AUSTIN ENERGY’S TARIFF PACKAGE:
2015 COST OF SERVICE STUDY

§
§ BEFORE THE CITY OF AUSTIN
AND PROPOSAL TO CHANGE BASE § IMPARTIAL HEARING EXAMINER
ELECTRIC RATES §

INDEPENDENT CONSUMER ADVOCATE’S
RESPONSE TO AUSTIN ENERGY’S FIRST REQUEST FOR INFORMATION

Pursuant to § 7.3(c)(l) of the Procedural Rules for the Initial Review of Austin

Energy's Rates, the Independent Consumer Advocate (“ICA”) hereby timely responds to

Austin Energy’s First Request for Information:

= Respectfully submitted,
c
%

John B. Coffman
Independent Consumer Advocate

Submitted this date: May 10, 2016

CERTIFICATE OF SERVICE

The forgoing filing has been served upon all of the email addresses contained on the

official Service List for this proceeding as found on the website for the Office of the City
Clerk’s website on this 10" day of May, 2016.




Request for Information 1-1 from Austin Energy: Please provide supporting
calculations, models, and workpapers for all rate numbers, tables, and exhibits within
the testimony.

Answer: ICA provides a PDF file attachment containing workpapers and supporting
documents for Mr. Johnson’s direct testimony. Subsequent to filing testimony, Mr.
Johnson discovered an error in the modified cost of service study model. The effect of
the error does not change any conclusions, but it will require errata for certain
schedules and texts in the testimony. The attached workpapers include the corrected
versions of affected schedules. Separately, ICA will provide Excel workbooks, in native
format, containing the two modified versions of the Austin Energy cost of service model.
ICA will also provide the excel spreadsheets in native format associated with the PDF
attachment.

In addition, Mr. Johnson’s direct testimony references reports which can be downloaded
from the following web addresses:

2014 ERCOT State of the Market Report

https://www.potomaceconomics.com/uploads/ercot documents/2014 ERCOT State of
the Market Report.pdf

Regulatory Assistance Project, Charging for Distribution Utility Service: Issues in
Distribution Rate Design, Prepared for NARUC

http://pubs.naruc.org/pub/536F0210-2354-D714-51CF-037E9EQQA724

Edison Foundation, Benefits of Smart Meters

http://www.edisonfoundation.net/iei/Documents/IEE BenefitsofSmartMeters Final.pdf

Sponsored by: Clarence Johnson


https://www.potomaceconomics.com/uploads/ercot_documents/2014_ERCOT_State_of_the_Market_Report.pdf
https://www.potomaceconomics.com/uploads/ercot_documents/2014_ERCOT_State_of_the_Market_Report.pdf
http://pubs.naruc.org/pub/536F0210-2354-D714-51CF-037E9E00A724
http://www.edisonfoundation.net/iei/Documents/IEE_BenefitsofSmartMeters_Final.pdf

Clarence Johnson

Direct Testimony

Workpapers & Related Documents



Schedule G-10
Comparison of Cost of Service and Current Rates

Austin Energy

Electric Cost of Service and Rate Design

Schedule G-10

Secondary Voltage Secondary Voltage Secondary Voltage Primary Voltage <
No. Description Reference Total Company Residential < 10 kW =10 <300 kW 2300 kW 3 MW
(A) (B) ©) (D) (E) (4]
1 Current Rates and Test Year Fuel and Pass-Through Costs
2 Rate Revenue (excluding CAP; after billing adj) WP G-10.1 § 1235103056 § 472,182,438 § 31,440,214 % 283,772,562 % 239265138 % 46,440,686
3
4 Adjusted Cost of Service Schedule G-6 $ 1196178825 $ 464372702 § 30893019 $ 246,157382 §% 234,668,693 § 45957441
5
6 Under/{Over) Recovery Lined -2 $ (38924231 % (7,809,736) § - (547,196) $ (37,615,180) $ (4,596,445} % (483,245)
7
8 Required Increase/(Decrease) in Rate Revenue -3.2% -1.7% -1.7% -13.3% -1.9% -1.0%
9
10
11 Current Base, Fuel and Pass-Through Rates
12 Rate Revenue (excluding CAP; after billing adj) $ 1214066043 F 462426897 % 32,190,585 % 291,023250 § 230,692,602 % 47,675,638
13
4
15 Proposed Rates and Projected (Estimated) Fuel and Pass-Through Cests
16 Rate Revenue (excluding CAP; after billing adj) Schedule H-5.3 $ 1,166,309,563 $ 451,852,198 § 31,153,060 § 268208348 § 225437148 3 42,224,120
17 & WP G-10.2
18 Base COS with Estimated Pass-Through Costs Schedule G-9 & G-7 § 1,146,501,373 $ 446,786,389 § 29902408 § 235,338,997 % 224533676 § 44,151,745
19 & WP G-10.2
20 Under/(Over) Recovery Line 18- 16 $ (19.808,190) $ (5,065,809) $ (1,250,652) $ (32,869,351) § (903,472) $ 1,927,625
21
22 Below/(Above) Cost of Service -1.7% -1.1% 4.2% -14.0% -0.4% 4.4%
23 Required Increase/(Decrease) in Revenue Under Proposed Rates -1.7% -1.1% -4.0% -12.3% -0.4% 4.6%
24
25 Increase/{Reduction}
26 Curment with Test Year Fuel and Pass-Throughs to Proposed Rates $  (68,793492) $  {20,330,240) % (287,154) § (15,564,214) § (13,827990) § {4,216,566)
27 Current Base, Fuel and Pass-Through Rates to Proposed Rates § (47,756,480) 3 (10,574,699) § (1,037,525) § (22,814,902) § (5,255454) § (5,451,519)
28 above includes estimated pass-through cost impacis (e.g., over/under balances applied to pass-through rates)

Prepared by Austin Energy's Rates and Forecasting Division
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Austin Energy

Electric Cost of Service and Rate Design

Schedule G-10

Schedule G-10

Transmission City-Owned Customer-Owned
Primary Voltage > Primary Voltage > Transmission Voltage =20 MW  Service Area Street  Private Quidoor Non-Metered Customer-Owned
3<20 MW 20 MW Voltage @ 85% aLF Lighting Lighting Lighting Metered Lighting Total
(G) (H) (D n (K) (L) (M) (N) (4]

$ 52,461,814 § 90,462,004 § 2,164,516 § 13,602,284 § - 8 2,398,555 % 109,617 % 303,227 1,235,103,056
$ 53,487,672 % 98,579,143 § 1,755,615 § 15,754,556 § -3 4,036,463 § 139,192 % 376,946 1,196,178,825
$ 1,025858 % 8,117,139 § (408,901) § 2,152,272 § - 1,137907 3% 29,576 $ 73,719 (38,924,231)

2.0% 9.0% -18.9% 15.8% 39.3% 27.0% 24.3% -32%
3 45,846,212 % 86,739,183 % 2,130,434 % 12,253,293 § - 8 2,705,231 % 100,589 § 282,129 1,214,066,043
$ 45,929,568 % 83,744,440 3 2,144,754 % 12,547,007 % - § 2,704431 % 98,532 § 265,958 1,166,309,563
$ 51,086,226 % 93,646,025 § 1,675,568 % 14,887,638 §$ -5 3993492 % 132982 % 366,226 1,146,501,373
$ 5,156,653 % 9,901,585 $ (469,187) § 2,340,631 § - 8 1,289.061 % 34,450 % 100,268 (19,808,190)

10.1% 10.6% -28.0% 15.7% 32.3% 25.9% 27.4% -1.7%

11.2% 11.8% -21.9% 18.7% 47.7% 35.0% 37.7% -1.7%
b3 (6,532,246) $ (6,717,564} $ (19,762) § (1,055,278) 5 - 5 (194,124) % (11,085) § (37,269) $  (68,793,492)
$ 83,356 § (2,994,743) 5 14321 § 293,713 § - 8 (800) 3 (2,057) 8 (16,171) 8  (47,756,480)

Prepared by Austin Energy's Rates and Forecasting Division
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Schedole G-10
Comparison of Cost of Service and Current Rates

Austin Energy
Electric Cost of Service and Rate Design

Schedule G-10

Secondary Voltage Secondary Voltage Secondary Voltage Primary Viltage <
No. Description Reference Total Company Residential < 10 kw =10 <300 kW =300 kW 3IMW
(A} (B) ©) () (E) ®
1  Current Rates and Test Year Fuel and Pass-Through Costs
2 Rate Revenue (excluding CAP; after billing adj) WP G-10.1 $ 1234701602 $ 474062283 § 31458282 § 283,339,669 §$ 238491828 § 46,257,714
3
4 Adjusted Cost of Service Schedule G-6 $ 1217227310 § 475622876 § 31,259,261 3 249588917 § 237,774,156 § 46,552,743
5
6  Under/(Over) Recovery Line4-2 $§ (17474299) % 1,560,593 3 (199,021 $ (33,750,752) % (717,673) $ 295,029
7
8 Required Increase/{Decrease) in Rate Revenue -1.4% 0.3% -0.6% -11.9% -0.3% 0.6%
9
10
11 Current Base, Fuel and Pass-Through Rates
12 Rate Revenue (excluding CAP; after billing adj) $ 1214066043 § 462426897 $ 32,190,585 § 201,023,250 3% 230,692,602 § 47,675,638
13
14
15 Proposed Rates and Projected (Estimated) Fuel and Pass-Through Costs
[6 Rate Revenue (excluding CAP; after billing adj} Schedule H-5.3 $ 1,166309,563 § 451,852,198 $ 31,153,060 $ 268,208,348 3 225437148 % 42 124,120
17 & WP G-10.2
18 Base COS with Estimated Pass-Through Costs Schedule G-9 & G-7 $ 1,167,899,745 § 458,201,165 $ 30,275,395 § 238,842,522 § 227,698,444 44,758,833
19 & WP G-10.2
20 Under/(Over) Recovery Line 18- 16 3 1,590,182 § 6,348,967 § (877,665) 8 (29,365,826) 3 2,261,296 3§ 2,534,713
21
22 Below/{Above) Cost of Service 0.1% 1.4% -2.9% -12.3% [.0% 5.7%
23 Required Increase/{Decrease) in Revenue Under Proposed Rates 0.1% 1.4% -2.8% -10.9% 1.0% 6.0%
24
25 Increase/{Reduction)
26 Curent with Test Year Fuel and Pass-Throughs to Proposed Rates $  (68,392,045) §  (22,210,085) § (305222) $ (15,131,321) § (13,054,680) § (4,033,595)
27 Current Base, Fuel and Pass-Through Rates to Proposed Rates § (47,756,480} § (10,574,699} § (1,037,525) 8 (22,814,902) S (5,255454) § (5,451,519)
28 above includes estimated pass-through cost impacts (e.g., over/under balances applied to pass-through rates)
Prepared by Austin Energy's Rates and Forecasting Division Page 1of 2



Austin Energy

Electric Cost of Service and Rate Design

Schedule G-10

Transiission City-Owned Customer-Owned
Primary Voltage > Primary Voltage>  Transmission Voltage > 20 MW Service Area Street  Private Qutdoor Non-Metered Customer-Owned
3 <20 MW 20 MW Voltage @ 85% aLF Lighfing Lighting Lighting Metered Lighting Total
(&) () & ) (K) (£) (M) ™) Q)

b} 52,185478 § 89,945,727 % 2,146,390 $ 13,517,421 % -3 2,884,834 3 108,555 § 303,428 $ 1,234,701,609
$ 54,188915 % 99,923,374 § 1,777803 % 15969971 3% - 3 4,046,523 §$ 141,145 § 381,627 § 1,217.227310
3 2,003437 § 9,977,647 § (368,586) § 2452550 % - 3 1,161,689 3 32,590 % 78,199 3 {17.474,299)

38% 11.1% ~17.2% 18.1% 40.3% 30.0% 25.8% -1.4%
$ 45846212 $ 86,739,183 § 2,130,434 12,253,293 § - % 2,705231 § 100,589 § 282,129 3 1,214,066,043
$ 45929568 $ 83,744,440 3 2,144754 % 12,547,007 § - % 2,704,431 § 98,532 8 265,958 § 1,166,309,563
3 51,797652 % 95,011,689 % 1.697,687 § 15,106,947 $ - % 4,003,510 § 134935 §% 370966 § 1,167,899,745
$ 5,868,084 § 11,267,249 § (447,067) & 2,559,940 § - % 1299079 § 36403 $ 105,008 § 1,590,182

[1.3% 11.9% -26.3% 16.9% 324% 27.0% 28.3% 0.1%

12.8% 13.5% 20.8% 20.4% 48.0% 36.9% 39.5% 0.1%
$ (6,255.911) § (6,201,287) § (1,636) $ (970,414) 3 - 8 (180,403) § (10,023) $ (37470 §  (68,392,045)
3 83356 S (2,994,743) § 14,321 $ 293,713 8§ - 8 (800) $ (2,057) $ (16,171) §  (47,756,480)

Prepared by Austin Energy's Rates and Forecasting Division
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Base Revenue
kWh Percent
Rev Decrease

Base Revenue
kWh Percent
Rev Decrease

Notes:

Assumes 52.08 Mil rev increase for T2 for calculation purposes.

schedule CJ-6

Corrected
ICA Proposed Distribution of Revenue Decrease
Total Retail Residential 51 S2 P1 P2
631,878,463 257,323,175 19,088,191 155,631,706 19,269,437 22,527,463
100% 34% 2% 4% 5%
$ (41,076,503) S {14,131,615) & (852,538) $ {8,991,392) S (8,745,596} $ (1,780,688) $ (2,211,103)
-6.5% -5.5% -4.5% -9.2% -9.8%
P3 T1
33,982,914 1,328,468
10% 0.2%
$ (4,289,024) § (74,546)
-12.6% -5.6%

No rate change for lighting classes.

schedule CJ-6
Corrected
6



schedule CJ-4

Corrected
Base Revenue CCOS Results With ICA Recommendation
Total Retail Residential S1 s2 s3 Pl P2 P3
Basc Revenue 631,878,463 257,323,175 19,088,191 155,631,706 116,217,584 19,269,437 22,527,463 33,982,914

Costof Service  § 592,954,232 § 249,51343% § 18,540,995 § 118,016,525 § 111,621,139 $ 18,786,193 $ 23,553,322 § 42,100,053

Difference §  (38,924231) $ (7,809,736) $ (547,196} § (37,615,180) § (4,596,445) $ (483,245) § 1,025,858 § 8,117,139
Req Iner (Decr) -6.2% -3.0% -2.9% 24.2% -4.0% -2.5% 4.6% 23.9%
T1 T2 Street L. Outdoor L. Cust, L. Meter L.
Rate Revenue 1,328,468 5 5,122,357 § - s 3,454,600 5 74,193 $ 251,849
Cost of Service 8 919,567 $ 6,122,357 § - % 3,454,600 $ 74,193 § 251,849
Difference b (408,901) $ 2,152.272 § - 3 1,137,907 § 20,576 $ 73,719
Req Incr (Decr) -30.8% 54.2% 4%.1% 66.3% 41.4%
schedule CJ-4
Corrected

7



schedule CJ-3

Corrected
Filed Rev Requirement With ICA Allocation Changes
INCLUDES FUEL, PASS-THROUGHS
Total Retall Residential §1 s2 53 Pl P2 P3
Rate Revenue 1,234,701,608 474,062,283 31,458,282 283,339,669 238,491,828 46,257,714 52,185,478 89,945,727
Cost of Service 1,217,227,310 475,622,876 31,259,261 249,588,917 237,774,156 46,552,743 54,188,915 99,923,374
Difference {17,474,299) 1,560,593 (199,021) (23,750,752} (717,673) 295,029 2,003,437 9,977,647
Req Iner (Decr) -1.4% 0.3% -0.6% -11.9% -0.3% 0.6% 3.8% 11.1%
T1 T2 Street L. Outdoor L. Cust. L. Meter L. Total
Rate Revenue $ 2,146,390 $ 13,517,421 § - s 2,884,834 $ 108,555 $ 303,428 1,234,701,609
Cost of Service $ 1,777,803 $§ 15,969,971 § - S 4,046,523 S 141,145 $ 381,627 1,217,227,310
Difference ] (368,586) $ 2,452,550 % - $ 1,161,689 § 32,500 S 78,199 (17,474,299}
Req Incr (Deer) -17.2% 18.1% 40.3% 30.0% 25.8% -1.4%

schedule CJ-3
Corrected

8



Comparison of Uncollectibles Among Utilities

customers per customer
EPE Uncollectible 1,923,398 306046 $ 6.28
SPS Uncollectible 2,661,033 251659 $ 1057
ETI Uncollectible 4,887,120 578693 S 845
AE Uncollectible* 16,054,751 436499 S 36.78
* test year adjusted
AE Uncollectible at ICA Recommendaion 23.36775



Uncollectible Expense Workpaper

(000's)
Uncollectibles
2015 ) 8,463
2014 S 20,863
2013 S 17,257
2012 S 3,483
2011 S 3,546
2010 S 4,166
2009 $ 3,649
2008 S 2,093
Avg Rate (08 - 14)
Avg Rate (10 - 14)
AE Requested Revenues 1217227
a. Uncollectible Cost 8240.279
b. Uncollectible Cost 10199.66

*unaudited

Requested Amount 16054.751

10

Revenues

1,234,701
1,183,865
1,081,609
1,122,609
1,030,130
1,032,397
1,069,822

Reduction from Request

7814.472316
5855.093547

Rev/Unc.
Rate

1.6897%
1.4577%
0.3220%
0.3159%
0.4044%
0.3534%
0.1956%
0.6770%
0.8379%



Customer Rev Req 92,284,573

Customer GFT 13,285,402
Percentage GFT 14.4%
\

A&G Expense ! 15,850,197
Total Customer Expense 53,822,999
Percentage A&G 29.4%

Customer minus meters, services
S 48,926,951
without GFT S 42,077,178

11



ICA Residential Customer Charge Calculation

Meters

Customer Accounting
Customer Service
Meter Reading
Uncollectible

Key Accounts
Services

Exclude GFT from Exp.

Exclude A&G Expense

Total
Residential Bills

A Wn W

i

13,569,411
24,600,367
9,572,309
14,741,815
12,461
{195,771)
(6,849,773)
{12,202,382)

43,248,437
4,626,216
9.35

12




el

Residential Secondary  Secondary  Secondary Primary Primary Primary Service City- Customer- Customer- Total
Voltage < Voltage> 10 Voltage >300 Voltage<3 Voltage=3 < Voltage >20 Transmiss Transmissi Area Street Owned OwnedNon- Owned

10 kW < 300 kW kW MW 20 MW MW ion on Voltage Lighting Private Metered Metered
Voltage =20 MW Outdoor  Lighting  Lighting
@ 85% Lighting
alF
kwh % 34.4% 2.1% 21.9% 21.3% 4.3% 5.4% 10.4% 0.2%

Rev Reduction 5 (14,131,615) $ (852,538) $ (8,991,392) $ (8,745,596} & (1,780,688) $ (2,211,103) S (4,289,024) $ (74,546) S (41,076,503}
Check (41,076,503}
ICA Decr. $ (38,924.231)
T2 Incr. 3 2,152,272
Rev Spread S (41,076,503}

0.336539897 0.02030291 0.214127132 0.208273577 0.042406519 0.052656714 0.102141738 0.0017753 0.97822378
34.4% 2.1% 21.9% 21.3% 4.3% 5.4% 10.4% 0.2% 100.0%



14

Non Nuclear Decommissioning ($/kW)

AE PUC Approved Difference
Decker 38 17 21
FPP 50 39 11
Sand Hill 39 20 19
Requested Expense Reduction
Decker 5 14,000,000 S 7,736,842
FPP S 3,750,000 S 825,000
Sand Hill $ 1,692,308 5 824,458
Total $ 19,442,308 $ 9,386,300

Allowed

S 6,263,158
$ 2,925,000
$ 867,850
$ 10,056,008

Percent
55%
22%
49%

$ 9,188,158
0.31666667
0.48277704



Outside City Discount
000's

Res

Sec 10-300
Sec 300
Pril

Pri 2

AELIC 8-1

5493
207
107

5817

15

94.4%
3.6%
1.8%
0.1%
0.1%

100.00%



91

Development of BIP-R

Replocement Cost of AE Installied Generation
gas-steam coal nuclear

Plant Cost ($2014) $ 1,065816,000 $ 1,662,690,000 $ 2,146,400,000

T wind solar total

S 301,950,000 $ 52,757 5 13,192,719 $ 5,190,101,475

20.5% 32.0% 41.4% 5.8% 0.0% 0.3% 100.0%
MW Capacity 1048 570 400 450
cost / kW 52014 5 1,017.00 $ 291700 $§ 5,366.00 $ 671.00
Compare to AE's Version of BIP Rev Requirements (hundred thousands)
116.1 160.9 1498.7 54.3 6.6 $ 487.60
23.8% 33.0% 30.7% 11.1% 0.0% 1.4% 100.0%
3 -
8IP-R AE's Version
Base 73.6% 65.1%
Intermediate 20.5% 23.8%
Peak 5.8% 11.1%
100.0% 100.0%
Non-CT Gas Units
Installed Capacity Ratio TY Net Plant Ratio Cap Factor 2014  Weighted Avg. Cap Factor
Sand Hill 322 31% $ 126,678 79% 42% 33%
Decker 726 69% S 34,301 21% 6% 1.3%
Total 1048 S 160,979 34%



DEVELOP BIP-R ALLOCATION FACTORS

Residential Secondary Secondary Secondary  Primary Primary Primary Transmission  Transmission  Service City- Customer- Customer- Total
Voltage <10 Voltage2 10 < Voltage>300 Voltage < Voltage > Voltage > Voltage Voltage =20 Area Owned Owned Non- Owned
KW 300 kW kW 3IMW 3<20 20MW MW @ 85% Street  Private Metered Metered
MW aLF Lighting Outdoor  Lighting Lighting
Lighting
12 CP (ERCOT) 41.9% 2.1% 21.6% 18.7% 34% 36% 7.2% 0.1% 12% 0.1% 0.0% 0.0% 0.0% 100.0%
Energy 33.7% 2.0% 21.4% 20.8% 4,2% 5.3% 10.2% 0.2% 1.8% 0.3% 0.1% 0.0% 0.0% 100.0%
4CP (ERCOT) 43.5% 1.9% 21.6% 18.2% 3.7% 12% 6. 7% 0.0% 12% 0.0% 0.0% 0.0% 0.0% 100.0%
Avg & Peak (12 CPjad] 3531% 2.04% 21.45% 2041% 407%  4.94% 9.61% 0.15% 1.66% 0.24% 0.08% 0.01% 0.02% 100.0%
revenue/cost relationship
Development of Base Intermediate Peak-R
IWeIghted Factors 73.6%]
Base 24.79% 1.50% 15.77% 15.34% 3.12% 3.88% 7.52% 0.13% 1.30% 0.21% 0.07% 0.01% 0.02% 73.6%
| weighted Factors 20.5%]
—Intermediate
Weighted Energy 2.35% 0.14% 1.50% 1.45% 0.30% 0.37% 0.71% 0.01% 0.12% 0.02% 0.01% 0.00% 0.00% 7.0%
Weighted Demand 5.68% 0.28% 2.93% 2.54% 0.46% 0.49% 0.97% 0.01% 0.17% 0.01% 0.00% 0.00% 0.00% 13.6%
Weighted 12 CP (Sum) 8.03% 0.42% 4.42% 3.99% 0.75% 0.86% 1.69% 0.02% 0.29% 0.03% 0.01% 0.00% 0.00% 20.54%
{Weighted Factors 5.8%|
Paak 2.53% 0.11% 1.26% 1.06% 0.21% 0.19% 0.39% 0.00% 0.07% 0.00% 0.00% 0.00% 0.00% 5.82%
100.0%
|BIP Factors 35.35% 2.03% 21.45% 20.39% 4.09% 4.93% 9.60% 0.15% 1.66% 0.24% 0.08% 0.01% 0.02% 100.0%i

Sum of Base Intermediate Peak Allocaters
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Development of BIP-N .
gas-steam coal nuclear cT wind solar total

Net Plant S 162,337,740 S 243,946,317 5 379,337,058 5 129,210,443 5 52,757 & 10,471,188 S 925,355,503
Ratio 17.5% 26.4% 41.0% 14.0% 0.0% 1.1% 100.0%
MW Capacity 1048 570 400 450
cost / kW S 154,90 S 42798 § 948.34 $ 287.13

Ratios Based on AE Version of BIP
Rev Req 116.1 1609 148.7 54.3 6.6 & 487.60
Ratio 23.8% 33.0% 30.7% 11.1% 0.0% 1.4% 100.0%

BIP-N Version AE Version

Base 68.5% 65.1%

Intermediate 17.5% 23.8%

Peak 14.0% 11.1%

100.0% 100.0%

Non-CT Gas Units

Installed Capacity Ratio Net Plant Ratio Cap Factor 2014  Wtd. Cap Factor
Sand Hill 322 31% S 126,678 79% 42% ‘ 33%

Decker 726 69% S 34,301 21% 6% 1.3%
Total 1048 S 160,979 ‘ 34%



12 CP {ERCOT)
Energy

4CP (ERCOT)

BIP-N Allocation Factors

Development of Base Intermediate Peak

Base
Weighted Factors
Intermediate
Weighted Energy
Weighted 12 CP
Total Weighted Fetr
—_
Opeak

