what we 
believe may happen with all of the shop tests and the annual sample test to the PSC. 

The meters were set-up calibrated as closely as possible on the low-scale (1.5) to zero and full-scale accuracy. This 
is how we believe most meters were delivered to FPL from DuncadLandis & Gyr. 

The test load was maintained at -2.6 amps. At the end of a one hour period each meters' accuracy was noted and 
' adiusted AS NECESSARY to match the standard reading. The table below shows those results. 

Cold start test STANDARD ' METER A METER B 
1.25 1.23 1.23 

ERROR 0 ' I -1.333% -1.333% 
ADJUSTMENTS 1.25 1.25 
AFTER 15 MIN. 1.25 . 1.24 TWEEK +. 01 1.25 

' READING 
METER C 
1.24 
-.667% 
1.25 
1.25 

A second test was conducted with the face scale changed to high scale (3). The meters were allowed to cool to - 
room temperature (76-78 degrees). 

The test load was maintainedit -2.5 amps. At the end of a one hour period each meters' accuracy was noted and 
adjusted AS NECESSARY to match the standard reading. The table below shows those results. 

METER B Cold start test STANDARD METER A __ 
READING 1.21 1.21 1.21 
ERROR 0 0 0 
ADJUSTMENTS 
AFTER 15 MIN. 1.21 1.21 1.21 

METER C 
1.2 
-.0667 
TWEEK +. 01 
1.21 

The next test is a standard test with 2-hour preheat and 5 amp load. 

2-HOUR PREHEAT STANDARD METER A METER B 
READING 

AD JU STMENTS 
AFTER 15 MIN. 

, .  ERROR 

METER C 

\ 



The plus testing was set-up with a nuscalibration of what was believed to be +4%, however the testing results 
showed differently. 

The minus testing, was set-up similarly with a mis-calibration of -4%, again the results were unexpected. 

Neither showed an absolute linear reaction, the logarithmic trend line shows more of an arch or curve. 

PERCENT OF SCALE 
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