Weighted Factors

BIP Factors

Residential Secondary Secondary Secondary Primary Primary Primary Transmission  Transmission Service  City- Customer- Customer- Total
Voltage< 10 Voltage=10 Voltage =300 Voltage < Voltage = Voltage > Yoltage VYoltage > 20 Area  Owned Owned Non- Owned
kW < 300 kW KW 3IMW 3<20 20MVW MW @ 85% Street  Private Metered Metered
MW aLF Lighting Outdoor  Lighting Lighting
Lighting
41.9% 2.1% 21.6% 18.7% 34% 3.6% 7.2% 0.1% 1.2% 0.1% 0.0% 0.0% 0.0% 100.0%
33.7% 2.0% 21.4% 20.8% 42% 5.3% 10.2% 0.2% 1.8% 03% 0.1% 0.0% 0.0% 100.0%
43.5% 1.9% 21.6% 18.2% 3.7% 3.2% 6.7% 0.0% 1.2% 0.0% 0.0% 0.0% 0.0% 100.0%
68.5%
23.05% 1.39% 14.67% 14.27% 2.90% 3.61% 7.00% 0.12% 1.21% 0.19% 0.07% 0.01% 0.02% 68.5%
17.5%
2,01% 0.12% 1.28% 1.24% 0.25% 0.31% 0.61% 0.01% 0.11% 0.02% 0.01% 0.00% 0.00% 6.0%
4.86% 0.24% 2.50% 2.17% 0.39% 0.42% 0.83% 0.01% 0.14% 0.01% 0.00% 0.00% 0.00% 11.6%
6.86% 0.36% 3.78% 3.41% 0.64% 0.73% 1.44% 0.02% 0.25% 0.03% 0.01% 0.00% 0.00% 17.54%
14.0%
6.08% 0.26% 3.01% 2.55% 0.51% 0.45% 0.94% 0.00% 0.17% 0.00% 0.00% 0.00% 0.00% 13.96%
35.99% 2.01% 21.46% 20.22% 4.06% 4.79% 9.38% 0.14% 1.62% 0.22% 0.08% 0.01% 0.02% 100.0%



Adjustment to Avg. & Peak

[ 942 Adv CC cost/kw
$ 632 Adv CT cost/kw
25,788,000 ERCOT 12 CP 67% CT/CC Ratio

2,149,000 Monthly Average 20.2% Cost Adjustment
(30.1% X 20.2%)

13,156,355,000 Annual Energy
1,501,867 Average Demand
69.9% 12 CP load factor 30.1% Peak Ratio

79.8% adjusted load factor 20.2% Peak Ratio As Adjusted
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Residential Primary Primary Primary Service City- Total

Secondar Secondar Secondar Voltage< Voltage> Voltage> Transmis Transmis Area Owned Customer- Customer-

y Voltage y Voltage y Volitage 3IMW 3<20 20MW sion sion Street Private  Owned Owned

<10kW >10< =300kW MW Voltage Voltage> Lighting Qutdoor Non-  Metered

300 kW 20 MW Lighting Metered Lighting
@ 85% Lighting
aLF
Develop Substation & Transformer Allocator
Summer Net Energy 37.88% 1.82%  20.83%  19.33% 4.51% 4.59% 8.95% 0.17% 1.60% 0.20% 0.09% 0.01% 0.02%
Sec. Summer KwH 47.245% 2.274% 25.976% 24.113% 0.247% 0.107% 0.014% 0.023% 100.000%
Pri Summer KwH 38.563% 1.856% 21.203% 19.682%  4.591% 4.675% 9.111% 0.202%  0.088% 0.011%  0.019% 100.000%
Pri 12 NCP 42.46% 2.18% 21.40% 18.69% 3.41% 3.98% 7.13% 0.00% 0.00% 0.44% 0.17% 0.02% 0.13%
67/33 Primary 41.17% 207%  21.34%  19.02% 3.80% 4.21% 7.79% 0.00% 0.00% 0.36% 0.14% 0.02% 0.08% 100.000%
Net Plant:
Station Equipment 130913 (Primary Allocator is 67% 12 NCP and 33% Summer Energy based on ratio of Station Equip. to Total Primary)
Total Primary 401934
Ratio 32.6%
Develop Meter Allocator
Wid. Meters 77.732% 12.906%  7.981% 0.615% 0.207% 0.038%  0.006% 0.377%  0.126% 0.000% 0.000% 0.000%  0.012% 100.000%
Production Demand 35.351% 2.027% 21.449% 20.393% 4090%  4.927% 9.601% 0.150% 1.659% 0.239% 0.083% 0.012%  0.020%
Prod dem, excl. lighting 35.469%  2.034% 21.520% 20461%  4.104%  4.943% 9.633%  0.151%  1.664% 0.020% 100.000%
60/40 allocation 60.827%  8.557% 13.397%  8553%  1.766%  2.000% 3.857%  0.287% 0.741% 0.000% 0.000% 0.000% 0.015% 2100.000%
(Meter Allocator is 60% Wtd. Meters and 40% Production Demand without lighting)

Develop Customer Service Allocator
Rev Requirement 39.864%  2.690% 19.948% 18.847%  3.698%  4.292% 7.938%  0.143%  1.268% 0.951% 0.320% 0.011% 0.031% 100.000%
Customers 88.320%  6.463%  3.997%  0.263% 0.023% 0.004% 0.001%  0.001% 0.000% 0.002% 0911%  0.000% 0.014% 100.000%
50/50 Allocation 64.092% 4.576% 11.972% 9.555% 1.861% 2.148% 3.969% 0.072% 0.634% 0.476% 0.616% 0.006% 0.022% 100.000%
Key Account Assign. 0.43% 8.11% 13.24%  50.56% 5.12% 14.52% 4.44% 1.79% 1.79% 0.00% 0.00% 0.00% 0.00% 100.000%
Customer Serv. Alloc. 55.18% 5.07% 12.15% 15.30% 2.32% 3.88% 4.04% 0.31% 0.80% 0.41% 0.53% 0.00% 0.02% 100.000%

80.18%

98.23%

0.996665

0.136332
0.863668



Miscellaneous Calculations

Meters: Determine Meter Reading Component

Smart Meter Cases

Total Benefits Mil. NPV 307.9 2869  296.6
Meter Reading Benefit 154.3 102.9 128.6 Avg.%
50% 43% 43%

Installed Manual Meter 48 20.2%
Installed AMI Meter 190 79.8%
total 238 100.0%
source: I1CA 3-8
Smart Meter Incremental Cost

80%
Benefits Other Than Meter Reading Avoidance

40%
Center Paint Economic Development Comparison
jCenterPoint 2010 Economic Development Expense S 2,418,560
CenterPoint Base+TCRF Revenues S 1,446,504,000
Percent of Revenues 0.1672%
Austin Energy Economic Development $ 9,090,429
Total Electric Revenues S 1,180,456,000
Percent of Revenues 0.7701%

H-5.3and H5.4
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Capacitor Application

Capacitors provide tremendous benefits to distribution system performance.
Most noticeably, capacitors reduce losses, free up capacity, and reduce volt-
age drop:

» Losses; Capacity — By canceling the reactive power to motors and
other loads with low power factor, capacitors decrease the line cur-
rent. Reduced current frees up capacity; the same circuit can serve
more load. Reduced current also significantly lowers the I’R line
losses.

» Voltage drop — Capacitors provide a voltage boost, which cancels
part of the drop caused by system loads. Switched capacitors can
regulate voltage on a circuit.

If applied properly and controlled, capacitors can significantly improve
the performance of distribution circuits. But if not properly applied or con-
trolled, the reactive power from capacitor banks can create losses and high
voltages. The greatest danger of overvoltages occurs under light load. Good
planning helps ensure that capacitors are sited properly. More sophisticated
controllers (like two-way radios with monitoring) reduce the risk of improp-
erly controlling capacitors, compared to simple controllers (like a time clock).

Capacitors work their magic by storing energy. Capacitors are simple
devices: two metal plates sandwiched around an insulating dielectric. When
charged to a given voltage, opposing charges fill the plates on either side of
the dielectric. The strong atiraction of the charges across the very short
distance separating them makes a tank of energy. Capacitors oppose changes
in voltage; it takes time to fill up the plates with charge, and once charged,
it takes time to discharge the voltage.

On ac power systems, capacitors do not store their energy very long —
just one-half cycle. Each half cycle, a capacitor charges up and then dis-
charges its stored energy back into the system. The net real power transfer
is zero. Capacitors provide power just when reactive loads need it. Just when
a motor with low power factor needs power from the system, the capacitor
is there to provide it. Then in the next half cycle, the motor releases its excess
energy, and the capacitor is there to absorb it. Capacitors and reactive loads

269
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of ferroresonance concerns. Most three-phase banks are connected
grounded-wye on four-wire multigrounded circuits. Some are connected in
floating wye. On three-wire circuits, banks are normally connected as a
floating wye.

Most utilities also include arresters and fuses on capacitor installations.
Aarresters protect capacitor banks from lightning-overvoltages. Fuses isolate
failed capacitor units from the system and clear the fault before the capacitor
fails violently. In high fault-current areas, utilities may use current-limiting
fuses. Switched capacitor units normally have oil or vacuum switches in
addition to a controller. Depending on the type of control, the installation
may include a control power transformer for power and voltage sensing and
possibly a current sensor. Because a capacitor bank has a number of compo-
nents, capacitors normally are not applied on poles with other equipment.

Properly applied capacitors return their investment very quickly. Capaci-
tors save significant amounts of money in reduced losses. In some cases,
reduced loadings and extra capacity can also delay building more distribu-
tion infrastructure.

6.1 Capacitor Ratings

Capacitor units rated from 50 to over 500 kvar are available; Table 6.2 shows
comrmon capacitor unit ratings. A capacitor’s rated kvar is the kvar at rated
voltage. Three-phase capacitor banks are normally referred to by the total
kvar on all three phases. Distribution feeder banks normally have one or
two or (more rarely) three units per phase. Many common size banks only
have one capacitor unit per phase.

IEEE Std. 18 defines standards for capacitors and provides application
guidelines. Capacitors should not be applied when any of the following
limits are exceeded (IEEE Std. 18-2002):

* 135% of nameplate kvar

* 110% of rated rms voltage, and crest voltage not exceeding 1.2 42
of rated rms voltage, including harmonics but excluding transients

¢ 135% of nominal rms current based on rated kvar and rated voltage

Capacitor dielectrics must withstand high voltage stresses during normal
operation — on the order of 2000 V/mil. Capacitors are designed to with-
stand overvoltages for short periods of time. IEEE Std. 18-1992 allows up to
300 power-frequency overvoltages within the time durations in Table 6.3
(without transients or harmonic content). New capacitors are tested with at
least a 10-sec overvoltage, either a de-test voltage of 4.3 times rated rms or
an ac voltage of twice the rated rms voltage (IEEE Std. 18-2002).

Copyright © 2006 Taylor & Francis Group, LLC
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Levelized Cost and Levelized Avoilded Cost of New Generation Resources in
the Annual Energy Outlook 2015

Release date: June 3, 2015

This paper presents average values of levelized costs for generating technologies that are brought online in 20201 as represented
in the National Energy Modeling System (NEMS) for the Annual Energy Outiook 2015 (AEQ2015) Reference case.? Both national
values and the minimum and maximum values across the 22 U.S. regions of the NEMS electricity market module are presented.

Levelized cost of electricity (LCOE) is often cited as a convenient summary measure of the overall competiveness of different
generating fechnologies. It represents the per-kilowatthour cost (in real dollars) of building and operating a generating plant over
an assumed financial life and duty cycle. Key inputs to calculating LCOE include capital costs, fuel costs, fixed and variable
operations and maintenance (O&M) costs, financing costs, and an assumed utilization rate for each plant type.® The importance
of the factors varies among the technologies. For technologies such as solar and wind generation that have no fuel costs and
relatively small variable O&M costs, LCOE changes in rough proportion to the estimated capital cost of generation capacity. For
technologies with significant fuel cost, both fuel cost and overnight cost estimates significantly affect LCOE. The availability of
various incentives, including state or federal tax credits, can also impact the calculation of LCOE, As with any projection, there is
uncertainty about all of these factors and their values can vary regionally and across time as technologies evolve and fuel prices
change. ’

It is important to note that, while LCOE is a convenient summary measure of the overall competiveness of different generating
technologies, actual plant investment decisions are affected by the specific technological and regional characteristics of a project,
which Involve numerous other factors. The projected utilization rate, which depends on the load shape and the existing
resource mix in an area where additional capacity is needed, is one such factor. The existing resource mix in a region can
directly impact the economic viability of a new investment through its effect on the economics surrounding the displacement of
existing resources. For example, a wind resource that would primarily displace existing natural gas generation will usually have a
different economic value than one that would displace existing coal generation.

A related factor is the capacity value, which depends on both the existing capacity mix and load characteristics in a region. Since
load must be balanced on a continuous basis, units whose output can be varied to follow demand (dispatchable technologies)
generally have more value to a system than [ess flexible units (non-dispatchable technologies), or those whose operation is tied to
the availability of an intermittent resource. The LCOE values for dispatchable and nondispatchable technologies are listed
separately in the tables, because caution should be used when comparing them to one another.

Since projected utilization rates, the existing resource mix, and capacity values can all vary dramatically across regions where
new generation capacity may be needed, the direct comparison of LCOE across technologies is often problematic and can be
misleading as a method to assess the economic competitiveness of various generation alternatives. Conceptually, a better
assessment of economic competitiveness can be gained through consideration of avoided cost, a measure of what it would cost
the grid to generate the electricity that is otherwise displaced by a new generation project, as well as its levelized cost. Avoided
cost, which provides a proxy measure for the annual economic value of a candidate project, may be summed over its financial life
and converted to a stream of equal annual payments. The avoided cost is divided by average annual output of the project to
develop the "levelized" avoided cost of electricity (LACE) for the project.* The LACE value may then be compared with the LCOE
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value for the candidate project to provide an indication of whether or not the project's value exceeds its cost. If multiple
technologies are available to meet load, comparisons of each project's LACE to its LCOE may be used to determine which project
provides the best net economic value. Estimating avoided costs is more complex than estimating levelized costs because it
requires information about how the system would have operated without the option under evaluation. In this discussion, the
calculation of avoided costs is based on the marginal value of energy and capacity that would result from adding a unit of a given
technology and represents the potential revenue available to the project owner from the sale of energy and generating capacity.
While the economic decisions for capacity additions in EIA's long-term projections use neither LACE nor LCOE concepts, the
LACE and net value estimates presented in this report are generally more representative of the factors contributing to the
projections than looking at LCOE alone. However, both the LACE and LCOE estimates are simplifications of modeled decisions,
and may not fully capture all decision factors or match modeled results.

Policy-related factors, such as envirenmental regulations and investment or production tax credits for specified generation
sources, can also impact investment decisions. Finally, although levelized cost calculations are generally made using an assumed
set of capital and operating costs, the inherent uncertainty about future fue! prices and future policies may cause plant owners or
investors who finance plants to place a value on portfolio diversification. While EIA considers many of these factors in its
analysis of technology choice in the electricity sector, these concepts are not included in LCOE or LACE calculations.

The LCOE values shown for each utility-scale generation technology in Table 1 and Table 2 in this discussion are calculated
based on a 30-year cost recovery period, using a real after tax weighted average cost of capital (WACC) of 6.1%5, In reality, the
cost recovery period and cost of capital can vary by technology and project type. In the AEQ2015 reference case, 3 percentage
points are added to the cost of capital when evaluating investments in greenhouse gas (GHG) intensive technologies like
coal-fired power and coal-to-liquids (CTL) plants without carbon contrel and sequestration (CCS). In LCOE terms, the impact of
the cost of capital adder is similar to that of an emissions fee of $15 per metric ton of carbon dioxide (CO2) when investing in a
new coal plant without CCS, which is representative of the costs used by utilities and regulators in their resource planning.® The
adjustment should not be seen as an increase in the actual cost of financing, but rather as representing the implicit hurdie being
added to GHG-intensive projects to account for the possibility that they may eventually have to purchase allowances or investin
other GHG-emission-reducing projects to offset their emissions. As a result, the LCOE values for coal-fired plants without CCS
are higher than would otherwise be expected.

The levelized capital component reflects costs calculated using tax depreciation schedules consistent with permanent tax law,
which vary by technology. Although the capital and operating components do not incorporate the preduction or investment tax
credits available to some technologies, a subsidy column is included in Table 1 to reflect the estimated value of these tax credits,
where available, in 2020. In the reference case, tax credits are assumed to expire based on current laws and regulations.

Some technologies, notably solar photovoltaic (PV), are used in both utility-scale generating plants and distributed end-use
residential and commercial applications. As noted above, the LCOE (and also subsequent LACE} calculations presented in the
tables apply conly to the utility-scale use of those technologies.

In Table 1 and Table 2, the LCOE for each technology is evaluated based on the capacity factor indicated, which generally
carresponds to the high end of its likely utilization range. Simple combustion turbines (conventional or advanced technology) that
are typically used for peak load duty cycles are evaluated at a 30% capacity factor. The duty cycle for intermittent renewable
resources, wind and solar, is not operator controlled, but dependent on the weather or solar cycle (that is, sunrise/sunset) and so
will not necessarily correspond to operator dispatched duty cycles. As a result, their LCOE values are not directly comparable to
those for other technologies (even where the average arinual capacity faétér‘may be similar) and therefore are shown in separate
sections within each of the tables. The capacity factors shown for solar, wind, and hydroglectric resources in Table 1 are simple
averages of the capacity factor for the marginal site in each region. These capacity factors can vary significantly by region and
can represent resources that may or may not get built in EIA capacity projections. Projected capacity factors for these resources
in the AEQ 2015 or other EIA analyses will not necessarily correspond to these levels.

Table 1. Estimated levelized cost of electricity (LCOE) for new generation resources, 2020

U.S. average levelized costs (2013 $/MWh) for plants entering service in
20201
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Variable Total
Capacity Levelized O&M Total LCOE
factor capital Fixed (including Transmission system including
Plant type {%) cost O&M fuel) investment LCOE Subsidy? Subsidy
_ Dlspatchable Technologies
_AdvancedCoal 85__ 769 69 07 M2 M7
Advanced Coal with 85 973 98 361 12 1444 T
CCS de e e w s e mewm o e e i e e e M A e e ke s e Aw iw a UmmEA w W se s e e dn e v M Ar B v e ar o M h v m e m m a w e e mwms A w o s w w sume m In e e e i e e e
o ConventlonaIComb[ned g ST Ty gy
_______ YO
Advanced Combined 87 15.9 2.0 £3.6 1.2 726 o
YOl
""" Advanced CC with T 87 301 4.2 647 12 1002 77T
Conventional 30 407 28 94.6 35 1415 -
Combustion Turbine S
e
Turbine e e e
_AdvancedNuclear 80 704 A8 122 44 es2 T
Geothermal 92 341 123 00 14 478 34 444
" Biomass 83 471 145 376 12 1005 o
Non-Dispatchable Technologies
Wind % 577 128 00 31 T8 .
“WindOffshore T s dase 225 00 se dsms T
Sofar PV3 25 109.8  11.4 0.0 41 1253 410 1143
_SolarThermal 20 1916 421 00 60 2307 192 2208 _
" Hydroelectrict 54 707 3.9 70 20 835 )

1Costs for the advanced nuclear technology reflect an online date of 2022

2The subsidy component is based on targeted tax credits such as the production or investment fax credit available for some
technologies. It only reflects subsidies available in 2020, which include a permanent 10% investment tax credit for geothermal
and solar technologies. EIA models tax credit expiration as follows: new sofar thermal and PV plants are eligible to receive a
30% investment tax credit on capital expenditures if placed in service before the end of 2016, and 10% thereafier. New wind,
geothermal, biomass, hydroeleciric, and fandfill gas plants are eligible fo receive either: (1) a $23.0/MWh ($11.0/MWh for
technologies other than wind, geothermal and closed-loop biomass) inflation-adiusted production tax credit over the plant's
first ten years of service or (2} a 30% investment tax credit, if they are under consiruction before the end of 2013. Up to 6 GW
of new nuclear plants are eligible to receive an $18/MWh production tax credit if in service by 2020; nuclear plants shown in
this table have an in-service date of 2022.

3Costs are expressed in terms of net AC power available to the grid for the installed capacity.

4As modeled, hydroelectric is assumed fo have seasonal storage so that it can be dispatched within a season, but overall
operation Is limited by resources avaifable by site and season.

Source: U.S. Energy Information Administration, Annual Energy Outfook 2015, April 2015, DOE/EIA-0383(2015).

As mentioned above, the LCOE values shown in Table 1 are national averages. However, as shown in Table 2, there is significant
regional variation in LCOE values based on local labor markets and the cost and availability of fuel or energy resources such as
windy sites. For example, LCOE for incremental wind capacity coming online in 2020 ranges from $65.6/MWh in the region with
the best available resources in 2020 to $81.6/MWh in regions where LCOE values are highest due to lower quality wind resources
andfor higher capital costs for the best sites that can accommodate additional wind capacity. Costs shown for wind may include
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Table 8.2. Cost and performance characteristics of new central station efectricity generating technologies

Cnline Sze
Year'  (MW)

Lead
time
(years)

Basa
Qvernight
Costin
2014
2013

$/ W)

Projedt
Contin-

genoy
Factor®

Contingency Factors

Techno-
logical
Optimism
Factor®

Total
Overnight
Oost in2014°
(2013 $/ kW)

Variable
oam’®
(2013
$/ mWh)

Fixed
O&M
(2013 %/
kWi yr.)

Heatrate
%in 2014
(Btw/
KWh)

nth-of-a-
Kkind
Heatrate
(Btu/kWh

Technology

Sarubbed Coal New .
Qoal-Gasification Integrated

Comb Oyde (1600 .

1GOCwith Carbon sequestion

. Conv.Gas/Oil Comb Ovele ...
Adv Cas/Ol Comb Oyde(QQ)

Adv QCwith Carbon
sequestration

Conv Comb Turbine

AdvCombTurbine
Rl Cells

CAdvMudear
. Didlributed Generation-Base

Digtributed Generation - Peak

Homass

Geothermal™
Municipal Solid Waste

Gonventional e

Wind

Wind Offshore _
SolarThermall

Photovoltaic™™

2018 1300

2018 520

2018 1200 .

2017......820 ..o

w w b oin

2,728

L38s

5,891

e BOD
o S

1.07

1.07

2018 a5

.20 210
007 0

]

LA
2010 .
2018
2018

17

2018 400

2016 150

2008 S0 ..
LT

e

2

& BN 0D iwin N

e B fes (b fe

3,309
2,331

e DT80
L2810

4,476

3,123

1.05
105 ...
105 ...

105 e

105

1.07
1.05

110

1.05

107

W07
110
107

1.00

1.03

1.01
1.00

1.00

00

100
L0

100
.
100
100

100
200
100
125

2,917

6,492

968

3,659
2,448

6,154

3,279

372 .

L8978
T LG

8271 ..
2851 ...
188

4052

4.47

15.44

526
0.00

0.00

0.00

844

360......
327 ...

874 ...
576 ..
00, ..

31.16.

72.80

JAos87 L T04
2L

204

105.58
112.85

73.96

2488

A6,
A636

9323.....
e ..

392680 ..
3953 .

8,800

10,700

10,783

13,500

9516

9516

9,516

BI00 ...

T080. ..o
8430 ...

10479.........

logts ..

14878 ...
9916
9518 .

...8740

1450
8,307

6800
6333

7493
10,450
8550

10479...

9,880

13,500
9,516

18.000
9516
9516
9516
8,516
9,516

'Online year represents the first year that a new unit could be completed, given an order date of 2014.
2A contingency allowanoe is defined by the American Assodation of Cost Engineers as the “spedific provision for unforeseeable elements of costs within a defined project
soope; particularly important where previous experience has shown that unforeseeable events which will increase costs are likely to occur.”
*the technological optimism factor is applied to the first four units of a new, unproven design; it refledts the demonstrated tendency to underestimate actual costs for a

first-of-a-kind unit.

“Overnight capital cost ihduding contingency factors, exduding regional muitipliers and learning effeds. Inferest charges are also exduded. These represent costs of new

projects initiated in 2014.

50&M =Cperations and maintenance,
SFor hydro, wind, solar and geothermal technologies, the heat rate shown represents the average heat rate for conventional thermal generation as of 2013. Thisis used for

purpases of calaulating primary energy consumption displaced for these resources, and does not imply an estimate of their actual energy conversion effidency.
"Capital costs are shown before investment tax credits are applied.

*Combustion turbine units can be built by the model prior to 2016 If necessary to meet a given region’s reserve margin.
°Because geothermal and hydro cost and performanoe characteristics are spedific for each site, the table entries represent the cost of the least expensive plant that coutd

be built in the Northwest Power Pool region, where most of the proposed sites are located.

YCosts and capadities are expressed In terms of net ACpower avaflable to the grid for the installed capadity.
Surces For the ABDR015 cyde, BA continues to use the previously developed cost estimates for utility-scale electric generating plants, updated by external consultants
for ABD2013. Thisreport can be found at bttp://www siz.gov/forecad s/ capitalcost! . The costswere assumed to be condstent with plants that would be ordered in 2012,
and learning from capadity built in 2012 and 2013 has been applied in the initial costs above. Wind capital costs were updated for ABD2015 using recent reportsfrom trade
press and reports from Lawrence Berkeley National Laboratory. Ste-spedific costs for geothermal were provided by the National Renewable Energy Laboratory, "Updated
.S Geothermal Supply Qurve,” February 2010,
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Capacity Utilization Responsibility: An

Alternative to Peak Responsibility

~

By MICHAEL 5. PROCTOR
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Tt purpose of this artitle is t6 show the logical fal-
Iacy involvad in the argument for the we of peak re-
sponsibility 23 the basis for sllocating the embedded cost
of production plante used to generaie eleciricity. The
crux of the argument for peak responsibility is that since
peak damand determines the cepacity required for pro-
duction plant, the cost of thar plent should be allocawed
o customers based on their share of peak demand, The
principle is one of cost Gusality; Le. whatever fuctor(s)
cause cost, those suew fuctors should be usad as the basis
for allocating cost:(On this principle thers is no dis-
agreement. However, there is disagresment on whether
puak demand is the only anumal factor for the entire
production plant.

In the process of showing the falhcy involved in pelk
! responsibility, a nwtural oul is the develop
& causation principle thal is theoratically correct. 'nm
ciusation principte is called eapealy wsibisation respomsibifity,

Ax one might imegine, the load dats requirements for

M
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an allocation method that is correct for all possible Joad .
situations could be overly restrictive. Thus, an approxic
mation to the correct method is developed for the mse
where the load con be chavacterized by the typical load
datx wvailable: cu kilowat-hour consumption and class
contribution o peak. This allocation method is called
the aversge .and peck.

‘The Record on Peak Responaibiliry

As early s 1921, H. E Eisenmwnger! recognized that
pexk responsibility is not the correct measure for allocat-
ing production costs o customsers, In the y o
Eisenmenger's argument apainst pesk respansibility, he
states:t "We see that the contumers demand cost ix an

* inwicate function of the entire load curve of the central

stion and of the antire load curve of the tnptcti\ru
consumer, not only of certain parts of those curves.”

In 1955, R. E. Caywood? recognited potential prob
temi that exist in the use of peak reaponsitility, In'dis-
cusaing the pesk tesponsibility method, Caywood statesdt

It is obvious thet this methad is not entirely satisfac-
tory bacause & cluss lood et the gme of the system
peak might be zero, while at some other time it might
be of considerable size; yet no expense would be allo-
cated 1o it. Furthermore, un ollomtion made on the |
basis of toduy's load conditiona might be widely differ-

TConirel Saian Kolas n Thevry and Fredice” by H. L. Elsnmenger,
Frulrich ). Druke und Comprny, Chicaga, INinsis, 1581, pp. 277399

bid., p. 25,

"'&’Hm: Uty Raie Economicn.™ %y R B Caywood, MoGirrwsHRL
New York. 1955, pp. 158167,

5., pp. MM, 107,
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et in ll';e Future a8 the result of & shilt of the wyblern

peak or a shift of the pesk of the load of the class
itself.

In 1963, C. W. Bary® recopnized that peak responsibil-
ity isa mis'e npprou:h 16 nllocating caparity coss In

2

g U ion of load divarty benefits, Bary
ttlfei‘"

The ont which is farthest from mesting the requirve-

ments of the genera] unified theory is the so-called

system peak respansibitity method, which reflecss 1the
demand-oost ussignmenit to individual components on
the basis of their loads at the Hme of the system peak
loxd. This method refincts litle conceplual percep-
tion of the nature and the mutual benefits of load
diversity. nor the complex laws of probahility gavern.
ing its behavion

In 1970, Alfred E. Xehn? published his two volumes
on the eomnomics of wtility regulation, While Kahn seems
to support tha concept of peak responsibility, it is impor-
unt w keep in mind Kaha's own qualifiations placed
on \he princple:*

The principle is clear, but it is more complicated than
might sppeer at firsl reading. Notice, first, the quolifi-
cation: “if the same type of capacity serves all uvsers.”
In fact it does not always; in conyequence, as we shall
see, ali-peak users may properly be charged explicitiy
for some capadty coste. Second, the principle applies
1o the explidt charging of capacity cosis, “os such.™
Olf-peak nsers, properly paying shonnum marginal costs
{SRMC] will be making a contribukion (o the covering
of capital coats also, if and when SRMC exceeds aver-
age varlable costs, Third, the principle is framed on
the asumption that all retas will be set at marginal
cost [MC] (including marginal chpacity costs). Under
conditions of decrening costs, unifonm warginal cost
priciog will not cover tola? costs. Lacking a govarn-
memt subsidy to mmake up the difference, privately
owued wiilities have to charge more than MC on some
of their business, In some of thess “second-best* ciroumn-
sunces, some (of the difference between sverage snd
murginal} capacity costs might better be recovered from
ofl-paak than from peak users.

While the arguments agzinst peak responsibility are
well doaementad in the literature, this mathod bay geined
wide ucceptance as an appropriate procedure for allocat-
ing embecdded production plant costs 1o jucisdictions and
customer clessas. Perbaps one reason for the accaplance
of peak responsibility is that both the National Associn-

s Operitional Eoponice of Elartric !m bg' €. W. Bary, Columbia
Undveraiiy Irass, New York, LS, pp. ohrdid

bid. p. M,

T The Ecomomicy of Repelaion.” try Alfred B Kabn, John Wilcy and
S, Moew York, 1970, pp. 87152

Tbid., ppow, w0

a2

ton of Regulatory Utility Commisioners® und the Anoerix
an Public Power Asoclation' cost sifocation manuals
give qualified recognition 1o the toncept of peak respon-
sibility. 1t should be noted that pesk respopsibility in-
volves not only the single peak method, but also any
method that uses coincident pe-lu. &g summer-winter
peaks, summer month peaks, winter month peaks, and
12 coincidest month peaks. Also, probubilistic mathods,
such as Jom-af-load probmbility, that ars based on build-
ing plant 10 mees peak-load distriburions (load plus plam
outages}, should he clamsified as pesk responsibility
methods,

A second yeason for general scceptavice of pexk re-
sponsibility is its sase of application, One generally only
newds fo lock a1 demands far one 1o twelve howry and

‘determine the share of demand in these few hoors going

1o each class or jurisdiction,

A third reason for the ce of peok responsibil
ity is that it seems to huve & strong thearesiaal founda-
tion i the peak-load pricing literature in sconomics.

The nepsconomist reads peak-load pricing in the con--

taxt thay all capacity costs go to the peak period, and as
the quose froms Kahe indicades, this is » basic misconception.

A finet reason for the aceeptance ol peak yesponsibil-
ity in ils intuftive appeal; he. posk causes capacity, there-
fore eapacity costs thould be allbcated on & pask respon-
sibilily basiz, It is this intoitive appeal that will be
challenged in this wriicle.

Capacity Udlidzarion Respousibiliry

A basic sumption in the peak responsibility appeouach
is that the production plant is sssumed Lo be characer-
ized-by ane type of production plant: i.e, no distinction
is madc between peak, intermediate, and base-loed plants.
In the case of & single type of plant, the total annual
production capacity cost can be determined by the level
of peak demand, and no matier whit (he load shape
happens to be, if the prak demand level stays the same,
the total production capacity costs also stay the same, Tt
is thit ohserved relatidnship that haa led supponiers of
the pesk responsibility ellfacation method 1o clzim that
pesk demand causes production capacity costs,

1f production capacity costs are viewed ay being fixed
over the year, then those fixed costs have been caused
by the paak demand. However, the viaw that produc
tion capacity costs are fixed costa within » yesr, and can
only vary from ane year to the next places o restrlation
on one’s view of canselily, Even if there & only one type
of production capacity, why should one’s view of that
capacity be limited lo o single unit whose size Is fixed
by the Jevel of peak demand? Why should not the deci-
sion as 1o the variable cost of productlon capacity be
vicwed a3 o decsion marde en smaldl intrements of ﬂpaC-
ity over smal] periods of time?

WEkestric Unility Cont Alkicwion Manual Nations) A.amdnuon of let
Luq Uu!lly Cammissdoners, Washingion, 13, C.. 197, p
of Ryrwice Provcduns far Pubhc ot Syscrng, m:!lam Poblic
M A—:mlm. Wiahington, 0, C. (978, pp, X1X4
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The purpose for delermining the causality of produe
tion capacity costs is uitimalely to delerimine the cost
respontibility of the cusiomers that use the preduction
plant, While it s true thet a cnly the time of peak i
the fixed plint fully utilized, it & not troe that this s

the only tima that the production plant provides ser- .

Vices 10 the qusiomers. A propet view of cost causlity
should recognize that during the peak period g greater
armount of production espucity is required thap ot other
times, but the fsct thay peok demand is higher should
only reflect the additionai production capscty -cout fncurred
becowse of he higher demand level Within this context
production capacily i3 seen 10 be a varisble cont of pro-
durtion in suck und every hour.

A vimple sxample can be wsed to illustrate the con-
cept of trenting production capaciry as varishle in each
bour and’ alculsing capacity responsibility based on
the wiilimtion {use) af production cipacity, Comsider o
simplified tosd curve for two hours. in the first hour
total demund is 50 megawatts, ang in the second hour
o} demand js 100 megawstts, In this case 50 magawatty
of production capaclly s needed 10 meet demand in the
frst hour and en sddifonal 50 megawstts of production
capacity is neoded to meet demand in the sacond hour.
In terms of utilization of produciion capacity, the Gt
and socond hour share equal responsibility for the initin}
50 megawatts of production capacity, while the second
hour carries the full Tasponsibility for the dditional 50
megawsits, Thus the tolal apocity responsibilizy of each
hour is given by

. Hour One: -
Hour Two:

(e (50) = 25 megawstis
{4} (50} + (50) = 75 megawalls

Notice that this copacity wiilization responsibility is wot
the sam¢ as the energy resporsibility of 50 mepewart.
bours for the first hour and 100 megawait-hours for the
second hour, Nor is the capaciiy utitizslion respansibil-
ity the same a5 wonld be determined by pesk responsi-
bility which would place zero magawatis on the firnt
hour and 100 megawate on the second hour, Marecver,
uning energy responsibility will understate the produc-
tion czpaclty caused by the pesk hour, whila using paak
resporuibility will oversiaie the production capacity caused
by the peek hour. Table | wimmarizes the results of
applying thess three differant metbods of calculating
responsibility for capacity.

Taues »

Hewmy Rorossaiurrig

Cupacity
Enerpy Utiliaiin Teak
Kespoawbility  Netpoudblidy  Responrsiditiy
Hnar One % 9 [1]
Hoor Two % * 1

The finel pises of infarmation needed it the thare of
demand for each cuatoiner clast in each hour. Suppose

APRIL 26, 16B3—PUBLIC UTILMES Fommc-umf
A

there are just two cusiomers: A and B, with demends in
each hour ux given in Table 2.

“Tame 'z
Cuoiromas Lous_
Hrgwuﬂ'

M agumnits Mogwonteg
Curorner  MNouwr (we Sharr  Hour Tew  Share Tuhl Shure
A = W 3 % Ho %
2. B & %) % 2 5
Sysom 50 T L] 1 150 t

Custoraer A's share of hour one’s demand is one-hall, |
and hour ene's share of tapacily utilization responibil-
ity S one-quarter, giving customer A o copacity urliz-
ton responsibility for haur one equal to (%H%} = W,
Gustomer A's share of howr two's demand is threa-
quariers, and hour two's shure of capacity utilizavion re-
sponsibility {s thres-quarters, giving customer A & capmc-
ity utiliation respansibilfty for hour two equal to (%K¥%)
= Hu Adding axtomer’s A's eapacity ntilization respon-
sibility for both hours gives % + ¥is = Ms A similar
calculation for customer B gives u mpacuy vtilization
reaponsibility of [ve-sixteentits, .

Table 3 res the capacity responsdbility going
1o exch castomer wsing energy, capacity utilization, and
peak as the basis for exleulating these responsibilitles.

“Tanx
Corromtn Romowmsititie

. “Capaetty
Energy UMu ek
Cux  Rupoiibily  Reponsibyy  Respousbis
A % W %
B % . ¥ 'Y

Notice that energy responsibility allocsies oo Jitle -
preily to A and 100 much to B, and peak respansibility
allocates 160 mich capacity to A and toc little % B. Also
notice that A's foed Iactor (averspe energy divided by
demand st peak) is below the systom average, ond B
load factor is above the sysiam average, Moreover, this
observation cun be generulized to the principle that peak
resposisibility will always result in allocuting wo much
capacity ¥o customers (classes or jurisdictions) whose load
Factors are below the system average. and too litlle capac-
ity to customars (classes or jurivdictions} whose load fac-
tors are above the system average, Ol course, energy
respansibility has the opposite result.

‘The Average and Peak Allocation
- (O Productdon Capacity Costs,

The observations from the provious section lead to
the following guestion: 1f  certain percentage of cupace
ity is allocated based on energy responsibility and the
remainder based on peak responsibility, how cn that
perceninge be chosen w0 that the resulting allocarions
are the stine 43 those derivad using the capacity utilia-
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von method? The answer is 10 use the system load fac-
lor to delesmine the percenufe of apscity 16 be allo-
cated by energy responsibility. This is called the avempe
#nd peok method and is given by the following formala:

Peak’
acwr sponnbnh(y me' nribility,

The sysiam load factor is the ratio of qverage demund 1o
peak demand. For-this example it is given: by:

Average Demend = (150 4 2 = 75 Mw
Peak Demand = 100 Mw
Eosd Factor = {75 + 100) =

The average and pesk alloention factor for sach cus.
fomer is given by:

Custoraer A: {%} {(4) + {(W}{%) =
Customer B: (%) (K} + (W) (%) = ¥

While the average 2nd peak methiod has only been shown
%o produce the samc anxwer as the upmty utilztion
method for the example of this section, it can ala be

lhwnwhoidiormyweinwhichdemuxdism
turized by two lovels, that is & peak and off-peak {bmse)

level, and the sesul is independent of the number of

hours uxsacisted with each period: ¢f., the appendix o
this artide.

Belore mrriving ac any ‘sbout spplying the
average and peak method, keep in mind two very im-
portant asumptions: First, production capacity s charas-
terizad by ons type of production plant. Second, de-
mand is charscterired by tweo tevels, Much work has and
is being dene to develop allocstion methods that will
aliow these wo assumptions to be refaxed. These meth-
ods are calied dme-ofuse cost aflocations of embedded
production cosis3! Time-af-use allocutions require sub-
stantially more lozd data {essenlislly they require hourly

load profiles for ull elmses of servica). When this type ol -

load information is not available, then the average and
peak method provides o viable altsrastive for reflecting
the capaclly wtilization responsibility approch to the
causation of production capacity. .

NTime of LU Cont Allocation snd Mergined Com, by M. 5 Prosctor,
Minmur] Public Service Commimion. November, 1%

Apﬁendix

Avarage and Peak Capacity Allocation

In this appendix two besic sssumptions are made, First,
demand is served {rom x single type plant with conmant
capadity and rutining cost. Sacond, demand is character-
ined by two periode: pesk demand; and ‘base (ofi-pesk)
demand. The following definitions are used.

By = meguwatt deromnd of pesk
Dy = meguwatt demand wt base
ap = irsction of time applied to
' posk demand
ay = fraction of time applied to
buse demand

where ap ++ oy = 1; i, the Imetion of time for base
and peuk demand adds up 1o the 1wl umount of time
serving Joad.

These fractions can be used to caloulaw both average
demund {energy) and capacicy wiilimtion, The (ailewing
table gives these cxleulations.

A 3 r—r -)'
Period Demmd rifization
Buse ay Dy, oy Dy

Pesk ab Dy + Dp— Dy
Tota} a.ﬁ;:Fapﬁl, 15, -

Aversge demand during the base and pesk periods is
simply the demands of those periods times the fraction
of time applicd (o each. The eapacity wiilization fa the

-

tase period.is simply that period's Eraction of time of
use 0f the eapacity required 10 maet base-load demand
{ap Dyl The wpacity uilization for ths peak period is
that period’s Iraction of time of wie of the capacity ra-
quired to meet buse-load demand {a, Dy) plus the dif-
ference between base end pesk demand (L, -~ Dyl which
represents that partion of total capacity wsed exclusively
during the pask perod, When thse two ere sdded
together, the total capacity utilization is given by {ay, +
apiDe ¥ Dp — Dy = Dy + Dy = Dy = Dy,

The system losd factor is the ratio of the aversge
démand to peak demand, and is given by

System Load Factor = (ay Dy + 1, D} + D,y
Sinee Dy « D it follows that @), D), + 0 II'.)P < ay, Dy

+a, 1::p = (a,, + ay) By = Dy Thus, l'ha system load
factor is less than one. It alxo follows that

ap Dy, ap Dy
@ By + ap Dy Dy

Thus the averuge demand coniribution 10 the bave pe-
riod is greater than the cupacity uillization contribution
to the base period, and sutsequently the average de-
mand contributicn 16 the peak period is less than the
capecity wtilizantion contribution 1o the peak period.
Given thess basic concepts, the objective in this appen-
dix is 10 show that the svemge and peak method for capacs
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ity ellocation s elanses is lewd to the capecily
wnliation wthod no matier whers the Leoalc for oy, end o
may occur. The following definitions ere used for the
customer class demand responsibilities:

Bip = dass s contribution (traction) of
. demand in the pesk period.

Bp = das §'s contribution (fraction) of
demand in the base period,

The table below {in irame) specifies the average demand
{snergy), capacity utilization and peak responsibility to
demand for the jih clas.

The average and peak method simply assumes that
class contribution to ensrgy and clas coniribution 1o
peak it known Then the system loxd factor ix used to
define the {otlowing allocstion fsctor:

e

Substituting into this definition the appropriate terts
gives the following results:

1) {(Load Fuctor} (Class Conwibution to Eaergy):

2} {1 — Load Faclor} (Class Contribution to Peak):

é -.,,o:-gg)(,‘,) ‘= gy -a,.n:;-pma,u,

3) Average and Peak (1 + 2):
S Datfpa By + Suiby —ay Dyl =2, ap By
e ) »
= J' o h + pEF lﬁl = ay D!'l

But this gives exactly the same result a5 the capacity
utilizmtion methed jor determining class responsibility
for capucity. Moveover, no matisr how the peak and
base poricds are chosen, one nesds only to determine
cluss contribution 1 LY class contribution 1o pesk,
and the system load fxctor in order to caloulate the ca-
Ppacity utilization respomsibility-for esch class of lond. At
the same time it is imporwat to keep in mind the basic

wssumptions being made; i.e.. demand is served from a
‘Z? Dy + a, D)n b oy Uy + D1 Gp D ..(,gvi 2 b, +t 0, D ) single type plant and demand an properly bednmcten-‘
» iy By ¥ dp Uy

fzed by & peak and base load.
Method Bae Pesk

Clazs Coninbution
Energy Ppla i} Pihag Dy} Bip on Dy + B 5y Dy
) aphhy + aplp
Capacit B Dy Bp Dy = oy In)* f + P (Do = o Dyl
mﬁi{m ib(ﬂt.l ip (D = ap Dy Dy e Dy ﬁ, o = on Dy
Peak Bpl0) B (D} Pip

“Nosioe Ut @y, Dy, 2 €1 = Dy, a0 That e aapacity wiillation contribulion o ok cum be rewtiles s ap Oy +
Mg = Dy} = Dy =~ {1~ agily = Dy = o Dy

West Vailay Projsct Oets Extra Money

An additions! 35 mililon ot fegeral funding has been targoted for the West Valley demonstra-
. tion project. The extra monay, plussome creative managing of the design and construction of
the nuclear wasta golidification project at the sie, could result in the convemsion of the
radicactive liquid there to a durskie solid two vears sconer than had been originally pisnnad.
Dr, Willlam H, Hannum, profect director {or the U, S, Department of Energy, said recenily that
the additiana!l monay is being transterred to this project from another DOE activity, "The axtra
tunding indicates the importa the D it piaces on the timely solidification of the
fiquid wastes stored hare.” Haniwm saks ‘that about sixty engineers and nuclear tachniciany

will be added to the project statf In the next saveral months.

Ag tha Hret L. B, nuctear waste solidification program of its kind, the West Vailey demongtra-
tion project will convert almost 600.000 paiions of highly redioactive fiquid wasts into a
durable solid which wil be transported 10 a federa) repository for disposal. The oroject began
In Fohruary, 1882, when DOE sssumed control of the former nuclear fuel reprocassing site.
The liquid waste stored there wis a byeproduct of reprocewnn lmm 1966 o 1972. Aa the

prims Contractar 1o the DOE, Wast Valldy Nuckear Sarvices £ idisry ol g
Imuoe Eloctric Corporation, wilt design, build, and operata the mlldl!lcahon equipment.
APRIL 23, 1H83— PUBLIC UTILITIES FORTNIGHTLY . -
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© " Exhibit4-1 <
{Continued)

. FERC Uniform
System of

Opmtmg Supemsmn& N B -

lso1 R

Fuel

Stcam me Other Som'ccs & Transfdr Cr

503-504

505 Electric Expenses.

506 | Miscellaneous Steam Pwr Expenses x -
507. | Rents e x -

510 Supervision & Engineering

Proratod

Lsu - structures

514 Masccllanemls Steam Plant

~ 552 é&i]er Plant - X
313 Electric Plant - X
- X

517

Prorated ‘
.On Lahor

ODcratmn Supervision & Enmm-.ermz L

‘ 5 18 Fuel .

519 _Coolants aﬂ&"Wﬁ'ﬁ:r :

520 Steam Expense -

521-522 | Steam From Other Socurces & Transfe Cr.

v

523 Eleetric Expenses

N-P- " Mﬂ-ﬂ& »

524

Miscellanects Nyclear Power Expenses

Mo

525 Rents

K
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EXHIBIT 4-1
(Contmued)

Systemof =~ e Demand Energy .
; Descrintion. . Related  Related

W
i

Promted 3_."3

T

- 598 1 |on Labo B

B B— o |
530 o ‘Rcactor PlantEau:pmcm SR
S31_ v ElcctncPlant e B

532 o Mlscclianeous Nuclearlet S e

T S| Prorated | Procated

B EV I PP V)

53.5._,,_ ot Operation Supcmmon andEnggccnnz c:‘n‘.{_.abm-3 on@bg?_‘
1.536. .. .4"",\VWatcr‘or Powzr R "
837 e Hydrauth_)_img.s__
_5‘38.“' ol "ElccmcExmmse i
539 | Miise Hvdraullc Power Expcnses R
540 _ Rents.

¢ ?f'**:""'j"
Y

i L L Proratcd | Prorated
=L) W— 'Supems:on &anmucnnzo R GnLabor {.On Labor™{ -
542 | Stuctures SRRl e

543 Reservoirs, Dams, and*‘:-Va‘terwg:vé L
544 Electric Plant ' '

545 . i Miscellaneous Hydraulic Plant

xxa{‘k
s bae lae

-
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~_Exhibit 4-1 . :
~ (Continued) , ‘ L .
FERC Uniform B ' R
Systemof "o s o e Demand . Energy .
Account : D don _ | |
_______ Other Power Generafion Operation '
546 543.554 Al Accounts |7y e -
' . i 1 ; mllm mﬂ .. . . i
e S i B L T . T 3
555 | Puchased Power o0 C AL oo xm X
556 Svstem Contro] &Load ngga:cﬁ;x .
' 557~ - Othier Expenises - SR -

) " . Vpirsct assignment or exciusw: se” costs are assngned directly to the customer classor group
B thaz excluswcly tses such faciiities, 'l'hc rcmammg ‘costs are then classified to the respecuvc oSt ccmpo'
nz:nrs ST . i
P wmg instances, a portion nfhydmmm pase may be class:f‘edm energy mlalcd. ST . .
E "The classification between deard-rétatsd and eriergy-related costs is carried out on lhc basis of s '
T therélative propomons uf labor cost contained in the other accomnty'in: thie aceount grouping.: -
T 4C!lassnf'edh-ctwe:n:ndemandandenexzyanihebmsofiabarc:cpcnscsandmatcﬂalt:xpenses Ta-
bor expenses are consxdcred dzmand relawd. wlule mnzmal cxpenssare considéred energy- rclnwd.

5 As-bx[led basxs ‘

-

' “tg.customiers on:the basis of their dcmands Since plant output in KWH varies with sys-
‘temn energy requirements; the argument continues, variable pmducnon COSts should beal-
located to customers on a KWH bas;s. T e e : » :

B.Cu.sr..Cansanan I

Cost causation is a phrase referring to arn atternpt to determine what; or who, is ;
causing costs to be incurred by the utility. For the generation function, cost causation | _
anempts to determine what influences a utility’s production plant investment decisions. - ,
Cost causation considers: (1) that udlities add capacity to meet critical system planning ‘
reliability criteria such 4s loss of load probability (LOLP), loss-of load hours (LOLH),
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The Connecticut Light and Power Data Regquest OCC-07

Company

Docket No. 14-05-06 Dated: 07/03/2014
Q-0CC-292
Page 1 0of1

Witness: Kenneth B. Bowes

Request Office of Consumer Counsel

from:

Question:

What is CL&P’s estimate of the percentage increase in cost of
transformers arising from the recently adopted federal Department Of
Energy, energy efficiency standards applied to utility transformers?

Response:
The percentage increase 1n cost of transformers arising from the recently

adopted federal Department of Energy energy efficiency standards is
approximately 24%.
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GCCC Response to TIEC's 1st RFl Question No. 6 Docket No. 38339

TIEC 1-6 Please provide all workpapers used to calculation showing "18% of line transformer
costs are energy-related” (at p. 30).

Response

Mr. Johnson used the following data to establish the percentage incremental capital costs associated
with energy efficiency: Finley Warkpaper - Capital Cost Increase for Distribution Transformers due to
DOE Efficiency Requirement.xls. The efficiency-related cost increase percentage is lower for three phase
transfornlers. Based upon the Company workpapers for primary transformer split and transformer
allocation, Mr. Johnson determined that three phase transformers comprise approximately 70/0 to 9%
of total transformer costs. See attached workpapers. Based on a weighted average calculation using Mr.,
Finley's workpaper cited above, this produces an energy-related percentage of 17.9% - 18.20/0. The
17.9% calculation is shown on page 104 of Mr. Johnson's testimony. The attachment to this answer
includes the 18.20/0 calculation. Both calculations rounded to 18%.

Prepared by: Clarence Johnsan
Sponsored by: Clarence Johnson
1720\17\1197270

15

Attachment to

TIEC1-6

$20,609,363 Total 1 phase increase

Percentage of 3 PH Transformers 7.0% $17,282,817
Total Base 1 phase 1.19248

Remaining Transfomers 93.0%

Average Increase, Overhead+Padmt. 19.25%

Weighted Average 3 Phase Increase 0.3% Remainder 17.9% Weighted Average 18.2%
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- ‘of' .mor oxpcns'= ‘cimtcnncdlato and baseload units. becausc .of the add
 they must’ serve.” Thus, the cost: of peaking capacity can propcrly be rcgardcd aspeak de- |
. mand-related an ‘.classxﬁcd as‘demand:related in- thc cost of scrv, i

ence between the ufility”s total cost: for producmon pI !
is caused by the energy loads to-be scrvcd by the uo.hty and 1s classﬂicd as chcrgy—mlatcd :

= scrvcd rnost

Y «.,-‘éclassﬁicd dcmand—rolatcd and Othcr gencraung umts must be. analyzed camfully to

e Prcm:scs ‘ofthis: andaothcr peaker mcthods are; (1) that increases in peak de-

quire the addition of ‘peaking capacity, only, and (2) that unh incur the. costs

'study The differ-
and the cost of pcalong capacxty

ti

Lan tho cost of scrncc ':tudy o "

““Data Reqmrements 'I'hzs cncrgy wc;ghnng mcthod takc ,daffcrcnt tack toward

| producnbn plantcost allocanon, relying more heavily on. system planmnwg& da;a in. add.l-
~ Honto load‘frcscarch data.” The cost of service analyst must become famil;
| ,cxpansmn cntcna and Jusofy hlS cost. class:ﬁcanon on systcm planmng grounds

4 A ngresszan an System Plan_” ng_ wu‘h Reference to Plant Cosr AIIocanon.

Gcncrally spcahng. clecm‘ ;ncs conduct gcncrauon ’sysmm pianmng by
evaluating the need for addmonalscapacuy, thon, having: _
among the generation options avaﬂablc toit. These mcludc purchascs.from a
neighboring utility, the construction of its own peaking, mtcnncmatc or bascload .
capacuy, load management, 1 cnhanccd plam availability, and rcpowcnn g among oihers.

'I‘hc uuhty can chooso 10 construct.one of:a vancty of plant—typcs combusuon

‘ ,;turbmcs (CT) wluch are the lcast costly pcr KW of msuﬂied capamty, combmcd cyclc -
(CC) units costing two to three tifmcs as‘much per KW as.the CT, and bascloadcd units T

with a. cost of four or more. urncs as much as the CT per KW of installed capacity.” The

| ”f‘f\"chomc of unit dependson the energy load 10 be served. A peak load of refatively brief dL;' 3

R ration,: fo cxamplc, less than'1; '
a CT unit.: A peak load of, mtcrmc' ‘atc duranon, of 1 500 ‘1074 000 hours peryear,; may be W

;500 hours' ‘per year, may .be served most cconormcaliy by -

served miost ccononuca]ly by a CC, it A pcak Ioad of long annyal: duration: may be
} fomlcally by a: basoload umt. = o

LT Classzf icat 'n_of Genemtwn

In th cquzvalcnt pcakcr typc of com smdy, a.ll costs of actual pcakcrs are

. ~determine their pre , ween demand \
o <typcs are 51gn1ficanﬂy dxffcrcnt, thcn 1nd1v1dua1 analyms and ocatment may be ncccssafy
" The idealanalysiss a "date of service!- analysm The analyst calculates the mstallcd cost

of all units in the dollars of the install date and classifies-the peakercost.as

demand-related. The remaining costs are classified as energy-related.

nonafl cncrgy loads” .h

a;mhar wuh systcm

P

S 8)



pnnc1p1c of. rSIlCh mcthods is to 1dcnufy thc conﬁgmnon pf gcncratmg plants that would

S dctcrmmcs thc a;neuﬁt of producnan plant cost'to classzfy as cncrgy—rclated Vanous
B basc 1oad lcvcl opuons ‘arg available: ‘average: annual load. mmlmnm annual load,
o avcrage off-pcak load, and maxu'num off-pcak laad. : |

. ’I‘rus pamcular method sunply 1dcnuﬁcd thc unhty S nuclcap coal—ﬁred and hydroclectnc
e gcncranng umts as thc producuon stack to bc class1fied as cncrgy-mlatcd. 'I‘hc mnonalc :

) is sxgmﬁcamlyx,lcss than ‘c1, ¢ tihty $ av‘eragc dc-

g ifrhc'sc nits (4 9201 M

uility’s average off-peak dcmand ‘would have: mqmrcd addmg oil and gas-fired units,
which generally are not rcga.tdcd as baseload umnits;: -Thisimethod msults in 89.72 pcrccnt
of producuon plant being classified as energy-related and 10.28 percent as demand-re-

(. ‘17

S 3-1

as scrvmg d:.f‘fcrcnt componcnts of load, ie., thc basc, mtcnncd.latc and pcak load

componerits, In the analysxs, units are ranked:from lowest to mghcst 0pcrat1ng costs..

- Those with the lower operating costs are assigned to all thiree periods, those with

" iftermediate running-costs are-assigned to the intermediate and peak periods, and those.
Wlth thc hxghcst operaﬂng €osts.are a551gncd ta t.hc pcak ratmg penOd oniy

iand (7,880 MW) or its avcr;gc off-peak dermand (7,525:5 MW); thus, to getup to the - ...

lated. Thc aIIecanon factor and the classes’ revenue responsibility are shown in Table 4- |

8



' Demand Demand- e Energy.
Allocation Related {7 T ’”R’él’ﬁtéd" "‘s.»*».,-'t-i'I"otal Class .
Factor - | Prodoction’ Energy Prodﬂction Productmn

| 3Summer&| Plant | Allocation | ‘Plant. | - Plant
Rate 3 Winter | .Revenue |  Factor - Revenue Revenue

| Class:|: Peaks (%) Requ:rement (l‘otal MWH) |Requiremient! Requirement .
[Gawe ] 39,976,500 30 96:;.., B 294514 229-‘ " 334,590,738 |
| .1.‘;: 38 791 011 ‘ : : 9| 360 965 510
| 27.406 ‘ 93 . 296 993 356: 324 315,213 .
242017 327 | 30668:858] . 3308903
512380 074 |77, 0031351 7515505
109 016 933! ~.100.0 3:--:5 951 459, 067 Db 63%75-000

Notez This allocation method uses the same allocation: factors asthe: eqmvalem penkcr cost metho-d il-

lustrated in Table'4-12. The differcnce between the, twa studies is in the.proportions of produc- . =

“tion plant classified as-demand- and. energy-related. In the methid illustrated here, the utiity's

identitied baseload generating units ~ iis ruclear, coal- fm ond hyd:bc]ecmc generating units -

e, = Wereclassified as energy-related, and the remaining units — the utility’s oil- and gas-fired '

R zsteam ‘units,its'conibined cycle- units and:its combustion tirbines — were classified as demand-.

crelated. T resultuwas thaf 89.72 pen:ent of the utility's: producnonpiant revenue. mqmrcmcnt

y ‘energy-related and aliocated:onithe basis of the classes* energy. consumption,

e and. 0:28 peresnt was-classified as demand-related and allocatcd on thc’basw of the: ciasses
‘ -rconmbunons tothe 3 summer and 3 wmter penks JELER T TR

S SOmc columns may not add o mchcated lotz.ls due to mundm 1

Thcrc dre’ sc\__rcral rncthods that may bc uscd for allocaung t.hcs"”_catcgonzcd costs \
; _to custom .t classe: "’C)nc‘ common allocation: method is as follnws (1) peak production
. using an appropriate.coincident. pca.k allou ation factor; (2) inter-
.. mediate. producuon pla.nt costs are allocated.using an allocator bascd on the Classés’ con-
tributions to dermand ifi thedntermediate. OF: shouldcr pcnod and, (3) _c;-load producnon
‘plant costs are allocated usmg the classes’ avcragc dcmands for the base or - off-peak rat-

ing pcnod

In a BIP study, producuon plant costs may’ be classified as cncrgy-relatcd or de-
mand-related, If the analyst bchcvcs that the classes’ energy-loads or off—pcak average




mcters. .

on-and lead man.agcrncnt costs'sk ould«bc*separately analyzcd. Thﬁc
& clasmﬁcd accordmg to progmm goa]s \For_cxamplc, a 1oad managc- o

PN

dcmand and cncrgy may be too cumbcxsomc In suéh céses the'costs could be. reocwcd
_ through ari energy clause. A dcmand-savmg load managcment program actually saves
‘marginal fucl costs, and thcreforc cncrgy
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since the goal of demonstrations and advertising is to influence customers. Allocation of
these costs, however, should be based upon some general allocation scheme, not numbers |
of customers. ‘Although these costs are incurréd to influence the usage decisions of

- customers, they cannot properly be said to vary: wuh the number of customers. These

" costs should be either directly assigned to each customer class when data‘are available, or

- aﬂocatcd based upon the ovcrall rcvcnuc rcsponsﬁnlxty of each class. o
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Request for Information 1-2 from Austin Energy: Please provide all case studies used
within the testimony.

Answer: See ICA Response to AE 1-1. Also provided are the attached documents,
which were reviewed by the ICA team while preparing the ICA party presentation.



RESIDENTIAL DEMAND CHARGES:
CONSUMER PERSPECTIVE

Note: This presentation does not reflect the views of any current or
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DEMAND CHARGES

o What are we talking about here?
Generally, a move to require residential
customers to pay more in fixed charges
and less in variable kWh charges

o Demand Rates: charge a fee that varies
each month based on the customer’s
highest actual demand (kW)

o Increased monthly charge: charge a
fixed fee that shifts some distribution
costs into monthly customer charge

HEPG June 2015



CURRENT TRENDS: USING LESS
AND PAYING MORE

o Efficiency Programs
o Smart Meter Mandates
o Renewable Energy Mandates

o Distributed Generation and Solar PV
Mandates: Net Metering Subsidy
Shifted to other ratepayers

o Enhanced Storm Resiliency and
Distribution Infrastructure Investments

o Transmission Costs: Federal and State

o In some states, costs of low income
discount or bill assistance programs

HEPG June 2015 2



STATES WITH PRICES THAT ARE HIGHEST ARE
ALSO THOSE WITH MANDATES

o California: IOU average is 20 cents
per kWh for 500 kWh usage

o Massachusetts: 16 cents per kWh

o New York: Highest prices and rates
in continental U.S.

HEPG June 2015



California

Electric bills differ

A survey of electricity providers, comparing October 2014 bills at different usage levels,
found that the private companies charge more than municipal utilities.

2,000 kWh 1,000 kWh 500 kWh 200 kWh
Edison $542.99 $255.06 $97.34 $30.63
PG&E 598.05 263.86 93.11 31.50
SDG&E 723.11 311.71 116.42 34.84
Private average 621.38 276.88 102.29 32.32
Los Angeles $344.92 $167.56 $78.88 $29.87
Sacramento 311.33 136.03 58.30 30.52
Anaheim 379.86 182.31 83.54 29.14
Burbank 347.67 162.66 75.87 29.25
Glendale 340.86 160.70 74.01 32.94
Pasadena 396.12 195.99 88.04 33.78
Riverside 363.57 171.55 81.23 39.86
Azusa 339.71 167.67 81.65 31.68
Banning 508.63 212.42 99.80 37.81
Colton 450,79 188.01 72.71 19.58
Imperial Irrigation Dist. 250.34 127.02 65.36 28.37
Vernon 179.17 91.10 47.07 20.65
Public average 351.08 163.59 75.54 30.29
Sources: Survey by Southern California Public Power Authaority, San Diego Union-Tribune Los Angeles Times
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MASSACHUSETTS

Customer Charge $4.00/month Distribution Charge *
First 600 kWh: 3.981¢/kWh
Excess of 600 kWh: 4.643¢/kWh

Transmission Charge 2.614¢/kWh Transition Charge (0.164¢)/kWh
Energy Efficiency Charge 1.624¢/kWh Renewables Charge
0.050¢/kWh

* Includes: Basic Service Adjustment Factor (0.084¢), Residential
Assistance Adjustment Factor 0.391¢, Storm Fund Replenishment
Adjustment Factor 0.266¢, Pension/PBOP Adjustment Factor 0.244¢,
Revenue Decoupling Mechanism Factor 0.179¢, Net CapEx Factor
0.223¢, Attorney General Consultant Expenses Factor 0.001¢, Solar
Cost Adjustment Factor 0.007¢ and Smart Grid Distribution
Adjustment Factor 0.027¢.

Basic Supply Charge in June 2015: 8.076 cents/kWh

HEPG June 2015 5



Energy Expenditures: Age 50+

Figure 1. Utility Expenditures Comprise a Higher Percentage of Average
Annual Expenditures for Consumers Age 50+

B 2009 m2010 w2011

=
o

8.8 92 ggq

71 71 71

Percent of Average Annual Expenditures
O B N W A~ U1 O NN 00 W

<50 50-64 65+

Source: AARP Public Policy Institute analysis of 2009, 2010, and 2011 Consumer Expenditure Surveys.
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ELECTRICITY IS LARGEST
EXPENDITURE

Figure 2. Expenditures on Electricity Comprise the largest Portion
of Utility Expenditures for 50+ Consumers

Teleoh Natural Gas q
elephone 12% Water an

30% Other Public
Services
14%

Fuel Oil and
Other Fuels
6%

Electricity
38%

Source: AARP Public Policy Institute analysis of 2011 Consumer Expenditure Survey.
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CURRENT TRENDS: RATE
DESIGN IS A ZERO SUM GAME

o Whatever the level of rate charges, the
entire rate design must recover the test year
revenue requirement for each class. For
every dollar that is recovered via fixed or
demand charges, a dollar less needs to be
recovered from the energy charge. The
converse Is also true.

o Utilities are protected with “bill stabilization,”
“decoupling,” and “lost sales revenue”
mechanisms OR THEY WILL FILE A RATE
CASE

HEPG June 2015 8



RETAIL COMPETITION
MARKETS: 20 STATES

o Supposedly, the wholesale market
sets generation supply prices and
local utilities are not “in the game.”

o Hah! Everyone of these states have
adopted mandates for efficiency,
renewable generation supply, solar
PV, distributed generation and the
costs are imposed on distribution
system ratepayers

HEPG June 2015 9



WH

O ARE THE LOSERS?

ch

o Whose bill will increase with
demand charges or fixed monthly

arges? Who pays for mandates

and subsidies for efficiency and

SO

HEPG June 2015

ar programs?
| OW use customers

Low income and fixed income
customers

Renters/multi-unit residents

10



WHO ARE THE WINNERS?

O

HEPG June 2015

Who are those who are likely to
benefit from demand rates and higher
fixed monthly charges?

Upper income: investments in home
improvements, new technologies and
appliances; income or credit rating to
purchase solar

Better education: understand complex
rate designs and bills; time and energy to
learn and respond

Single Family Homeowner

11



RESIDENTIAL DEMAND
CHARGES

o Is this being promoted to ensure
that solar PV customers pay their
fair share?

Consider alternative rates for solar PV
customers and customers with electric
vehicles

HEPG June 2015 12



RESIDENTIAL DEMAND
CHARGES

o Is this being promoted to respond
to the utility “"death spiral” and loss
of sales revenues?

Where are the efficiencies and
performance standards?

Proliferation of unregulated affiliates
and mergers and acquisitions to benefit
shareholders

The “death spiral” is highly overrated in
actual fact.

HEPG June 2015 13



SENDING THE "PROPER PRICE
SIGNAL”

o First, you have to understand the
“signal” being sent.

o Second, you have to have the means
to respond.

o When the bill is "unbundled” and the
rate tiers proliferate and the
surcharges are listed, what is the
“signal” and who can understand it?

o Utilities emphasize the total bill and
require payment to avoid
disconnection

HEPG June 2015 14



CAN YOU UNDERSTAND THIS
PRICE SIGNAL?

¥ pepco

A PHI Company

DISTRICT OF COLUMBIA
RESIDENTIAL SERVICE
SCHEDULE R
UPDATED MARCH 6, 2015

Billing Months of Billing Months of Billing Months of Billing Months of

(Summer) Winter ) (Summer) (Winter)

Generation !
Minimum charge * $ 2.28 per month $ 2.25 per month $ 2.38 per month $ 2.41 per month
In excess of 30 kwh $ 0.07207 per kwh $0.07104 per kwh $ 0.07589 per kwh $ 0.07692 per kwh
Admin Charge ** $0.00400perkwh  $0.00400 perkwh  $0.00350 per kwh $0.00350 per kwh

Procurement Cost Adjustment h

hittp:/iwww pepeo.com/my-homels for monthly rate
Billing Months of Billing Months of

June — October November — May
A (Summer) (Winter)

Minimum charge *** $0.12 per month $ 0.12 per month
In excess of 30 kwh $0.00704 per kwh $ 0.00704 per kwh
Distribution *
Customer Charge Residential $ 13.00 per month $ 13.00 per month
Customer Charge Master $10.25 per month $10.25 per month

Metered Apartments
First 400 kwh $ 0.00759 per kwh $ 0.00759 per kwh
In excess of 400 kwh $0.02166 per kwh $0.01512 per kwh
Delivery Tax * $0.0070 per kwh $0.0070 per kwh
Public Space Occupancy

Surcharge * $0.00205 per kwh $ 0.00205 per kwh

i ive Credit pepco, f for monthly rate

Sustainable Energy

Trust Fund $0.00150 per kwh $0.00150 per kwh
Energy Assistance

Trust Fund 7 $ 0.0000607 per kwh $ 0.0000607 per kwh
RADS Surcharge® $0.000294 per kwh $ 0.000294 per kwh
Bill 5 pepco. for monthly rate
Underground Project Charge™  $0.00 per kwh $ 0.00 per kwh

* The minimum charge includes the first 30 kWh or fraction thereof of consumption. The minimum charge for the period June 2014 through May
2015 includes an administrative charge of $0.12 per month. The minimum charge for the period June 2015 through May 2016 includes an
administrative charge of $0.105 per month. This charge is derived by multiplying the administrative charge in effect by the 30 kWh, the quantity
assumed in the minimum charge.  The administrative charge is $0.0040 per kWh from June 2014 through May 2015, and $0.00350 per kWh from
June 2015 through May 2016,

The ‘Admin Charge’ was previously included in the generation rate. This is not a new charge.

The Minimum charge includes the first 30 KWh or fraction thereof of consumption

Rates are effective with Usage on and after the penod as referenced above
Effective Usage on and after December 1, 2014

Effective Usage on and after April 16, 2014

Effective January 1, 2005

Effective March 1, 2014

Effective October 1, 2010

Effective Billing Month of October 2010

Effective Service on and after March 1, 2014

Effective January 1, 2010

1% Effective Usage on and after January 1, 2015
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CUSTOMER UNDERSTANDING:

Georgia Power Optional Residential
Demand Rate

O

There are two ways to manage your bill on the Residential Demand
Rate:

Avoid simultaneous use of major appliances. If you can avoid running
appliances at the same time, then your peak demand would be lower. This
translates to less demand on Georgia Power Company, and savings for
you! Each month the demand resets after your meter is read.

Shift energy usage away from the On-Peak time periods (2 PM - 7 PM,
Monday - Friday, June-September, excluding holidays).
Here are four ways to shift usage:

Use a programmable thermostat to increase the temperature in your
home to 78-80 degrees during summer weekdays

Use a timer on your water heater

Avoid using major appliances such as washers, dryers and
dishwashers during the peak time period

Use a timer on your pool pump so that it automatically shuts off
Who could benefit from the Residential Demand Rate?

Customers who pay attention to WHAT appliances are running and WHEN
the appliances are running

Customers who have a programmable thermostat and have timers on
other appliances

HEPG June 2015 16



COMED IN ILLINOIS:MANDATORY
DEMAND CHARGES

o ComEd in Illinois has promoted legislation to
move all residential customers to demand
charges and has linked this proposal with new
investments in Distributed Energy Resources.

o The result: ComEd’s revenues guaranteed by
fixed charges.

o ComEd operated a 8,000 opt out dynamic
pricing pilot in 2012 that recorded no
statistically valid peak load reductions or usage
reductions!

o ComEd gets its mandates through legislation
and without any reliance on evidentiary
hearings that document costs and benefits.

HEPG June 2015 17



DO YOU REALLY BELIEVE MOST CUSTOMERS CARE
ABOUT HOURLY PRICES AND “DEMAND” FACTORS FOR
THEIR APPLIANCES?

o Customers will be engaged if the options
are understandable, easy to implement,
automated where p055|ble result in
measurable bill savings, and presented by
a trusted advisor;

o Most Likely Success with Peak Time
Rebates and Direct Load Control (Vset it
and forget it")

o The market for solar PV is possible only
with taxpayer and ratepayer subsidies
that are not sustainable in their current
form in the long run

HEPG June 2015 18



AFFORDABLE ESSENTIAL
ELECTRIC SERVICE

o Affordability is a key criterion

o One size does not fit all: What may work in
Arizona in terms of generation prices,
housing, climate, and customer base may
not be reasonable in New York or
Massachusetts

o Rate design based on average costs is not a
sin!

o Consider changes from the customer’s
perspective: moderation in mandates and
rate design changes

HEPG June 2015 19



RATE DESIGN PRINCIPLES

O

O

HEPG June 2015

Who are the winners and losers? Bill impacts are key
to develop and consider by regulators

Consider short term costs and long term estimated
predictions; risk analysis is crucial to identify and
consider since we know from experience that
regulators and policy wonks do not predict the future
accurately

Can you explain it to customers without technical
jargon or economic theory?

Is it fair to lower use, low income, fixed income and
multi-unit customers?

Are you predicting generation supply cost reductions?
Or other predicted benefits in performance or
affordability? Who assumes the risk of achieving these
benefits?

20



RATE DESIGN POLICIES

o Default rate design for residential customers
should be flat rate

o Customer charges should reflect costs of
customer specific charges and not common
distribution charges

o Demand charge rates are highly unlikely to be
reasonable or appropriate for vast majority of
residential customers

® Offerin% rate options may be reasonable but
should be approved only where benefits to all
customers exceed the costs

o Solar PV customers should pay their fair share
of distribution services and costs

HEPG June 2015
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EXECUTIVE SUMMARY

Recently, there has been a sharp increase in the number of utilities proposing to recover more of their
costs through mandatory monthly fixed charges rather than through rates based on usage. Utilities
prefer to collect revenue through fixed charges because the fixed charge reduces the utility’s risk that
lower sales (from energy efficiency, distributed generation, weather, or economic downturns) will
reduce its revenues.

However, higher fixed charges are an inequitable and inefficient means to address utility revenue
concerns. This report provides an overview of (a) how increased fixed charges can harm customers,
(b) the common arguments that are used to support increased fixed charges, (c) recent commission
decisions on fixed charges, and (d) alternative approaches, including maintaining the status quo when
there is no serious threat to utility revenues.

Figure ES 1. Recent proposals and decisions regarding fixed charges

Legend

No recent proposals
Increase of 1% - 99% proposed

Increase of 100% or more proposed

Source: See Appendix B

Fixed Charges Harm Customers

Reduced Customer Control. Since customers must pay the fixed charge regardless of how much
electricity they consume or generate, the fixed charges reduce the ability of customers to lower their
bills by consuming less energy.

Low-Usage Customers Hit Hardest. Customers who use less energy than average will experience the
greatest percentage jump in their electric bills when the fixed charge is raised. There are many reasons a
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customer might have low energy usage: they may be very conscientious to avoid wasting energy; they
may simply be located in apartments or dense housing units that require less energy; they may have
small families or live alone; or they may have energy-efficient appliances or solar panels.

Disproportionate Impacts on Low-Income Customers. Data from the Energy Information Administration
show that in nearly every state, low-income customers consume less electricity than other residential
customers, on average. Because fixed charges tend to increase bills for low-usage customers while
decreasing them for high-use customers, fixed charges raise bills most for those who can least afford the
increase.

Reduced Incentives for Energy Efficiency and Distributed Generation. By reducing the value of a
kilowatt-hour saved or self-generated, a higher fixed charge directly reduces the incentive that
customers have to invest in energy efficiency or distributed generation. Customers who have already
invested in energy efficiency or distributed generation will be harmed by the reduced value of their
investments.

Increased Electricity System Costs. Holding all else equal, if the fixed charge is increased, the energy
charge (cents per kilowatt-hour) will be reduced, thereby lowering the value of a kilowatt-hour
conserved or generated by a customer. With little incentive to save, customers may actually increase
their energy consumption and states will have to spend more to achieve the same levels of energy
efficiency savings and distributed generation. Where electricity demand rises, utilities will need to invest
in new power plants, power lines, and substations, thereby raising electricity costs for all customers.

Common Myths Supporting Fixed Charges

“Most utility costs are fixed.” In accounting, fixed costs are those expenses that remain the same for a
utility over the short and medium term regardless of the amount of energy its customers consume.
Economics generally takes a longer-term perspective, in which very few costs are fixed. This perspective
focuses on efficient investment decisions over the long-term planning horizon. Over this timeframe,
most costs are variable, and customer decisions regarding their electricity consumption can influence
the need to invest in power plants, transmission lines, and other utility infrastructure. This longer-term
perspective is what is relevant for economically efficient price signals, and should be used to inform rate
setting.

“Fixed costs are unavoidable.” Rates are designed so that the utility can recover past expenditures
(sunk costs) in the future. Utilities correctly argue that these sunk costs have already been made and are
unavoidable. However, utilities should not, and generally do not, make decisions based on sunk costs;
rather, they make investment decisions on a forward-looking basis. Similarly, rate structures should be
based on forward-going costs to ensure that customers are being sent the right price signals, as
customer consumption will drive future utility investments.

“The fixed charge should recover distribution costs.” Much of the distribution system is sized to meet
customer maximum demand — the maximum power consumed at any one time. For customer classes
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without a demand charge (such as residential customers),* utilities have argued that these distribution
costs should be recovered through the fixed charge. This would allocate the costs of the distribution
system equally among residential customers, instead of according to how much energy a customer uses.
However, customers do not place equal demands on the system — customers who use more energy also
tend to have higher demands. While energy usage (kWh) is not a perfect proxy for demand (kW),
collecting demand-related costs through the energy charge is far superior to collecting demand-related
costs through the fixed charge.

“Cost-of-service studies should dictate rate design.” Cost-of-service studies are used to allocate a
utility’s costs among the various customer classes. These studies can serve as useful guideposts or
benchmarks when setting rates, but the results of these studies should not be directly translated into
rates. Embedded cost-of-service studies allocate historical costs to different classes of customers.
However, to provide efficient price signals, prices should be designed to reflect future marginal costs.
Rate designs other than fixed charges may yield the same revenue for the utility while also
accomplishing other policy objectives, such as sending efficient price signals.

“Low-usage customers are not paying their fair share.” This argument is usually untrue. As noted
above, distribution costs are largely driven by peak demands, which are highly correlated with energy
usage. Further, many low-usage customers live in multi-family housing or in dense neighborhoods, and
therefore impose lower distribution costs on the utility system than high-usage customers.

“Fixed charges are necessary to mitigate cost-shifting caused by distributed generation.” Concerns
about potential cost-shifting from distributed generation resources, such as rooftop solar, are often
dramatically overstated. While it is true that a host distributed generation customer provides less
revenue to the utility than it did prior to installing the distributed generation, it is also true that the host
customer provides the utility with a source of very low-cost power. This power is often provided to the
system during periods when demand is highest and energy is most valuable, such as hot summer
afternoons when the sun is out in full force. The energy from the distributed generation resource allows
the utility to avoid the costs of generating, transmitting, and distributing electricity from its power
plants. These avoided costs will put downward pressure on electricity rates, which will significantly
reduce or completely offset the upward pressure on rates created by the reduced revenues from the
host customer.

Recent Commission Decisions on Fixed Charges

Commissions in many states have recently rejected utility proposals to increase mandatory fixed
charges. These proposals have been rejected on several grounds, including that increased fixed charges

L There are several reasons that demand charges are rarely assessed for residential customers. These reasons include the fact
that demand charges introduce complexity into rates that may be inappropriate for residential customers; residential
customers often lack the ability to monitor and respond to demand charges; and that residential customers often do not
have more expensive meters capable of measuring customer demand.
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will reduce customer control, send inefficient prices signals, reduce customer incentives to invest in
energy efficiency, and have inequitable impacts on low-usage and low-income customers.

Several states have allowed utilities to increase fixed charges, but typically to a much smaller degree
than has been requested by utilities. In addition, there have been many recent rate case settlements in
which the utility proposal to increase fixed charges has been rejected by the settling parties.
Nevertheless, utilities continue to propose higher fixed charges, as any increase in the fixed charge helps
to protect the utility from lower revenues associated with reduced sales, whether due to energy
efficiency, distributed generation, or any other reason.

Alternatives to Fixed Charges

For most utilities, there is no need for increased fixed charges. Regulators who decide there is a need to
address utility revenue sufficiency and volatility concerns should consider alternatives to increased fixed
charges, such as minimum bills and time-of-use rates.
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1. INTRODUCTION

In 2014, Connecticut Light & Power filed a proposal to increase residential electricity customers’ fixed
monthly charge by 59 percent — from $16.00 to $25.50 per month — leaving customers angry and
shocked. The fixed charge is a mandatory fee that customers must pay each month, regardless of how
much electricity they use.

The utility’s fixed charge proposal met with stiff opposition, particularly from seniors and customers on
limited incomes who were trying hard to save money by reducing their electricity usage. Since the fixed
charge is unavoidable, raising it would reduce the ability of customers to manage their bills and would
result in low-usage customers experiencing the greatest percentage increase in their bills. In a letter
imploring the state commission to reject the proposal, a retired couple wrote: “We have done
everything we can to lower our usage... We can do no more. My wife and | resorted to sleeping in the
living room during the month of January to save on electricity.”?

Customers were particularly opposed to the loss of control that would accompany such an increase in
the mandatory fixed charge, writing: “If there has to be an increase, at least leave the control in the
consumers’ hands. Charge based on the usage. At least you are not penalizing people who have
sacrificed to conserve energy or cut their expenses.”?

Unfortunately, customers in Connecticut are not alone. Recently, there

has been a sharp uptick in the number of utilities that are proposing to

recover more of their costs through monthly fixed charges rather than “If there has to be an

through variable rates (which are based on usage). Some of these increase, at least leave the
control in the consumers’
hands. Charge based on

the usage. At least you are

proposals represent a slow, gradual move toward higher fixed charges,
while other proposals (such as Madison Gas & Electric’s) would quickly

lead to a dramatic increase in fixed charges of nearly $70 per month.* not penalizing people who
have sacrificed to conserve

The map below shows the prevalence of recent utility proposals to energy or cut their

increase the fixed charge, as well as the relative magnitude of these expenses.”

proposals. Proposals to increase the fixed charge were put forth or
decided in 32 states in 2014 and 2015. In 14 of these states, the utility’s
proposal would increase the fixed charge by more than 100 percent.

2 Written comment of John Dupell, Docket 14-05-06, filed May 30, 2014
3 \Written comment of Deborah Pocsay, Docket 14-05-06, July 30, 2014.

4 Madison Gas & Electric’s proposal for 2015/2016 offered a preview of its 2017 proposal, which featured a fixed charge of
$68.37. Data from Ex.-MGE-James-1 in Docket No. 3270-UR-120.
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Figure 1. Recent proposals and decisions regarding fixed charges

Legend

No recent proposals
Increase of 1% - 99% proposed

Increase of 100% or more proposed

Source: See Appendix B

Although a fixed charge may be accompanied by a commensurate reduction in the energy charge,
higher fixed charges have a detrimental impact on efficiency and equity. Utilities prefer to collect
revenue through fixed charges because the fixed charge reduces the utility’s risk that lower sales
resulting from energy efficiency, distributed generation, weather, or economic downturns will reduce its
revenues. However, higher fixed charges are not an equitable solution to this problem. Fixed charges
reduce customers’ control over their bills, disproportionately impact low-usage and low-income
customers, dilute incentives for energy efficiency and distributed generation, and distort efficient price
signals.

As the frequency of proposals to increase fixed charges rises, so too does awareness of their detrimental
impacts. Fortunately, customers in Connecticut may soon obtain some relief: On June 30, 2015, the
governor signed into law a bill that directs the utility commission to adjust utilities’ residential fixed
charges to only recover the costs “directly related to metering, billing, service connections and the
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provision of customer service.”> However, not all policymakers are
Fixed charges reduce yet aware of the impacts of fixed charges or what alternatives

customers’ control over their might exist. The purpose of this report is to shed light on these
bills, disproportionately impact

low-usage and low-income ISSUes.
customers, d'l“,te, incentives for Chapter 2 of this report examines the trends and drivers behind
energy efficiency and . . .
distributed generation, and fixed charges, while Chapter 3 provides an assessment of how
distort efficient price signals. fixed charges impact customers. In Chapter 4, we explore many of

the common technical arguments used to support these charges,
and explain the flaws in these approaches. Finally, in Chapter 5,
we provide an overview of some of the alternatives to fixed charges and the advantages and

disadvantages of these alternatives.

> Senate Bill No. 1502, June Special Session, Public Act No. 15-5, “An Act Implementing Provisions of the State Budget for The
Biennium Ending June 30, 2017, Concerning General Government, Education, Health and Human Services and Bonds of the
State.”
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2. TROUBLING TRENDS TOWARD HIGHER FIXED CHARGES

What’s Happening to Electric Rates?

Sometimes referred to as a “customer charge” or “service charge,” the fixed charge is a flat fee on a
customer’s monthly bill that is typically designed to recover the portion of costs that do not vary with
usage. These costs may include, for examples, costs of meters, service lines, meter reading, and
customer billing.® In most major U.S. cities, the fixed charge ranges from $5 per month to $10 per

month, as shown in the chart below.’

Figure 2. Fixed charges in major U.S. cities
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Source: Utility tariff sheets for residential service as of August 19, 2015.

Although fixed charges have historically been a small part of customers’ bills, more and more utilities
across the country—from Hawaii to Maine—are seeking to increase the portion of the bill that is paid
through a flat, monthly fixed charge, while decreasing the portion that varies according to usage.

6 Frederick Weston, “Charging for Distribution Utility Services: Issues in Rate Design,” Prepared for the National Association of
Regulatory Utility Commissioners (Montpelier, VT: Regulatory Assistance Project, December 2000).

7 Based on utility tariff sheets for residential service as of August 2015.
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Connecticut Light & Power’s proposed increase in the fixed charge to $25.50 per month was significantly
higher than average,® but hardly unique.

Other recent examples include:

e The Hawaiian Electric Companies’ proposal to increase the customer charge from $9.00
to $55.00 per month (an increase of $552 per year) for full-service residential
customers, and $71.00 per month for new distributed generation customers (an
increase of $744 per year);’

e Kansas City Power and Light’s proposal to increase residential customer charges 178

percent in Missouri, from $9.00 to $25.00 per month (an increase of $192 per year);°
and

e Pennsylvania Power and Light’s March 2015 proposal to increase the residential
customer charge from approximately $14.00 to approximately $20.00 per month (an
increase of more than $70 per year).!

Figure 3 below displays those fixed charge proposals that are currently pending, while Figure 4 displays
the proposals that have been ruled upon in 2014-2015.

8 Ultimately the commission approved a fixed charge of $19.25, below the utility’s request, but among the highest in the
country.

2 Hawaiian Electric Companies’ Distributed Generation Interconnection Plan, Docket 2011-0206, submitted August 26, 2014, at
http://files.hawaii.gov/puc/3_Dkt 2011-0206 2014-08-26 HECO PSIP Report.pdf.

10 kansas City Power and Light, Case No.: ER-2014-0370.

11 ppL Witness Scott R. Koch, Exhibit SRK 1, Supplement No. 179 to Tariff — Electric Pa. P.U.C. No. 201, Docket No. R-2015-
2469275, March 31, 2015, at http://www.puc.state.pa.us/pcdocs/1350814.pdf.
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Figure 3. Pending proposals for fixed charge increases
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Figure 4. Recent decisions regarding fixed charge proposals
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What is Behind the Trend Toward Higher Fixed Charges?

It is important to note that the question of whether to increase the fixed charge is a rate design
decision. Rate design is not about how much total revenue a utility can collect; rather, rate design
decisions determine how the utility can collect a set amount of revenue from customers. That is, once
the amount of revenues that a utility can collect is determined by a commission, rate design determines
the method for collecting that amount. However, if electricity sales deviate from the predicted level, a
utility may actually collect more or less revenue than was intended.

Rates are typically composed of some combination of the following three types of charges:

e Fixed charge: dollars per customer
e Energy charge: cents per kilowatt-hour (kWh) used
e Demand charge: dollars per kilowatt (kW) of maximum power used*?

Utilities have a clear motivation for proposing higher fixed charges, as the more revenue that a utility
can collect through a fixed monthly charge, the lower the risk of revenue under-recovery. Revenue
certainty is an increasing concern for utilities across the country as sales stagnate or decline. According
to the U.S. Energy Information Administration, electricity sales have essentially remained flat since 2005,
as shown in Figure 5 below. This trend is the result of many factors, including greater numbers of
customers adopting energy efficiency and distributed generation—such as rooftop solar—as well as
larger economic trends. This trend toward flat sales is in striking contrast to the growth in sales that
utilities have experienced since 1950, and has significant implications for utility cost recovery and
ratemaking.

12 pemand charges are typically applied only to medium to large commercial and industrial customers. However, some utilities
are seeking to start applying demand charges to residential customers who install distributed generation.
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Figure 5. Retail electricity sales by sector
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Source: U.S. Energy Information Administration, September 2015 Monthly Energy Review, Table 7.6 Electricity End Use.

Reduced electricity consumption—whether due to customer conservation efforts, rooftop solar, or

other factors—strikes at the very heart of the traditional utility business model, since much of a utility’s

revenue is tied directly to sales. As Kansas City Power and Light recently testified:

From the Company perspective, reductions in usage, driven by reduced
customer growth, energy efficiency, or even customer self-generation,
result in under recovery of revenues. Growth would have compensated
or completely covered this shortfall in the past. With the accelerating
deployment of initiatives that directly impact customer growth, it is
becoming increasingly difficult for the Company to accept this risk of
immediate under recovery.!?

At the same time that sales, and thus revenue growth, have slowed, utility costs have increased, as

much utility infrastructure nears retirement age and needs replacement. The American Society of Civil

Engineers estimates that $57 billion must be invested in electric distribution systems by 2020, and

another $37 billion in transmission infrastructure.!

4

13 Direct Testimony of Tim Rush, Kansas City Power & Light, Docket ER-2014-0370, October 2014, page 63.

14 American Society of Civil Engineers, “2013 Report Card for America’s Infrastructure: Energy,” 2013,
http://www.infrastructurereportcard.org.
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3. How FiIXepD CHARGES HARM CUSTOMERS

Reduced Customer Control

As technology advances, so too have the opportunities for customers to

. . .. . . The fixed charge
monitor and manage their electricity consumption. Many utilities are f g
reduces customer
investing in smart meters, online information portals, and other programs control, as the only
and technologies in the name of customer empowerment. “We think way to avoid the

charge is to stop being

customer empowerment and engagement are critical to the future of energy !
a utility customer.

at Connecticut Light & Power and across the nation," noted the utility’s
director of customer relations and strategy.'”

Despite these proclamations of support for customer empowerment and ratepayer-funded investments
in demand-management tools, utilities’ proposals for raising the fixed charge actually serve to
disempower customers. Since customers must pay the fixed charge regardless of how much electricity
they consume or generate, the fixed charge reduces the ability of customers to lower their bills by
consuming less energy. Overall, the fixed charge reduces customer control, as the only way to avoid the
fixed charge is to stop being a utility customer, an impossibility for most customers

Low-Usage Customers Hit Hardest

Customers who use less energy than average will experience the greatest percentage jump in their
electric bills when the fixed charge is raised, since bills will then be based less on usage and more on a
flat-fee structure. There are many reasons why a customer might have low energy usage. Low-usage
customers may have invested in energy-efficient appliances or installed solar panels, or they may have
lower incomes and live in dense housing.

Figure 6 illustrates the impact of increasing the fixed charge for residential customers from $9.00 per
month to $25.00 per month, with a corresponding decrease in the per-kilowatt-hour charge. Customers
who consume 1,250 kilowatt-hours per month would see virtually no change in their monthly bill, while
low-usage customers who consume only 250 kilowatt-hours per month would see their bill rise by nearly
40 percent. High usage customers (who tend to have higher incomes) would see a bill decrease. The
data presented in the figure approximates the impact of Kansas City Power & Light’s recently proposed
rate design.®

15 phjj Carson, “Connecticut Light & Power Engages Customers,” Intelligent Utility, July 1, 2011,
http://www.intelligentutility.net/article/11/06/connecticut-light-power-engages-
customers?quicktabs_4=2&quicktabs_11=1&quicktabs_6=1.

16 Missouri Public Service Commission Docket ER-2014-0370.
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Figure 6. Increase in average monthly bill
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charge.

Disproportionate Impacts on Low-Income Customers

Low-income customers are disproportionately affected by increased fixed charges, as they tend to be
low-usage customers. Figure 7 compares median electricity consumption for customers at or below 150
percent of the federal poverty line to electricity consumption for customers above that income level,
based on geographic region. Using the median value provides an indication of the number of customers
above or below each usage threshold—by definition, 50 percent of customers will have usage below the
median value. As the graph shows, in nearly every region, most low-income customers consume less
energy than the typical residential customer.

Figure 7. Difference between low-income median residential electricity usage and non-low-income usage
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Source: Energy Information Administration Residential Energy Consumption Survey, 2009.
http://www.eia.gov/consumption/residential/data/2009. Developed with assistance from John Howat, Senior Policy Analyst,
NCLC.
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The same relationship generally holds true for average usage. Nationwide, as gross income rises, so does
average electricity consumption, generally speaking.

Figure 8. Nationwide average annual energy usage by income group
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Source: Energy Information Administration Residential Energy Consumption Survey, 2009
http://www.eia.gov/consumption/residential/data/2009.

Because fixed charges tend to increase bills for low-usage customers while decreasing them for high-use
customers, higher fixed charges tend to raise bills most for those who can least afford the increase. This
shows that rate design has important equity implications, and must be considered carefully to avoid
regressive impacts.

Reduced Incentives for Energy Efficiency and Distributed Generation

Energy efficiency and clean distributed generation are widely viewed as important tools for helping
reduce energy costs, decrease greenhouse gas emissions, create jobs, and improve economic
competitiveness. Currently, ratepayer-funded energy efficiency programs are operating in all 50 states
and the District of Columbia.'” These efficiency programs exist alongside numerous other government
policies, including building codes and appliance standards, federal weatherization assistance, and tax
incentives. Distributed generation (such as rooftop solar) is commonly supported through tax incentives
and net energy metering programs that compensate customers who generate a portion of their own
electricity.

17 Annie Gilleo et al., “The 2014 State Energy Efficiency Scorecard” (American Council for an Energy Efficient Economy, October
2014).
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Increasing fixed charges can significantly reduce incentives for customers to reduce consumption
through energy efficiency, distributed generation, or other means. By reducing the value of a kilowatt-
hour saved or self-generated, a higher fixed charge directly reduces the incentive that customers have
to lower their bills by reducing consumption. Customers who are considering making investments in
energy efficiency measures or distributed generation will have longer payback periods over which to
recoup their initial investment. In some cases, a customer might never break even financially when the
fixed charge is increased. Increasing the fixed charge also penalizes customers who have already taken
steps to reduce their energy consumption by implementing energy efficiency measures or installing
distributed generation.

Figure 9 illustrates how the payback period for rooftop solar can change

“When has it ever been under a net metering mechanism with different fixed charges. Under net
the right of a company
under any ethical
business practices to

metering arrangements, a customer can offset his or her monthly
electricity usage by generating solar electricity—essentially being

penalize their customers compensated for each kilowatt-hour produced. However, solar
for being efficient, customers typically cannot avoid the fixed charge. For a fairly typical
conservative and residential customer, raising the fixed charge from $9.00 per month to
environmentally .
responsible?” $25.00 per month could change the payback period for a 5 kW rooftop

solar system from 19 years to 23 years — longer than the expected

lifetime of the equipment. Increasing the fixed charge to $50.00 per
month further exacerbates the situation, causing the project to not break even until 37 years in the
future, and virtually guaranteeing that customers with distributed generation will face a significant
financial loss.

Figure 9. Rooftop solar payback period under various customer charges

$15,000
$9/month fixed charge:
>10,000 Payback period: 19 years
$5,000

$25.00 fixed charge:
/ Payback period: 23 years
$0

$50.00 fixed charge:

Cumulative PV of Savings (Costs)

($5,000) Payback period: 37 years
($10,000)
($15,000)
0 5 10 15 20 25 30
Years

All three scenarios assume monthly consumption of 850 kWh. The $9.00 per month fixed charge assumes a corresponding
energy charge of 10.36 cents per kWh, while the 525 fixed charge assumes an energy charge of 8.48 cents per kWh, and the 550
fixed charge assumes an energy charge of 5.54 cents per kWh.
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In Connecticut, customers decried the proposed fixed charge as profoundly unfair: “When has it ever
been the right of a company under any ethical business practices to penalize their customers for being
efficient, conservative and environmentally responsible?” noted one frustrated customer. “Where is the
incentive to spend hard-earned money to improve your appliances, or better insulate your home or
more efficiently set your thermostats or air conditioning not to be wasteful, trying to conserve energy
for the next generation - when you will allow the utility company to just turn around and now charge an

additional fee to offset your savings?”1®

High fixed charges

Increased Electricity System Costs may actually
encourage customers

Because higher fixed charges reduce customer incentives to reduce to leave the system,
leaving fewer and

fewer customers to
promote energy efficiency and clean distributed generation, leading to shoulder the costs of

consumption, they will undermine regulatory policies and programs that

higher program costs, diminished results, or both. Rate design influences the the electric system.
effectiveness of these regulatory policies by changing the price signals that

customers see. Holding all else equal, if the fixed charge is increased, the

energy charge (cents per kilowatt-hour) will be reduced, thereby lowering the value of a kilowatt-hour
conserved or generated by a customer.

The flip side of this is that customers may actually increase their energy consumption since they
perceive the electricity to be cheaper. Under such a scenario, states will have to spend more funds on
incentives to achieve the same level of energy efficiency savings and to encourage the same amount of
distributed generation as achieved previously at a lower cost. Where electricity demand is not
effectively reduced, utilities will eventually need to invest in new power plants, power lines, and
substations, thereby raising electricity costs for all customers.

In extreme cases, high fixed charges may actually encourage customers to leave the system. As rooftop
solar and storage costs continue to fall, some customers may find it less expensive to generate all of
their own electricity without relying on the utility at all. Once a

» customer departs the system, the total system costs must be
Where electricity demand

is not effectively reduced, redistributed among the remaining customers, raising electricity rates.

utilities will eventually These higher rates may then lead to more customers defecting, leaving

need to invest in new fewer and fewer customers to shoulder the costs.

power plants, power lines,

and substations, thereby The end result of having rate design compete with public policy

raising electricity costs for incentives is that customers will pay more—either due to higher energy

all customers. efficiency and distributed generation program costs, or through more
investments needed to meet higher electricity demand. Meanwhile,
customers who have already invested in energy efficiency or

distributed generation will get burned by the reduced value of their investments and may choose to

18 \Written comment of Deborah Pocsay, Docket 14-05-06, July 30, 2014.
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leave the grid, while low-income customers will experience higher bills, and all customers will have
fewer options for reducing their electricity bills.
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4. RATE DESIGN FUNDAMENTALS

To understand utilities’ desire to increase the fixed charge—and some of the arguments used to support
or oppose these proposals—it is first necessary to review how rates are set.

Guiding Principles

Rates are designed to satisfy numerous objectives, some of which may be in competition with others. In
his seminal work, Principles of Public Utility Rates, Professor James Bonbright enumerated ten guiding
principles for rate design. These principles are reproduced in the appendix, and can be summarized as
follows:

1. Sufficiency: Rates should be designed to yield revenues sufficient to recover utility
costs.

2. Fairness: Rates should be designed so that costs are fairly apportioned among
different customers, and “undue discrimination” in rate relationships is avoided.

3. Efficiency: Rates should provide efficient price signals and discourage wasteful
usage.

4. Customer acceptability: Rates should be relatively stable, predictable, simple, and
easily understandable.

Different parts of the rate design process address different principles. First, to determine sufficient
revenues, the utility’s revenue requirement is determined based on a test year (either future or
historical). Second, a cost-of-service study divides the revenue requirement among all of the utility’s
customers according to the relative cost of serving each class of customers based on key factors such as
the number of customers, class peak demand, and annual energy consumption. Third, marginal costs
may be used to inform efficient pricing levels. Finally, rates are designed to ensure that they send
efficient price signals, and are relatively stable, understandable, and simple.

Cost-of-Service Studies

Cost-of-service study results are often used when designing rates to determine how the revenue
requirement should be allocated among customer classes. An embedded cost-of-service study generally
begins with the revenue requirement and allocates these costs among customers. An embedded cost-
of-service study is performed in three steps:

e First, costs are functionalized, meaning that they are defined based upon their function
(e.g., production, distribution, transmission).

e Second, costs are classified as energy-related (which vary by the amount of energy a
customer consumes), demand-related (which vary according to customers’ maximum
energy demand), or customer-related (which vary by the number of customers).
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e Finally, these costs are allocated to the appropriate customer classes. Costs are
allocated on the principle of “cost causation,” where customers that cause costs to be
incurred should be responsible for paying them. Unit costs (dollars per kilowatt-hour,
per kilowatt of demand, or per customer-month) from the cost-of-service study can be
used as a point of reference for rate design.

A marginal cost study differs from an embedded cost study in that it is forward-looking and analyzes
how the costs of the electric system would change if demand increased. A marginal cost study is
particularly useful for informing rate design, since according to economic theory, prices should be set
equal to marginal cost to provide efficient price signals.

One of the challenges of rate design comes from the need to reconcile the differences between
embedded and marginal cost-of-service studies. Rates need to meet the two goals of allowing utilities to
recover their historical costs (as indicated in embedded cost studies), and providing customers with
efficient price signals (as indicated in marginal cost studies).

It is worth noting that there are numerous different approaches to conducting cost-of-service studies,
and thus different analysts can reach different results.’® Some jurisdictions consider the results of
multiple methodologies when setting rates.

Rate Design Basics

Most electricity customers are charged for electricity using a two-part or three-part tariff, depending on
the customer class. Residential customers typically pay a monthly fixed charge (e.g., $9 per month) plus
an energy charge based on usage (e.g., $0.10 per kilowatt-hour).?° The fixed charge (or “customer
charge”) is generally designed to recover the costs to serve a customer that are largely independent of
usage, such as metering and billing costs, while the energy charge reflects the cost to generate and
deliver energy.

Commercial and industrial customers frequently pay for electricity based on a three-part tariff consisting
of a fixed charge, an energy charge, and a demand charge, because they are large users and have meters
capable of measuring demand as well as energy use. The demand charge is designed to reflect the
maximum amount of energy a customer withdraws at any one time, often measured as the maximum
demand (in kilowatts) during the billing month. While the fixed charge is still designed to recover
customer costs that are largely independent of usage, the cost to deliver energy through the
transmission and distribution system is recovered largely through the demand charge, while the energy
charge primarily reflects fuel costs for electricity generation.

19 Commonly used cost-of-service study methods are described in the Electric Utility Cost Allocation Manual, published by the
National Association of Regulatory Utility Commissioners.

20 There are many variations of energy charge; the charge may change as consumption increases (“inclining block rates”), or
based on the time of day (“time-of-use rates”).
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5. COMMON ARGUMENTS SUPPORTING HIGHER FIXED CHARGES

“Most Utility Costs Are Fixed”

Argument

Utilities commonly argue that most of their costs are fixed, and that that the fixed charge is appropriate
for recovering such “fixed” costs. For example, in its 2015 rate case, National Grid stated, “as the nature
of these costs is fixed, the proper price signal for the recovery of these costs should also be fixed to the

extent possible.”?!

Response

This argument conflates the accounting definition with the economic definition of fixed and variable
costs.

e In accounting, fixed costs are those expenses that remain the same for a utility over the
short and medium term regardless of the amount of energy its customers consume. In
this sense of the term, fixed costs can include poles, wires, and power plants.?? This
definition contrasts with variable costs, which are the costs that are directly related to
the amount of energy the customer uses and that rise or fall as the customer uses more
or less energy.

e Economics generally takes a longer-term perspective, in which very few costs are fixed.
This perspective focuses on efficient investment decisions over the planning horizon—
perhaps a term of 10 or more years for an electric utility. Over this timeframe, most
costs are variable.

Because utilities must recover the costs of the investments they have already made in electric
infrastructure, they frequently employ the accounting definition of fixed costs and seek to ensure that
revenues match costs. This focus is understandable. However, this approach fails to provide efficient
price signals to customers. As noted above, it is widely accepted in economics that resource allocation is
most efficient when all goods and services are priced at marginal cost. For efficient electricity
investments to be made, the marginal cost must be based on the appropriate timeframe. In Principles of
Public Utility Rates, James Bonbright writes:

| conclude this chapter with the opinion, which would probably represent
the majority position among economists, that, as setting a general basis of
minimum public utility rates and of rate relationships, the more significant

21 National Grid Pricing Panel testimony, Book 7 of 9, Docket No. D.P.U. 15-155, November 6, 2015, page 36.

22 Many of these costs are also “sunk” in the sense that the utility cannot easily recover these investments once they have been
made.
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marginal or incremental costs are those of a relatively long-run variety — of a
variety which treats even capital costs or "capacity costs" as variable costs.?3

A fixed charge that includes long-run marginal costs provides no price signal relevant to resource
allocation, since customers cannot reduce their consumption enough to avoid the charge. In contrast, an
energy charge that reflects long-run marginal costs will encourage customers to consume electricity
efficiently, thereby avoiding inefficient future utility investments.

“Fixed Costs Are Unavoidable”

Argument

By classifying some utility costs as “fixed,” utilities are implying that these costs remain constant over
time, regardless of customer energy consumption.

Response

Past utility capital investments are depreciated over time, and revenues collected through rates must be
sufficient to eventually pay off these past investments. While these past capital investments are fixed in
the sense that they cannot be avoided (that is, they are “sunk costs”), some future capital investments
can be avoided if customers reduce their energy consumption and peak demands. Inevitably, the utility
will have to make new capital investments; load growth may require new generating equipment to be
constructed or distribution lines to be upgraded. Rate design has a role to play in sending appropriate
price signals to guide customers’ energy consumption and ensure that efficient future investments are
made.

In short, utilities should not, and generally do not, make decisions based on sunk costs; rather, they
make investment decisions on a forward-looking basis. Similarly, rate structures should be analyzed to
some degree on a forward-going basis to ensure that customers are being sent the right price signals, as
customer consumption will drive future utility investments.

“The Fixed Charge Should Recover Distribution Costs”

Argument

The electric distribution system is sized to deliver enough energy to meet the maximum demand placed
on the system. As such, the costs of the distribution system are largely based on customer peak
demands, which are measured in kilowatts. For this reason, large customers typically face a demand
charge that is based on the customer’s peak demand. Residential customers, however, typically do not
have the metering capabilities required for demand charges, nor do they generally have the means to

23 James Bonbright, Principles of Public Utility Rates (New York: Columbia University Press, 1961). P. 336.
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monitor and reduce their peak demands. Residential demand-related costs have thus historically been
recovered through the energy charge.

Where demand charges are not used, utilities often argue that these demand-related costs are better

recovered through the fixed charge, as opposed to the energy charge. Similar to the arguments above,
utilities often claim that the costs of the distribution system—poles, wires, transformers, substations,

etc.— are “fixed” costs.?

Response

While the energy charge does not perfectly reflect demand-related costs imposed on the system, it is far
superior to allocating demand-related costs to all residential customers equally through the fixed
charge. Recent research has demonstrated that there exists “a strong and significant correlation
between monthly kWh consumption and monthly maximum kW demand,” which suggests that “it is
correct to collect most of the demand-related capacity costs through the kWh energy charge.”?

Not all distribution system costs can be neatly classified as “demand-related” or “customer-related,”
and there is significant gray area when determining how these costs are classified. In general, however,
the fixed charge is designed to recover customer-related costs, not any distribution-system cost that
does not perfectly fall within the boundaries of “demand-related” costs. Bonbright himself warned
against misuse of the fixed charge, stating that a cost analyst is sometimes “under compelling pressure
to ‘fudge’ his cost apportionments by using the category of customer costs as a dumping ground for
costs that he cannot plausibly impute to any of his other categories.”?®

Where it is used at all, the customer (fixed) charge should be limited to only recovering costs that vary
directly with the number of customers, such as the cost of the meter, service drop, and customer billing,
as has traditionally been done.?”

24 Eor example, in UE-140762, PacifiCorp witness Steward testifies that “Distribution costs (along with retail and miscellaneous)
are fixed costs associated with the local facilities necessary to connect and serve individual customers. Accordingly, these
costs should be recovered through the monthly basic charges and load size charges (which are based on demand
measurements).” JRS-1T, p. 17. Another example is provided in National Grid’s 2015 rate case application. The utility’s
testimony states: “the distribution system is sized and constructed to accommodate the maximum demand that occurs
during periods of greatest demand, and, once constructed, distribution system costs are fixed in nature. In other words,
reducing energy consumption does not result in a corresponding reduction in distribution costs. Therefore, as the nature of
these costs is fixed, the proper price signal for the recovery of these costs should also be fixed to the extent possible.” D.P.U.
15-155, Pricing Panel testimony, November 6, 2015, page 36.

2 Larry Blank and Doug Gegax, “Residential Winners and Losers behind the Energy versus Customer Charge Debate,”
Fortnightly 27, no. 4 (May 2014).

26 Principles of Public Utility Rates, Dr. James Bonbright, Columbia University Press, 1961, p. 349.

27 Weston, 2000: “there is a broad agreement in the literature that distribution investment is causally related to peak demand”
and not the number of customers; and “[t]raditionally, customer costs are those that are seen to vary with the number of
customers on the system: service drops (the line from the distribution radial to the home or business), meters, and billing
and collection.” Pp. 28-29.
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“Cost-of-Service Studies Should Dictate Rate Design”

Argument

Utilities sometimes argue that adherence to the principle of “cost-based rates” means that the unit
costs identified in the cost-of-service study (i.e., dollars per kilowatt-hour, dollars per kilowatt, and
dollars per customer) should be replicated in the rate design.

Response

The cost-of-service study can be used as a guide or benchmark when setting rates, but by itself it does
not fully capture all of the considerations that should be taken into account when setting rates. This is
particularly true if only an embedded cost-of-service study is conducted, rather than a marginal cost
study. As noted above, embedded cost studies reflect only historical
costs, rather than marginal costs. Under economic theory, prices should
“I know of no ratemaking be set equal to marginal cost in order to provide an efficient price

or economic principle that signal. Reliance on marginal cost studies does not fully resolve the issue,

finds that cost structure however, as marginal costs will seldom be sufficient to recover a utility’s

must be replicated in rate . .

i i historical costs.
design, especially when

significant negative policy Further, cost-of-service studies do not account for benefits that

impacts are attendant to customers may be providing to the grid. In the past, customers primarily

that approach.” imposed costs on the grid by consuming energy. As distributed
generation and storage become more common, however, customers
are increasingly becoming “prosumers” —providing services to the grid
as well as consuming energy. By focusing only on the cost side of the equation, cost-of-service studies

generally fail to account for such services.

Cost-of-service study results are most useful when determining how much revenue to collect from
different types of customers, rather than how to collect such revenue. Clearly, rates can be set to exactly
mirror the unit costs revealed by the embedded cost-of-service study (dollars per customer, per
kilowatt, or per kilowatt-hour), but other rate designs may yield approximately the same revenue while
also accomplishing other policy objectives, particularly that of sending efficient price signals. Indeed,
most products in the competitive marketplace—whether groceries, gasoline, or restaurant meals—are
priced based solely on usage, rather than also charging a customer access fee and another fee based on
maximum consumption.

This point was echoed recently by Karl Rabago, a former Texas utility commissioner: “I know of no
ratemaking or economic principle that finds that cost structure must be replicated in rate design,
especially when significant negative policy impacts are attendant to that approach.”?®

28 Rabago direct testimony, NY Orange & Rockland Case 14-E-0493, p. 13.
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As a final note, utility class cost of service studies are just that. They are performed by the utility and rely
on numerous assumptions on how to allocate costs. Depending on the method and cost allocation
chosen, results can vary dramatically, and represent one party’s view of costs and allocation. Different
studies can and do result in widely varying results. Policymakers should view with skepticism a utility
claim that residential customers are not paying their fair share of costs based on such studies.

“Low-Usage Customers Are Not Paying Their Fair Share”

Argument

It is often claimed that a low fixed charge results in high-usage customers subsidizing low-usage
customers.

Response

The reality is much more complicated. As noted above, distribution costs are largely driven by peak
demands, which are highly correlated with energy usage. Thus, many low-usage customers impose
lower demands on the system, and should therefore be responsible for a smaller portion of the
distribution system costs. Furthermore, many low-usage customers live in multi-family housing or in
dense neighborhoods, and therefore impose lower distribution costs on the utility system than high-
usage customers.

“Fixed Charges Are Necessary to Mitigate Cost-Shifting Caused by Distributed
Generation”

Argument

Several utilities have recently proposed that fixed customer charges should be increased to address the
growth in distributed generation resources, particularly customer-sited photovoltaic (PV) resources.
Utilities argue that customers who install distributed generation will not pay their “fair share” of costs,
because they will provide much less revenue to the utility as a result of their decreased need to
consume energy from the grid. This “lost revenue” must eventually be

paid by other customers who do not install distributed generation,
While it is true that a host

which will increase their electricity rates, causing costs to be shifted to o ,
distributed generation

them. customer provides less
revenue to the utility than

The utilities’ proposed solution is to increase fixed charges—at least for it did prior to installing the

the customers who install distributed generation, and often for all distributed generation, it is

also true that the host
customer provides the
utility with a source of
revenues to the utility, despite their reduced need for external very low-cost power.

customers. The higher fixed charges are proposed to ensure that
customers with distributed generation continue to pay sufficient

generation.
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Response

Concerns about potential cost-shifting from distributed generation resources are often dramatically
overstated. While it is true that a host distributed generation customer provides less revenue to the
utility than it did prior to installing the distributed generation, it is also true that the host customer
provides the utility with a source of very low-cost power. The power from the distributed generation
resource allows the utility to avoid the costs of generating, transmitting, and distributing electricity from
its power plants. These avoided costs will put downward pressure on electricity rates, which will
dramatically reduce or completely offset the upward pressure on rates created by the reduced revenues
from the host customer.

This is a critical element of distributed generation resources that often is not recognized or fully
addressed in discussions about alternative ratemaking options such as higher fixed charges. Unlike all
other electricity resources, distributed generation typically provides the electric utility system with
generation that is nearly free of cost to the utility and to other customers. This is because, in most
instances, host customers pay for the installation and operation of the distributed generation system,
with little or no payment required from the utility or other customers.?

One of the most important and meaningful indicators of the cost-effectiveness of an electricity resource
is the impact that it will have on utility revenue requirements. The present value of revenue
requirements (PVRR) is used in integrated resource planning practices throughout the United States as
the primary criterion for determining whether an electricity resource is cost-effective and should be
included in future resource plans.

Several recent studies have shown that distributed generation

The benefits of distributed resources are very cost-effective because they can significantly
generation, in terms of reduced reduce revenue requirements by avoiding generation, transmission,
revenue requirements, will and distribution costs, and only require a small increase in other
significantly reduce, and may utility expenditures. Figure 10 presents the benefits and costs of
even eliminate, any cost- distributed generation according to six studies, where the benefits

shifting that might occur. include all of the ways that distributed generation might reduce

revenue requirements through avoided costs, and the costs include

all of the ways that distributed generation might increase revenue
requirements.3° These costs typically include (a) the utility administrative costs of operating net energy
metering programs, (b) the utility costs of interconnecting distributed generation technologies to the
distribution grid, and (c) the utility costs of integrating intermittent distributed generation into the
distribution grid.

Pfa utility offers some form of an incentive to the host customer, such as a renewable energy credit, then this will represent
an incremental cost imposed upon other customers. On the other hand, distributed generation customers provided with net
energy metering practices do not require the utility or other customers to incur any new, incremental cost.

30 Appendix C includes citations for these studies, along with notes on how the numbers in Figure 10 were derived.
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Figure 10. Recent studies indicate the extent to which distributed generation benefits exceed costs
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As indicated in the figure, all of these studies make the same general point: Distributed generation
resources are very cost-effective in terms of reducing utility revenue requirements. In fact, they are
generally more cost-effective than almost all other electricity resource options. The results presented in
Figure 10 above indicate that distributed generation resources have benefit-cost ratios that range from
9:1 (New Jersey and Pennsylvania) to roughly 40:1 (Colorado, Maine, North Carolina) to as high as 113:1
(Arizona). These benefit-cost ratios are far higher than other electricity

resource options, because the host customers typically pay for the cost
Rate designs should be

structured to encourage
the development of very

i cost-effective resources,
essential for regulators and others to understand and acknowledge not to discourage them.

of installing and operating the distributed generation resource.

This point about distributed generation cost-effectiveness is absolutely

when making rate design decisions regarding distributed generation,
for several reasons:

e The benefits of distributed generation, in terms of reduced revenue requirements, will
significantly reduce, and may possibly even eliminate, any cost-shifting that might occur
between distributed generation host customers and other customers.3!

e  When arguments about cost-shifting from distributed generation resources are used to
justify increased fixed charges, it is important to assess and consider the likely
magnitude of cost-shifting in light of the benefits offered by distributed generation. It is
quite possible that any cost-shifting is de minimis, or non-existent.

e The net benefits of distributed generation should be considered as an important factor
in making rate design decisions. Rate designs should be structured to encourage the

31 This may not hold at very high levels of penetration, as integration costs increase once distributed generation levels hit a
certain threshold. However, the vast majority of utilities in the United States have not yet reached such levels.
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development of very cost-effective resources; they should not be designed to
discourage them.

Again, policy makers should proceed with caution on claims regarding cost shifting. Where cost shifting
is analyzed properly and found to be a legitimate concern, it can be addressed through alternative

mechanisms that apply to DG customers, rather than upending the entire residential rate design in ways
that can negatively affect all customers.
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6. RECENT COMMISSION DECISIONS ON FIXED CHARGES

Commission Decisions Rejecting Fixed Charges

Commissions in many states have largely rejected utility proposals to increase the fixed charge, citing a
variety of reasons, including rate shock to customers and the potential to undermine state policy goals.
Below are several reasons that commissions have given for rejecting such proposals.

Customer Control

In 2015, the Missouri Public Service Commission rejected Ameren’s request to increase the residential
customer charge, stating:

The Commission must also consider the public policy implications of changing the
existing customer charges. There are strong public policy considerations in favor of not
increasing the customer charges. Residential customers should have as much control
over the amount of their bills as possible so that they can reduce their monthly
expenses by using less power, either for economic reasons or because of a general

desire to conserve energy. Leaving the monthly charge where it is gives the customer

more control.32

Energy Efficiency, Affordability, and Other Policy Goals

The Minnesota Public Utilities Commission recently ruled against a relatively small increase in the fixed
charge (from $8.00 to $9.25), citing affordability and energy conservation goals, as well as revenue
regulation (decoupling) as a protection against utility under-recovery of revenues:

In setting rates, the Commission must consider both ability to pay and the need to
encourage energy conservation. The Commission must balance these factors against the
requirement that the rates set not be “unreasonably preferential, unreasonably
prejudicial, or discriminatory” and the utility’s need for revenue sufficient to enable it to
provide service.

The Commission concludes that raising the Residential and Small General Service
customer charges... would give too much weight to the fixed customer cost calculated in
Xcel’s class-cost-of-service study and not enough weight to affordability and energy
conservation. ... The Commission concurs with the OAG that this circumstance highlights
the need for caution in making any decision that would further burden low-income, low-
usage customers, who are unable to absorb or avoid the increased cost.

32 Missouri Public Service Commission Report and Order, File No. ER-2014-0258, In the Matter of Union Electric Company,
d/b/a Ameren Missouri’s Tariff to Increase Revenues for Electric Service, April 29, 2015, pages 76-77.
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The Commission also concludes that a customer-charge increase for these classes would
place too little emphasis on the need to set rates to encourage conservation. This is
particularly true where the Commission has approved a revenue decoupling mechanism
that will largely eliminate the relationship between Xcel’s sales and the revenues it
earns. As several parties have argued, decoupling removes the need to increase

customer charges to ensure revenue stability.33

Similarly, in March of 2015, the Washington Utilities and Transportation Commission rejected an
increase in the fixed charge based on concerns regarding affordability and conservation signals. The
commission also reaffirmed that the fixed charge should only reflect costs directly related to the number
of customers:

We reject the Company’s and Staff’s proposals to increase significantly the basic charge
to residential customers. The Commission is not prepared to move away from the long-
accepted principle that basic charges should reflect only “direct customer costs” such as
meter reading and billing. Including distribution costs in the basic charge and increasing
it 81 percent, as the Company proposes in this case, does not promote, and may be

antithetical to, the realization of conservation goals.34

In 2012, the Missouri Public Service Commission rejected Ameren Missouri’s proposed increase in the
customer charge for residential and small general service classes, writing:

Shifting customer costs from variable volumetric rates, which a customer can reduce
through energy efficiency efforts, to fixed customer charges, that cannot be reduced
through energy efficiency efforts, will tend to reduce a customer’s incentive to save
electricity. Admittedly, the effect on payback periods associated with energy efficiency
efforts would be small, but increasing customer charges at this time would send exactly
[the] wrong message to customers that both the company and the Commission are

encouraging to increase efforts to conserve electricity.35

In 2013, the Maryland Public Service Commission rejected a small increase in the customer charge,
noting that such an increase would reduce customers’ control of their bills and would be inconsistent
with the state’s policy goals.

Even though this issue was virtually uncontested by the parties, we find we must reject
Staff’s proposal to increase the fixed customer charge from $7.50 to $8.36. Based on the

33 Minnesota Public Utilities Commission, In the Matter of the Application of Northern States Power Company for Authority to
Increase Rates for Electric Service in the State of Minnesota; Findings of Fact, Conclusions, and Order; Docket No. E-002/GR-
13-868, May 8, 2015, p. 88.

34 Washington Utilities and Transportation Commission, Final Order Rejecting Tariff Sheets, Resolving Contested Issues,
Authorizing And Requiring Compliance Filings; Docket UE-140762, March 25, 2015, p. 91.

35 Missouri Public Service Commission, Report and Order, In the Matter of Union Electric Company Tariff to Increase Its Annual
Revenues for Electric Service, File No. ER-2012-0166, December 12, 2012, pages 110-111.
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reasoning that ratepayers should be offered the opportunity to control their monthly
bills to some degree by controlling their energy usage, we instead adopt the Company’s
proposal to achieve the entire revenue requirement increase through volumetric and
demand charges. This approach also is consistent with and supports our EmMPOWER

Maryland goals.36

Commission Decisions Approving Higher Fixed Charges

Higher fixed charges have been rejected in numerous cases, but not all. In many cases, a small increase
in the fixed charge has been approved through multi-party settlements, rather than addressed by the
commission. Where commissions have specifically approved fixed charge increases, they often cite some
of the flawed arguments that are addressed in Chapter 5 above. Below we provide some examples and
briefly describe the commission’s rationale.

Fixed Charges and Recovery of Distribution System Costs

Over the past few years, Wisconsin has approved some of the highest fixed charges in the country,
based on the rationale that doing so will “prevent intra-class subsidies... provide appropriate price
signals to ratepayers, and encourage efficient utility scale planning....”3” This rationale is largely based
on two misconceptions: (1) that short-run marginal costs provide an efficient price signal to ratepayers
and will encourage efficient electric resource planning, and (2) that recovering certain distribution
system costs through the fixed charge is more appropriate than recovering them through the energy
charge.3®

As discussed above, a rate design that fails to reflect long-run marginal costs will result in inefficient
price signals to customers and ultimately result in the need to make more electric system investments to
support growing demand than would otherwise be the case. Not only will growing demand result in the
need for additional generation capacity, it may cause distribution system components to wear out
faster, or to be replaced with larger components. Wrapping such costs up in the fixed charge sends the
signal to customers that these costs are unavoidable, when in fact future investment decisions are in
part determined by the level of system use.

Further, using the fixed charge to recover distribution system costs that cannot be readily classified as
“demand-related” or “customer-related” exemplifies the danger that Bonbright warned of regarding
using the category of customer costs as a “dumping ground” for costs that do not fit in the other

36 | The Matter of the Application of Baltimore Gas and Electric Company for Adjustment in its Electric and Gas Base Rates.
Maryland Public Service Commission. Case No. 9299. Order No. 85374, Issued February 22, 2013, p. 99, provided in Schedule
TW-4.

37 Docket 3270-UR-120, Order at 48.

38 For example, Wisconsin Public Service Corporation argued that the fixed charge should include a portion of the secondary
distribution lines, line transformers, and the primary feeder system of poles, conduit and conductors, rather than only the
customer-related costs.
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categories. Use of the fixed charge for recovery of such costs tends to harm low-income customers, as
well as distort efficient price signals.

Despite generally approving significantly higher fixed charges in recent years, in a December 2015 order
the Wisconsin Public Service Commission approved only a slight increase in the fixed charge and
signaled its interest in evaluating the impacts of higher fixed charges to ensure that the Commission’s
policy goals are being met. Specifically, the Commission directed one of its utilities to work with
commission staff to conduct a study to assess the impacts of the higher fixed charges on customer
energy use and other behavior.3® This order indicates that perhaps the policy may be in need of further
study.

Demand Costs Not Appropriate for Energy Charge

In approving Sierra Pacific Power’s request for a higher fixed charge, the Nevada Public Service
Commission wrote:

If costs that do not vary with energy usage are recovered in the energy rate component,
cost recovery is inequitably shifted away from customers whose energy usage is lower
than average within their class, to customers whose energy usage is higher than average

within that class. This is not just and reasonable.*®

Despite declaring that demand-related costs are inappropriately recovered in the energy charge, the
commission makes no argument for why the fixed charge is a more appropriate mechanism for
recovering such costs. Nor does the commission recognize that customer demand (kW) and energy
usage (kWh) are likely correlated, or that recovering demand-related costs in the fixed charge may
introduce even greater cross-subsidies among customers.

Settlements

Many of the recent proceedings regarding fixed charges have ended in a settlement agreement. Several
of these settlements have resulted in the intervening parties, including the utility, agreeing to make no
change to the customer charge or fixed charge. For example, Kentucky Utilities and Louisville Gas &
Electric requested a 67 percent increase in the fixed charge, from $10.75 to $18.00 per month. The case
ultimately settled, with neither utility receiving an increase in the monthly fixed charge.*! While

39 Wisconsin Public Service Commission, Docket 6690-UR-124, Application of Wisconsin Public Service Corporation for Authority
to Adjust Electric and Natural Gas Rates, Final Decision, December 17, 2015.

40 Nevada Public Service Commission, Docket 13-06002, Application of Sierra Pacific Power Company d/b/a NV Energy for
Authority to Adjust its Annual Revenue Requirement for General Rates Charged to All Classes of Electric Customers and for
Relief Properly Related Thereto, Modified Final Order, January 29, 2014, Page 176.

41 Kentucky Public Service Commission Order, Case No. 2014-00372, In the Matter of Application of Louisville Gas and Electric
Company for an Adjustment of Its Electric and Gas Rates, page 4; Kentucky Public Service Commission Order, Case No. 2014-
00371, In the Matter of Application of Kentucky Utility Company for an Adjustment of Its Electric and Gas Rates, page 4.
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settlements seldom explicitly state the rationale behind such decisions, it is safe to expect that many of
the settling parties echo the concerns stated by the Commissions above.

In conclusion, the push to significantly increase the fixed charge has largely been rejected by regulators
across the country as unnecessary and poor public policy. Nevertheless, utilities continue to propose
higher fixed charges, as any increase in the fixed charge helps to protect the utility from lower revenues
associated with reduced sales, whether due to energy efficiency, distributed generation, or any other
reason. In addition, in late 2015, it appeared that some utilities were beginning to propose new demand
charges for residential customers instead of increased fixed charges.

7. ALTERNATIVES TO FIXED CHARGES

Utilities are turning to higher fixed charges in an effort to slow the decline of revenues between rate
cases, since revenue collected through the fixed charge is not affected by reduced sales. In the past,
costs were relatively stable and sales between rate cases typically provided utilities with adequate
revenue, but this is not necessarily the case anymore. The current environment of flat or declining sales
growth, coupled with the need for additional infrastructure investments, can pose financial challenges
for a utility and cause it to apply for rate cases more frequently.

Higher fixed charges are an understandable reaction to these trends, but they are an ill-advised remedy,
due to the adverse impacts described above. Alternative rate designs exist that can help to address
utility revenue sufficiency and volatility concerns, as discussed below. Furthermore, in many cases,
utilities are reacting to perceived or future threats, rather than to a pressing current revenue deficiency.
Simply stated, there is no need to increase the fixed charge.

Rate Design Options

Numerous rate design alternatives to higher fixed charges are available under traditional cost-of-service
ratemaking. Below we discuss several of these options, and describe some of the key advantages and
disadvantages of each. No prioritization of the options is implied, as rate design decisions should be
made to address the unique circumstances of a particular jurisdiction. For example, the rate design
adopted in Hawaii, where approximately 15 percent of residential customers on Oahu have rooftop
solar,*? may not be appropriate for a utility in Michigan.

42 ps of the third quarter of 2015, nearly 40,000 customers on Oahu were enrolled in the Hawaiian Electric Company’s net
metering program, as reported by HECO on its website:
http://www.hawaiianelectric.com/heco/ hidden Hidden/Community/Renewable-Energy?cpsextcurrchannel=1#05
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Status Quo

One option is to simply maintain the current level of fixed charges and allow utilities to file frequent rate
cases, if needed. This option is likely to be most appropriate where a utility is not yet facing any
significant earnings shortfall, but is instead seeking to preempt what it views as a future threat to its
earnings.

By maintaining the current rate structure rather than changing it prematurely, this option allows the
extent of the problem to be more accurately assessed, and the remedy appropriately tailored to address
the problem. Maintaining the current rate structure clearly also avoids the negative impacts on
ratepayers and clean energy goals that higher fixed charges would have, as discussed in detail above.

However, maintaining the status quo may have detrimental impacts on both ratepayers and the utility if
the utility is truly at risk of significant revenue under-recovery.*® Where a utility cannot collect sufficient
revenues, it may forego necessary investments in maintaining the electric grid or providing customer
service, with potential long-term negative consequences.

In addition, the utility may file frequent rate cases in order to reset rates, which can be costly. Rate cases
generally require numerous specialized consultants and lawyers to review the utility’s expenditures and
investments in great detail, and can drag on for months, resulting in millions of dollars in costs that
could eventually be passed on to customers. Because of this cost, a utility is unlikely to file a rate case
unless it believes that significantly higher revenues are likely to be approved.

Finally, chronic revenue under-recovery can worry investors, who might require a higher interest rate in
order to lend funds to the utility. Since utilities must raise significant financial capital to fund their
investments, a higher interest rate could ultimately lead to higher costs for customers. However, such
chronic under-recovery is unlikely for most utilities, and this risk should be assessed alongside the risks
of overcharging ratepayers and discouraging efficiency.

Minimum Bills

Minimum bills are similar to fixed charges, but with one important distinction: minimum bills only apply
when a customer’s usage is so low that his or her total monthly bill would otherwise be less than this
minimum amount. For example, if the minimum bill were set at $40, and the only other charge was the
energy charge of $0.10 per kWh, then the minimum bill would only apply to customers using less than
400 kWh, who would otherwise experience a bill less than $40. Given that the national average
residential electricity usage is approximately 900 kWh per month, the minimum bill would have no
effect on most residential customers.

43 of course, the claim that the utility is at risk of substantially under-recovering its revenue requirement should be thoroughly
investigated before any action is taken.
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A key advantage claimed by proponents to the minimum bill is that it guarantees that the utility will
recover a certain amount of revenue from each customer, without significantly distorting price signals
for the majority of customers. The threshold that triggers the minimum bill is typically set well below the
average electricity usage level, and thus most customers will not be assessed a minimum bill but will
instead only see the energy charge (cents per kilowatt-hour). Minimum bills also have the advantage of
being relatively simple and easy to understand.

Minimum bills may be useful where there are many customers that have low usage, but actually impose
substantial costs on the system. For example, this could include large vacation homes that have high
usage during the peak summer hours that drive most demand-related costs, but sit vacant the
remainder of the year. Unfortunately, minimum bills do not distinguish these types of customers from
those who have reduced their peak demand (for example through investing in energy efficiency or
distributed generation), and who thereby impose lower costs on the system.** Further, minimum bills
may also have negative financial impacts on low-income customers whose usage falls below the
threshold. For these reasons, minimum bills are superior to fixed charges, but they still operate as a
relatively blunt instrument for balancing ratepayer and utility interests. Further, utilities will have an
incentive to push for higher and higher minimum bill levels.

Ill

To illustrate the impacts of minimum bills, consider three rate options: (1) an “original” residential rate
structure with a fixed charge of $9 per month; (2) a minimum bill option, which keeps the $9 fixed
charge but adds a minimum bill of $40; and (3) an increase in the fixed charge to $25 per month. In all
cases, the energy charge is adjusted to ensure that the three rate structures produce the same amount

IH

of total revenues. The figure below illustrates how moving from the “original” rate structure to either a

minimum bill or increased fixed charge option would impact different customers.

Under the minimum bill option, only customers with usage less than 280 kWh per month (approximately
5 percent of customers at a representative Midwestern utility) would see a change in their bills, and
most of these customers would see an increase in their monthly bill of less than $10.

In contrast, under the $25 fixed charge, all customers using less than approximately 875 kWh per month
(about half of residential customers) would see an increase in their electric bills, while customers using
more than 875 kWh per month would see a decrease in their electric bills.

44 |n the short run, there is likely to be little difference in the infrastructure investments required to serve customers with high
peak demands and those with low peak demands. However, in the long run, customers with higher peak demands will drive
additional investments in generation, transmission, and distribution, thereby imposing greater costs on the system. A
theoretically efficient price signal would reflect these different marginal costs in some manner in order to encourage
customers to reduce the long-run costs they impose on the system.
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Figure 11. Impact of minimum bill relative to an increased fixed charge

Rate Structure Energy Charge Fixed charge Minimum bill
Typical rate structure 10.36 cents / kWh $9 / Month $0 / Month
Minimum bill 10.34 cents / kWh $9 / Month $40 / Month
Increased fixed charge 8.48 cents / kWh $25 / Month S0 / Month
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Source: Author’s calculations based on data from a representative Midwestern utility.

Time-of-Use Rates

Electricity costs can vary significantly over the course of the day as demand rises and falls, and more

expensive power plants must come online to meet load.** Time-of-use (TOU) rates are a form of time-

varying rate, under which electricity prices vary during the day according to a set schedule, which is
designed to roughly represent the costs of providing electricity during different hours. A simple TOU rate
would have separate rates for peak and off-peak periods, but intermediate periods may also have their

own rates.

Time-varying rate structures can benefit ratepayers and society in general by improving economic

efficiency and equity. Properly designed TOU rates can improve economic efficiency by:

1. Encouraging ratepayers to reduce their bills by shifting usage from peak periods to off-
peak periods, thereby better aligning the consumption of electricity with the value a
customer places on it;

2. Avoiding capacity investments and reducing generation from the most expensive
peaking plants; and

4> Electricity costs also vary by season and weekday/weekend.

- Synapse Energy Economics, Inc.

Caught in a Fix: The Problem with Fixed Charges for Electricity 37



3. Providing appropriate price signals for customer investment in distributed energy
resources that best match system needs.

Time-varying rates are also capable of improving equity by better allocating the costs of electricity
production during peak periods to those causing the costs.

Despite their advantages, TOU rates are not a silver bullet and may be inappropriate in the residential
rate class. They may not always be easily understood or accepted by residential customers. TOU rates
also require specialized metering equipment, which not all customers have. In particular, the adoption
of advanced metering infrastructure (AMI) may impose significant costs on the system.*® Residential
consumers often do not have the time, interest or knowledge to manage variable energy rates
efficiently, so TOU blocks must be few and well-defined and still may not elicit desired results. Designing
TOU rates correctly can be difficult, and could penalize vulnerable customers requiring electricity during
extreme temperatures. Some consumer groups (such as AARP) urge any such rates be voluntary. Finally,
even well-designed TOU rates may not fully resolve a utility’s revenue sufficiency concerns.

Value of Solar Tariffs

Value of solar tariffs pay distributed solar generation based on the value that the solar generation
provides to the utility system (based on avoided costs). Value of solar tariffs have been approved as an
alternative to net metering in Minnesota and in Austin, Texas. In both places, a third-party consultant
conducted an avoided cost study (value of solar study) to determine the value of the avoided costs of
energy, capacity, line losses, transmission and distribution.

Value of solar tariffs are useful in that they more accurately reflect cost causation, thereby improving
fairness among customers. They also maintain efficient price signals that discourage wasteful use of
energy, and improve revenue recovery and stability.

However, value of solar tariffs are not easily designed, as there is a lack of consensus on the elements
that should be incorporated, how to measure difficult-to-quantify values, and even how to structure the
tariff. Value of solar rates are also not necessarily stable, since value-of-solar tariff rates are typically
adjusted periodically. However, there is no reason that the tariff couldn’t be affixed for a set time
period, like many long-term power purchase agreements.

Alternatively, if the value of solar is determined to be less than the retail price of energy, a rider or other
charge could be implemented to ensure that solar customers pay their fair share of costs. Regardless of
the type of charge or compensation mechanism chosen, a full independent, third-party analysis of the
costs and benefits of distributed generation should be conducted prior to making any changes to rates.

46 AMI also allows remote disconnections and prepaid service options, both of which can disadvantage low-income customers.
See, for example, Howat, J. Rethinking Prepaid Utility Service: Customers at Risk. National Consumer Law Center, June 2012.
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Demand Charges

Generation, transmission, and distribution facilities are generally sized according to peak demands—
either the local peak or the system peak. The peak demands are driven by the consumption levels of all
electricity customers combined. Demand charges are designed to recover demand-related costs by
charging electricity customers on the basis of maximum power demand (in terms of dollars per
kilowatt), instead of energy (in terms of dollars per kilowatt-hour).

Designing rates to collect demand-related costs through demand charges may improve a utility’s
revenue recovery and stability. Proponents claim that such rates may also help send price signals that
encourage customers to take steps to reduce their peak load. These charges have been in use for many
years for commercial and industrial customers, but have rarely been implemented for residential
customers.

Demand charges have several important shortcomings that limit how appropriate they might be for
residential customers. First, demand charges remain relatively untested on the residential class. There is
little evidence thus far that demand charges are well-understood by residential customers; instead, they
would likely lead to customer confusion. This is particularly true for residential customers, who may be
unaware of when their peak usage occurs and therefore have little ability or incentive to reduce their
peak demand.

Second, depending on how they are set, demand charges may not accurately reflect cost causation. A
large proportion of system costs are driven by system-wide peak demand, but the demand charge is
often based on the customer’s maximum demand (not the utility’s). Thus demand charges do not
provide an incentive for customers to reduce demand during the utility system peak in the way that
time of use rates do. Theoretically, demand charges based on a customer’s maximum demand could
help reduce local peak demand, and therefore reduce some local distribution system costs. However, at
the residential level, it is common for multiple customers to share a single piece of distribution system
equipment, such as a transformer. Since a customer’s maximum demand is typically triggered by a short
period of time in which that customer is using numerous household appliances, it is unlikely that this
specific time period coincides exactly when other customers sharing the same transformer are
experiencing their maximum demands. This averaging out over multiple customers means that a single
residential customer’s maximum demand is not likely to drive the sizing of a particular piece of
distribution-system equipment. For this reason, demand charges for the residential class are not likely to
accurately reflect either system or local distribution costs.

Third, few options currently exist for residential customers to automatically monitor and manage their
maximum demands. Since customer maximum monthly demand is often measured over a short interval
of time (e.g., 15 minutes), a single busy morning where the toaster, microwave, hairdryer, and clothes
dryer all happen to be operating at the same time for a brief period could send a customer’s bill
skyrocketing. This puts customers at risk for significant bill volatility. Unless technologies are
implemented to help customers manage their maximum demands, demand charges should not be used.
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Fourth, demand charges are not appropriate for some types of distributed generation resources. Some
utilities have proposed that demand charges be applied to customers who install PV systems under net
energy metering policies. This proposal is based on the grounds that demand charges will provide PV
customers with more accurate price signals regarding their peak demands, which might be significantly
different with customer-sited PV. However, a demand charge is not appropriate in this circumstance,
because PV resources do not provide the host customer with any more ability to control or moderate
peak demands than any other customer. A PV resource might shift a customer’s maximum demand to a
different hour, but it might do little to reduce the maximum demand if it occurs at a time when the PV
resource is not operating much (because the maximum demand occurs either outside of daylight hours,
or on a cloudy day when PV output is low).

Fifth, demand charges may require that utilities invest in expensive metering infrastructure and in-home
devices that communicate information to customers regarding their maximum demands. The benefits of
implementing a customer demand charge may not outweigh the costs of such investments.

In sum, most residential customers are very unlikely to respond to demand charges in a way that
actually reduces peak demand, either because they do not have sufficient information, they do not have
the correct price signal, they do not have the technologies available to moderate demand, or the
technologies that they do have (such as PV) are not controllable by the customer in a way that allows
them to manage their demand. In those instances where customers cannot or do not respond to
demand charges, these charges suffer from all of the same problems of fixed charges: they reduce
incentives to install energy efficiency or distributed generation; they pose an unfair burden on low-
usage customers; they provide an inefficient price signal regarding long-term electricity costs; and they
can eventually result in higher costs for all customers. For these reasons, demand charges are rarely
implemented for residential customers, and where they have been implemented, it has only been on a
voluntary basis.
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8. CONCLUSIONS

In this era of rapid advancement in energy technologies and broad-based efforts to empower
customers, mandatory fixed charges represent a step backward. Whether a utility is proposing to
increase the fixed charge due to a significant decline in electricity sales or as a preemptive measure,
higher fixed charges are an inequitable and economically inefficient means of addressing utility revenue
concerns. In some cases, regulators and other stakeholders have been persuaded by common myths
that inaccurately portray an increased fixed charge as the necessary solution to current challenges
facing the utility industry. While they may be desirable for utilities, higher fixed charges are far from
optimal for society as a whole.

Fortunately, there are many rate design alternatives that address utility concerns about declining
revenues from lower sales without causing the regressive results and inefficient price signals associated
with fixed charges. Recent utility commission decisions rejecting proposals for increased fixed charges
suggest that there is a growing understanding of the many problems associated with fixed charges, and
that alternatives do exist. As this awareness spreads, it will help the electricity system continue its
progression toward greater efficiency and equity.
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APPENDIX A — BONBRIGHT’S PRINCIPLES OF RATE DESIGN

In his seminal work, Principles of Public Utility Rates, Professor James Bonbright discusses eight key
criteria for a sound rate structure. These criteria are:

III

1. The related, “practical” attributes of simplicity, understandability, public
acceptability, and feasibility of application.

2. Freedom from controversies as to proper interpretation.

3. Effectiveness in yielding total revenue requirements under the fair-return standard.
4, Revenue stability from year to year.

5. Stability of the rates themselves, with minimum of unexpected changes seriously

adverse to existing customers.

6. Fairness of the specific rates in the appointment of total costs of service among the
different customers.

7. Avoidance of “undue discrimination” in rate relationships.

8. Efficiency of the rate classes and rate blocks in discouraging wasteful use of service
while promoting all justified types and amounts of use:

(a) in the control of the total amounts of service supplied by the company;

(b) in the control of the relative uses of alternative types of service (on-peak
versus off-peak electricity, Pullman travel versus coach travel, single-party
telephone service versus service from a multi-party line, etc.).%’

47 James Bonbright, Principles of Public Utility Rates, Columbia University Press, 1961, page 291.
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APPENDIX B — RECENT PROCEEDINGS ADDRESSING FIXED CHARGES

The tables below present data on recent utility proposals or finalized proceedings regarding fixed charges based on research conducted by

Synapse Energy Economics. These cases were generally opened or decided between September 2014 and November 2015.

Table 1. List of finalized utility proceedings to increase fixed charges

Utility Docket/Case No. Existing Proposed Approved Notes
Alameda Municipal Power (CA) AMP Board vote June 2015 $9.25 $11.50 $11.50
. Company initially proposed $12.00. Settling
Ameren (MO) 5_:?#%;%:2001;%126568 $8.00 $8.77 $8.00 pa.rties agree.cl to $8.77.. Cpmmission order
____________________ rejected any increase, citing customer control
Appalachian Power Co (VA) PUE-2014-00026 $8.35 $16.00 $8.35
Appalachian Power/Wheeling Power (WV) 14-1152-E-42T $5.00 $10.00 $8.00
Baltimore Gas and Electric (MD) 9355, Order No. 86757 $7.50 $10.50 ¢ $7.50 Settlement based on Utility Law Judge
Benton PUD (WA) Board approved in June 2015 $11.05 $15.60 $15.60
Black Hills Power (WY) 20002-91-ER-14 (Record No. 13788)  $14.00 $17.00 $15.50
Central Hudson Gas & Electric (NY) 14-E-0318 $24.00 $29.00 $24.00
Central Maine Power Company (ME) 2013-00168 $5.71 $10.00 $10.00  Decoupling implemented as well
City of Whitehall (WI) 6490-ER-106 $8.00 $16.00 $16.00
Columbia River PUD (OR) CRPUD Board vote September 2015 $8.00 $2045 $10.00
Colorado Springs Utilities (CO) City Council Volume No. 5 $12.52 $1524 $15.24
Connecticut Light & Power (CT) 14-05-06 $16.00 $25.50 $19.25  Active docket
Consolidated Edison (NY) 15-00270/15-E-0050 $15.76 $18.00 ! $15.76  Settlement
Consumers Energy (M) U-17735 $7.00 $750 $7.00  PSC Order
Choptank Electric Cooperative (MD) 9368, Order No. 86994, $10.00 $17.00 $_1_1_._2_§_ PSC approved smaller increase
Dawson Public Power (NE) Announced June 2015 $21.50 $27.00 $27.00 Based on news articles
Empire District Electric (MO) ER-2014-0351 $12.52 $18.75 | $12.52  Settlement
Eugene Water & Electric Board (OR) Board vote December 2014 $13.50 $20.00 ! $20.00
Hawaii Electric Light (HI) 2014-0183 $9.00 $61.00 $9.00 Part of "DG 2.0"
Maui Electric Company (HI) 2014-0183 $9.00 $50.00 $9.00 Part of "DG 2.0"
Hawaii Electric Company (HI) 2014-0183 $9.00 §55.00 $9.00 Part of "DG 2.0"
Independence Power & Light Co (MO) City Council vote September 2015 $4.14 $1450 $4.14  Postponed indefinitely
Indiana Michigan Power (M) U-17698 $7.25 $9.10 $7.25 Settlement
Kansas City Power & Light (KS) 15-KCPE-116-RTS $10.71 $19.00 $14.50 Settlement
Kansas City Power & Light (MO) File No. ER-2014-0370 $9.00 $25.00 $11.88
Kentucky Power (KY) 2014-00396 $8.00 $16.00 $11.00 Settlement was $14/month; PSC reduced to $11
Kentucky Utilities Company (KY) 2014-00371 $10.75 $18.00 $10.75  Settlement for KU LGE
Louisville Gas-Electric (KY) 2014-00372 $10.75 $18.00 $10.75 Settlement for KU LGE
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Utility Docket/Case No. Existing Proposed
Madison Gas and Electric (WI) 3270-UR-120 $10.29 $22.00
Metropolitan Edison (PA) R-2014-2428745 $8.11 $13.29
Nevada Power Co. (NV) 14-05004 $10.00 $15.25
Northern States Power Company (ND) PU-12-813 $9.00 $14.00
Pacific Gas & Electric Company (CA) R.12-06-013, Rulemaking 12-06-013 $0.00 $10.00
PacifiCorp (WA) UE-140762 $7.75 $14.00
Pennsylvania Electric (PA) R-2014-2428743 $7.98 $11.92
Pennsylvania Power (PA) R-2014-2428744 $8.86 $12.71
Redding Electric Utility (CA) City Council Meeting June 2015 $13.00 $42.00
Rocky Mountain Power (UT) 13-035-184 $5.00 $8.00
Rocky Mountain Power (WY) 20000-446-ER-14 (Record No. $20.00 $22.00
13816)
Salt River Project (AZ) SRP Board vote February 2015 $17.00 $20.00
. . A.14-11-003 & R.12-06-013,
San Diego Gas & Electric (CA) Rulemaking 12-06-013 $0.00 $10.00
Sierra Pacific Power (NV) 13-06002, 13-06003, 13-06004 $9.25 $15.25
. . . A.13-11-003 & R.12-06-013,
Southern California Edison (CA) Rulemaking 12-06-013 $0.94 $10.00
Stoughton Utilities (W() 5740-ER-108 $7.50 $10.00
We Energies (WI) 5-UR-107 $9.13 $16.00
West Penn Power (PA) R-2014-2428742 $5.00 $7.35
Westar (KS) 15-WSEE-115-RTS $12.00 $27.00
Wisconsin Public Service (MI) U-17669 $9.00 $12.00
Wisconsin Public Service (WI) 6690-UR-123 $10.40 $25.00
Xcel Energy (MN) E002 / GR-13-868 $8.00 $9.25

Approved

Notes

Settlement

Settlement

Under previous rates, customers with
underground lines paid $11/month

$10 minimum bill adopted instead

Commission order emphasized customer control

Settlement

Settlement

Postponed consideration until 2/2017

Settlement

Elected board of SRP voted Feb. 26 2015

$10 minimum bill adopted instead

$10 minimum bill adopted instead

Settlement

Settlement

Settlement

Commission order emphasized customer control

Source: Research as of December 1, 2015. List is not meant to be considered exhaustive.
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Table 2. Pending dockets and proposals to increase fixed charges

Utility Docket/Case No. Existing  Proposed Approved Notes

Avista Utilities (ID) AVU-E-15-05 $5.25 $8.50 Active docket

Avista Utilities (WA) UE-150204 $8.50 $14.00

Detroit Edison (M) U-17767 $6.00 $10.00 Proposed order has rejected residential increase

El Paso Electric (TX) 44941 $7.00 $10.00 Public hearings ongoing

El Paso Electric (NM) 15-00127-UT $5.04 $10.04 Public hearings ongoing

Entergy Arkansas, Inc. (AR) 15-015-U $6.96 $9.00 Active docket

. . . Active docket, values reflect proposal for

Indianapolis Power & Light (IN) 44576/44602 $11.00 $17.00 customers that use more than 325 KWh

Lincoln Electric System (NE) City council proceeding $11.15 $13.40 City council decision is pending

Long Island Power Authority (NY) 15-00262 $10.95 $20.38 Rejected by PSC, LIPA Board has ultimate decision

Montana-Dakota Utilities (MT) D2015.6.51 $5.48 $7.60 BSC based on per day not per month, values
converted to monthly
Proposed as part of Grid Mod plan, presented as

National Grid (MA) D.P.U. 15-120 $4.00 $13.00 "Tier 3" customer, for use between 601 to 1,200
kWh per month

. . Presented as "Tier 3" customer, for use between

National Grid (RI) RIPUC DOCKET NO. 4568 $5.00 $13.00 751 to 1,200 kWh per month

NIPSCO (IN) 44688 $11.00 $20.00 Active Docket
Based on news coverage of stakeholder meetings.

Omaha Public Power District (NE) Public power $10.25 $30.00 No specific number submitted, $20, $30, $35
where floated past stakeholders

PECO (PA) R-2015-2468981 $7.12 $12.00 $8.45 Settlement not yet ratified

Public Service Company of New Mexico (NM)  15-00261-UT $5.00 $13.14 Public hearings ongoing

Portland General Electric (OR) UE 294 $10.00 $11.00 Proposed

Pennsylvania Power and Light (PA) R-2015-2469275 $14.09 $20.00 $14.09 Settlement not yet ratified

Santee Cooper (SC) State utility $14.00 $21.00 Pending, expected decision in December 2015

Springfield Water Power and Light (IL) Municipal board $5.76 $12.87 Pending as of Oct 1 2015

Sulfur Springs Valley Electric Coop (AZ) E-01575A-15-0312 $10.25 $25.00 Active docket

Sun Prairie Utilities (WI) 5810-ER-106 $7.00 $16.00

UNS Electric Inc. (AZ) E-04204A-15-0142 $10.00 $20.00 Active docket, hearings in March 2016

Xcel Energy (W) 4220-UR-121 $8.00 $18.00

Source: Research as of December 1, 2015. List is not meant to be considered exhaustive.
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Figure 12. Finalized decisions of utility proceedings to increase fixed charges
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Central Hudson Gas & Electric (NY)
Dawson Public Power (NE)

Rocky Mountain Power (WY)

Salt River Project (AZ)

Connecticut Light & Power (CT)
Consolidated Edison (NY)

Black Hills Power (WY)

Eugene Water & Electric Board (OR)
Redding Electric Utility (CA)

Empire District Electric (MO)
Colorado Springs Utilities (CO)
Westar (KS)

Benton PUD (WA)

Louisville Gas-Electric (KY)

Kentucky Utilities Company (KY)
Kansas City Power & Light (KS)
Wisconsin Public Service (WI)
Madison Gas and Electric (WI)
Nevada Power Co. (NV)

Sierra Pacific Power (NV)

Choptank Electric Cooperative (MD)
Alameda Municipal Power (CA)

We Energies (WI)

Hawaii Electric Light (HI)

Wisconsin Public Service (MlI)
Kansas City Power & Light (MO)
Maui Electric Company (HI)

Hawaii Electric Company (HI)
Northern States Power Company (ND)
Pennsylvania Power (PA)
Appalachian Power Co (VA)
Metropolitan Edison (PA)

Columbia River PUD (OR)

City of Whitehall (WI)

Xcel Energy (MN)

Ameren (MO)

Kentucky Power (KY)

Pennsylvania Electric (PA)

PacifiCorp (WA)

Baltimore Gas and Electric (MD)

Stoughton Utilities (W()

Indiana Michigan Power (Ml)

Consumers Energy (Ml)

Central Maine Power Company (ME)

Appalachian Power/Wheeling Power (WV)

Rocky Mountain Power (UT)

West Penn Power (PA)

Independence Power & Light Co (MO)

Southern California Edison (CA)

San Diego Gas & Electric (CA)

Pacific Gas & Electric Company (CA)

m Existing Charge
Approved Charge
Denied Charge

Notes: Denied includes settlements that did not increase the fixed charge.

. Synapse Energy Economics, Inc. Fixed Charges for Utility Customers 46



Figure 13. Existing and proposed fixed charges of utilities with pending proceedings to increase fixed charges
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Santee Cooper (SC)

Lincoln Electric System (NE)
Indianapolis Power & Light (IN)
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Long Island Power Authority (NY)
Omaha Public Power District (NE)
Sulfur Springs Valley Electric Coop (AZ)
UNS Electric Inc. (AZ)

Portland General Electric (OR)

Avista Utilities (WA)

Xcel Energy (WI)

Sun Prairie Utilities (W1)

PECO (PA)

El Paso Electric (TX)

Entergy Arkansas, Inc. (AR)

Detroit Edison (Ml)

Springfield Water Power and Light (IL)
Montana-Dakota Utilities (MT)

Avista Utilities (ID)

El Paso Electric (NM)

Public Service Company of New Mexico (NM)
National Grid (RI)

National Grid (MA)

m Existing Charge

Proposed Charge
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APPENDIX C— NET METERING IMPACTS ON UTILITY COSTS

A utility’s revenue requirement represents the amount of revenue that it must recover from customers
to cover the costs of serving customers (plus a return on its investments). Customers who invest in
distributed PV may increase certain costs while reducing others. Costs associated with integration,
administration, and interconnection of net energy metered (NEM) systems will increase revenue
requirements, and thus are considered a cost. At the same time, a NEM system will avoid other costs for
the utility, such as energy, capacity, line losses, etc. These avoided costs will reduce revenue
requirements, and thus are a benefit. These costs and benefits over the PV’s lifetime can be converted
into present value to determine the impact on the utility’s present value of revenue requirements
(PVRR).

Over the past few years, at least eight net metering studies have quantified the impact of NEM on a
utility’s revenue requirement. Key results from these studies are summarized in the table and figure
below. Note that only those costs and benefits that affect revenue requirements are included as costs or
benefits. If a study included benefits that do not affect revenue requirements (such as environmental
externality costs, reduced risk, fuel hedging value, economic development, and job impacts), then they
were subtracted from the study results. Similarly, the costs presented below include only NEM system
integration, interconnection, and administration costs.*® Other costs that are sometimes included in the
studies but do not affect revenue requirements, such as lost revenues, are not included.

Figure 14. Recent studies indicate extent to which NEM benefits exceed costs

Arizona
Colorado
Hawaii

Maine

Mississippi Cost (increased PVRR)

Nevada m Benefit (reduced PVRR)
NJ and PA

North Carolina

S0 S50 $100 $150 $200 $250 $300
Levelized S/MWh

48 Historically, some utilities have offered incentives to customers that install solar panels (or other NEM installations). While
these incentive payments do put upward pressure on revenue requirements, the incentives themselves are removed from
Figure 14 and Table 3 to help compare costs and benefits when utility-specific incentives are taken out of the equation.
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Table 3. Net metering studies that report PVRR benefits and costs

Year State Funded / Commissioned Prepared by Benefit Cost Benefit-Cost
by ($/MWh)  ($/MWh) Ratio
2013 Arizona 00— Crossborder 226* 2 113
Energy
2013 Colorado Xcel Energy Xcel Energy 75.6 1.8 42
2014 Hawaii HI PUC E3 250* 16 16
2015 Maine Maine Public Utilities Clean Power 209 5 42
Commission Research, et. al.
2014  Mississippi  Mississippi Public Service ~ Synapse Energy 155 8 19
Commission Economics
2014 Nevada State of Nevada Public E3 150 2 75
Utilities Commission
2012 NJand PA  Mid-Atlantic Solar Energy Clean Power 213* 23* 9
Industries Association & Research

Pennsylvania Solar Energy
Industries Association
2013 North NC Sustainable Energy Crossborder 120* 3 40
Carolina Association Energy

*Indicates that the value displayed in the table is the midpoint of the high and low values reported in the study.

Source: Synapse Energy Economics, 2015.

Arizona

The Arizona study, performed by Crossborder Energy, presents 20-year levelized values in 2014
dollars.*® Benefits include avoided energy, generation capacity, ancillary services, transmission,
distribution, environmental compliance, and costs of complying with renewable portfolio standards. The
avoided environmental benefits account for non-CO, market costs of NOy, SOy, and water treatment
costs, and thus are included as revenue requirement benefits. The benefits range from $215 per MWh
to $237 per MWh. Figure 14 and Table 3 present the midpoint value of this range: $226 per MWh. The
report estimates integration costs to be $2 per MWh.

Colorado

The Colorado study, performed by the utility Xcel Energy, presents 20-year levelized net avoided costs
under three cases in the report’s Table 1.°° The benefits include avoided energy, emissions, capacity,
distribution, transmission and line losses. The benefits also include an avoided hedge value, which does
not affect revenue requirements. Removing the hedge value from the benefits yields a revenue

49 Crossborder Energy. 2013. The Benefits and Costs of Solar Distributed Generation for Arizona Public Service. Page 2. Table 1.

>0 xcel Energy. 2013. Costs and Benefits of Distributed Solar Generation on the Public Service Company of Colorado System.
Executive Summary, page V.
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requirement benefit of $75.6 per MWh. The study estimates solar integration costs to be $1.80 per
MWh.

Hawaii

The Hawaii study, performed by E3, presents the 20-year levelized costs and benefits of NEM on the
various Hawaii utilities (HECO, MECO, HELCO, and KIUC). The base case NEM benefits are $213 per MWh
for KIUC,>! $234 per MWh for MECO,>? $242 per MWh for HELCO,3 and $287 for HECO.>* Figure 14 and
Table 3 present the midpoint of these values: $250 per MWh. The NEM revenue requirement costs are
estimated to be $16 per MWh, which includes integration costs ($6 per MWh) and transmission and

distribution interconnection costs ($10 per MWh).>>

Maine

The Maine study, prepared by several co-authors, presents the 25-year levelized market and societal
benefits for Central Maine Power Company.>® The revenue requirement benefits, including avoided
costs and market price response benefits, are $209 per MWh. The study estimates the NEM revenue
requirement costs to be $5 per MWh, reflecting NEM system integration costs.

Mississippi

The Mississippi study, prepared by Synapse Energy Economics, presents base case 25-year levelized
benefits associated with avoided energy, capacity, transmission and distribution, system losses,

k.>” The total revenue requirements benefit is $155 per MWh,

environmental compliance costs, and ris
which excludes the $15 per MWh risk benefit. The NEM administrative costs are estimated to be $8 per

MWh.

Nevada

The Nevada study, conducted by E3, presents costs and benefits on a 25-year levelized basis in 2014
dollars. The study estimates the costs and benefits for several “vintages” of rooftop solar. Figure 14 and
Table 3 present the vintage referred to as “2016 installations,” because this is most representative of

>l E3, Evaluation of Hawaii’'s Renewable Energy Policy and Procurement, January 2014, page 53, Figure 26.
52 hid. Page 50, Figure 23.

>3 |bid. Page 47, Figure 20.

>4 bid. Page 43, Figure 17.

33 |bid. Pages 55 and 56.

%6 Clean Power Research, Sustainable Energy Advantage, & Pace Law School Energy and Climate Center for Maine PUC. 2015.
Maine Distributed Solar Valuation Study. Page 50. Figure 7.

>7 Synapse Energy Economics for Mississippi PSC. 2014. Net Metering in Mississippi. Pages 33 and 38.
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costs and benefits in the future. The revenue requirement benefits, including avoided costs and
renewable portfolio standard value, are estimated to be $150 per MWh. The E3 study also reports the
“incentive, program, and integration costs” to be $6 per MWh.>8 This value includes the integration
costs, which were assumed by E3 to be $2 per MWh.>° Customer incentive costs are not included in any
of the results presented in Figure 14 and Table 3, so the revenue requirement costs for Nevada include
only the integration costs of $2 per MWh.

New Jersey and Pennsylvania

The New Jersey and Pennsylvania study, prepared by several co-authors, presents the 30-year levelized
value of solar for seven locations.®° The benefits include energy benefits (that would contribute to
reduced revenue requirements), strategic benefits (that may not contribute to reduced revenue
requirements), and other benefits (some of which would contribute to reduced revenue requirements).
To determine the revenue requirement benefits, the benefits associated with “security enhancement
value,” “long term societal value,” and “economic development value” are excluded. The highest
reported benefit value was in Scranton ($243 per MWh) and the lowest value was reported in Atlantic
City ($183 per MWh). Figure 14 and Table 3 present the midpoint of these two values: $213 per MWh.
Similarly, they present the midpoint of the solar integration costs (523 per MWh).

North Carolina

The North Carolina study, prepared by Crossborder Energy, presents 15-year levelized values in 2013
dollars per kWh. The benefits are presented for three utilities separately. A high/low range of benefits
were presented for each benefit category (energy, line losses, generation capacity, transmission
capacity, avoided emissions, and avoided renewables). The low avoided emissions estimate reflects the
costs of compliance with environmental regulations, which will affect revenue requirements, but the
high avoided emissions estimate reflects the social cost of carbon, which will not affect revenue
requirements. Therefore, the low avoided emissions value ($4 per MWh) is included, but the
incremental social cost of carbon value (518 per MWh) is excluded. The lowest revenue requirement
benefit presented in the study is $93 per MWh for DEP, and the highest one is $147 per MWh for DNCP
(after removing the incremental social cost of carbon). Figure 14 and Table 3 present the midpoint
between the high and low values, $120 per MWHh, as the revenue requirement benefit. The study also
identifies $3 per MWh in revenue requirement costs.

58 £3 for Nevada PUC. 2014. Nevada Net Energy Metering Impacts Evaluation. Page 96.
%9 |bid. Page 61.

60 Clean Power Research for Mid-Atlantic & Pennsylvania Solar Energy Industries Associations. 2012. The Value of Distributed
Solar Electric Generation to NJ and PA. Page 18.
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GLOSSARY

Advanced Metering Infrastructure (AMI): Meters and data systems that enable two-way
communication between customer meters and the utility control center.

Average Cost: The revenue requirement divided by the quantity of utility service, expressed as a cost
per kilowatt-hour or cost per therm.

Average Cost Pricing: A pricing mechanism basing the total cost of providing electricity on the
accounting costs of existing resources. (See Marginal Cost Pricing, Value-Based Rates.)

Capacity: The maximum amount of power a generating unit or power line can provide safely.

Classification: The separation of costs into demand-related, energy-related, and customer-related
categories.

Coincident Peak Demand: The maximum demand that a load places on a system at the time the system
itself experiences its maximum demand.

Cost-Based Rates: Electric or gas rates based on the actual costs of the utility (see Value-Based Rates).

Cost-of-Service Regulation: Traditional electric utility regulation, under which a utility is allowed to set
rates based on the cost of providing service to customers and the right to earn a limited profit.

Cost-of-Service Study: A study that allocates the costs of a utility between the different customer
classes, such as residential, commercial, and industrial. There are many different methods used, and no
method is “correct.”

Critical Period Pricing or Critical Peak Pricing (CPP): Rates that dramatically increase on short notice
when costs spike, usually due to weather or to failures of generating plants or transmission lines.

Customer Charge: A fixed charge to consumers each billing period, typically to cover metering, meter
reading, and billing costs that do not vary with size or usage. Sometimes called a Basic Charge or Service
Charge.

Customer Class: A group of customers with similar usage characteristics, such as residential,
commercial, or industrial customers.

Decoupling: A regulatory design that breaks the link between utility revenues and energy sales, typically
by a small periodic adjustment to the rate previously established in a rate case. The goal is to match
actual revenues with allowed revenue, regardless of sales volumes.

Demand: The rate at which electrical energy or natural gas is used, usually expressed in kilowatts or
megawatts, for electricity, or therms for natural gas.
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Demand Charge: A charge based on a customer’s highest usage in a one-hour or shorter interval during
a certain period. The charge may be designed in many ways. For example, it may be based on a
customer’s maximum demand during a monthly billing cycle, during a seasonal period, or during an
annual cycle. In addition, some demand charges only apply to a customer’s maximum demand that
coincides with the system peak, or certain peak hours. Typically assessed in cents per kilowatt.

Distribution: The delivery of electricity to end users via low-voltage electric power lines (usually 34 kV
and below).

Embedded Costs: The costs associated with ownership and operation of a utility’s existing facilities and
operations. (See Marginal Cost.)

Energy Charge: The part of the charge for electric service based upon the electric energy consumed or
billed (i.e., cents per kilowatt-hour).

Fixed Cost: Costs that the utility cannot change or control in the short-run, and that are independent of
usage or revenues. Examples include interest expense and depreciation expense. In the long run, there
are no fixed costs, because eventually all utility facilities can be retired and replaced with alternatives.

Flat Rate: A rate design with a uniform price per kilowatt-hour for all levels of consumption.

Fully Allocated Costs or Fully Distributed Costs: A costing procedure that spreads the utility’s joint and
common costs across various services and customer classes.

Incentive Regulation: A regulatory framework in which a utility may augment its allowed rate of return
by achieving cost savings or other goals in excess of a target set by the regulator.

Incremental Cost: The additional cost of adding to the existing utility system.

Inverted Rates/Inclining Block Rates: Rates that increase at higher levels of electricity consumption,
typically reflecting higher costs of newer resources, or higher costs of serving lower load factor loads
such as air conditioning. Baseline and lifeline rates are forms of inverted rates.

Investor-Owned Utility (IOU): A privately owned electric utility owned by and responsible to its
shareholders. About 75% of U.S. consumers are served by I0Us.

Joint and Common Costs: Costs incurred by a utility in producing multiple services that cannot be
directly assigned to any individual service or customer class; these costs must be assigned according to
some rule or formula. Examples are distribution lines, substations, and administrative facilities.

Kilowatt-Hour (kWh): Energy equal to one thousand watts for one hour.

Load Factor: The ratio of average load to peak load during a specific period of time, expressed as a
percent.

Load Shape: The distribution of usage across the day and year, reflecting the amount of power used in
low-cost periods versus high-cost periods.
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Long-Run Marginal Costs: The long-run costs of the next unit of electricity produced, including the cost
of a new power plant, additional transmission and distribution, reserves, marginal losses, and
administrative and environmental costs. Also called long-run incremental costs.

Marginal Cost Pricing: A system in which rates are designed to reflect the prospective or replacement
costs of providing power, as opposed to the historical or accounting costs. (See Embedded Cost.)

Minimum Charge: A rate-schedule provision stating that a customer’s bill cannot fall below a specified
level. These are common for rates that have no separate customer charge.

Operating Expenses: The expenses of maintaining day-to-day utility functions. These include labor, fuel,
and taxes, but not interest or dividends.

Public Utility Commission (PUC): The state regulatory body that determines rates for regulated utilities.
Sometimes called a Public Service Commission or other names.

Rate Case: A proceeding, usually before a regulatory commission, involving the rates and policies of a
utility.

Rate Design: The design and organization of billing charges to distribute costs allocated to different
customer classes.

Short Run Marginal Cost: Only those variable costs that change in the short run with a change in output,
including fuel; operations and maintenance costs; losses; and environmental costs.

Straight Fixed Variable (SFV) Rate Design: A rate design method that recovers all short-run fixed costs in
a fixed charge, and only short-run variable costs in a per-unit charge.

Time-of-Use Rates: A form of time-varying rate. Typically the hours of the day are segmented to “off-
peak” and “peak” periods. The peak period rate is higher than the off-peak period rate.

Time-Varying Rates: Rates that vary by time of day in order to more accurately reflect the fluctuation of
costs. A common, and simple form of time-varying rate is time-of-use rates.

Variable Cost: Costs that vary with usage and revenue, plus costs over which the utility has some control
in the short-run, including fuel, labor, maintenance, insurance, return on equity, and taxes. (See Short
Run Marginal Cost.)

Volumetric Rate: A rate or charge for a commodity or service calculated on the basis of the amount or
volume actually received by the customer (e.g., cents/kWh, or cents/kW). May also be referred to as the
“variable rate.” If referring to cents per kilowatt-hour, it is often referred to as the “energy charge.”

Adapted from Lazar (2011) “Electricity Regulation in the US: A Guide.” Regulatory Assistance Project.
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Electricity and Natural Gas Consumption Analysis:
NCLC Methodology and Results

National Consumer Law Center (NCLC) generated electricity usage tables and graphs
using microdata from the U.S. Department of Energy, Energy Information Administration 2009
Residential Energy Consumption Survey (RECS). The 2009 RECS includes detailed residential
energy consumption and expenditure information from 27 U.S. geographic areas referred to as
“reportable domains.” Some reportable domains reflect data from a single state while others are
comprised of multiple, adjoining states.

The RECS survey instrument includes questions regarding a broad range of demographic
factors and household characteristics. Using SPSS statistical software NCLC tabulated RECS
consumption and demographic data by reportable domain to generate the tables and graphs of
kilowatt-hour usage by poverty status, household income category, race, age, and Hispanic
origin.

Results of these analyses clearly demonstrate that — on average and with remarkable
consistency across the U.S. — lower-income, African American, Latino, and elder-headed
households use less electricity than their counterparts. Therefore, utility proposals to increase
mandatory fees and charges while de-emphasizing the volumetric portion of customers’ bills

penalize low-volume consumers and disproportionately harms these groups of ratepayers.

Contact: John Howat
National Consumer Law Center
jhowat@nclc.org — 617-542-8010
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Don’t believe the Rhetoric

m “/t /s widely agreed that existing tariffs do
not reflect the cost structure of providing
electricity service to customers”

m “Consumer aadvocates refuse to aiscuss
changes to rate design”



What is the Objective?

m Collect costs through fixed charges?
— Raising customer charges is unpopular

— Demand charges achieve same result if you can’t
actually avoid them

m Achieve better efficiency through demand
prices?
— Must be based on coincident peak
— Must remove other price suppression measures
— Must ask-"is there a better way to do this?”



Legitimate Concerns

m Higher bills for low use customers
— Low use customers may be low income

m Limited ability to change usage
— Some things must run (AC, Refrig, Med)

m Difficult to understand

— Difference between broad concept and actual
understanding of KW use



Legitimate Concerns

+

m Smart meters don't read KW's

m Residential has more diversity than large
commercial or industrial

m Very difficult to calculate correct KW rate In
ratemaking process



2014 Monthly kWh Usage vs System Peak (MW)

+
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						kWh		Peak Mw						Kw

		2013		Dec		612								7

		2014		Jan		671		3677						6

				Feb		582		3645						6

				Mar		513		3597						8

				Apr		533		2885						8

				May		483		4063						8

				Jun		785		4676						10

				Jul		1134		5147						10

				Aug		1100		5226						10

				Sept		1203		4824						10

				Oct		640		3792						8

				Nov		553		3344						8

				Dec		557		3405						8

		2015		Jan		726								8

				Feb		504								8
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Peak MW

Monthly kWh usage



August

		Date		Daily Usage		900+ kWh		Total		Temp		System Peak

		6		41				41		77 F		4646

		7		53.7				53.7		73 F		4300

		8		38.4				38.4		73 F		4277

		9		33.7				33.7		75 F		4070

		10		44.2				44.2		73 F		3710

		11		25.2				25.2		75 F		4000

		12		20.8				20.8		69 F		3825

		13		27.5				27.5		74 F		4031

		14		32.9				32.9		74 F		4342

		15		30.5				30.5		76 F		4027

		16		37.1				37.1		78 F		4199

		17		59.7				59.7		74 F		4290

		18		32.9				32.9		79 F		4693

		19		39.8				39.8		83 F		4847

		20		51.6				51.6		85 F		4885

		21		42.4				42.4		88 F		5114

		22		40.6				40.6		87 F		4942

		23		44.2				44.2		87 F		4722

		24		78.5				78.5		88 F		4791

		25		50.2				50.2		85 F		5226

		26		38.4				38.4		82 F		4818

		27		35.2				35.2		82 F		4585

		28		39.7				39.7		84 F		4139

		29		22.9				22.9		77 F		4144

		30		32.7				32.7		78 F		4194

		31		43.9				43.9		81 F		4343

		1		39.8				39.8		72 F		4500

		2		30.2				30.2		73 F		4500

		3		58.4				58.4		77 F		4500

		4		37.1				37.1		84 F		4500

		Total		900		303.1		1203.1





August

		



Daily Usage

System Peak

Days in August 2014

kWh

MWh



Daily

		Date		0-900 kWh		Total		Temp		15 min		30 min		hour						8/7/14

		0:00		0.1		0.1		69 F												4,300

		0:15		0.1		0.1														18

		0:30		0.1		0.1

		0:45		0.1		0.1														2032

		1:00		0.5		0.5		70 F		0.8		0.8		0.8		1:00		2897.5951		OFFICIAL

		1:15		0.1		0.1				0.8										Westar Native Load

		1:30		0.1		0.1				0.8		0.8								WR

		1:45		0.1		0.1				0.8

		2:00		0.1		0.1		71 F		0.4		0.4		0.4		2:00		2721.2822

		2:15		0.1		0.1				0.4

		2:30		0.1		0.1				0.4		0.4								82919.3263

		2:45		0.1		0.1				0.4										2897.5951		1-Jan

		3:00		0.1		0.1		69 F		0.4		0.4		0.4		3:00		2604.0288		2721.2822		2

		3:15		0.1		0.1				0.4										2604.0288		3

		3:30		0.1		0.1				0.4		0.4								2505.1572		4

		3:45		0.1		0.1				0.4										2519.6367		5

		4:00		0.1		0.1		70 F		0.4		0.4		0.4		4:00		2505.1572		2622.7803		6

		4:15		0.1		0.1				0.4										2815.4009		7

		4:30		0.1		0.1				0.4		0.4								2961.6298		8

		4:45		0.1		0.1				0.4										3153.3976		9

		5:00		0.1		0.1		70 F		0.4		0.4		0.4		5:00		2519.6367		3338.4532		10

		5:15		0.1		0.1				0.4										3537.1784		11

		5:30		0.1		0.1				0.4		0.4								3701.1067		12

		5:45		0.1		0.1				0.4										3853.1228		13

		6:00		0.1		0.1		70 F		0.4		0.4		0.4		6:00		2622.7803		4012.2127		14

		6:15		0.1		0.1				0.4										4148.3608		15

		6:30		0.1		0.1				0.4		0.4								4256.9873		16				12:00 AM

		6:45		0.1		0.1				0.4										4287.1092		17				1:00 AM

		7:00		0.1		0.1		72 F		0.4		0.4		0.4		7:00		2815.4009		4300.0566		18				2:00 AM

		7:15		0.6		0.6				0.9										4233.4848		19				3:00 AM

		7:30		0.1		0.1				0.9		0.9								4083.0679		20				4:00 AM

		7:45		0.1		0.1				0.9										3908.8824		21				5:00 AM

		8:00		0.2		0.2		71 F		1		1		1		8:00		2961.6298		3784.8595		22				6:00 AM

		8:15		0.4		0.4				0.8										3498.8857		23				7:00 AM

		8:30		0		0				0.7		0.7								3174.6497		24				8:00 AM

		8:45		0.1		0.1				0.7																9:00 AM

		9:00		0.1		0.1		72 F		0.6		0.6		0.6				3153.3976								10:00 AM

		9:15		0.1		0.1				0.3																11:00 AM

		9:30		0.1		0.1				0.4		0.4														12:00 PM

		9:45		0.1		0.1				0.4																1:00 PM

		10:00		0.1		0.1		73 F		0.4		0.4		0.4				3338.4532								2:00 PM

		10:15		0.1		0.1				0.4																3:00 PM

		10:30		0.1		0.1				0.4		0.4														4:00 PM

		10:45		0.2		0.2				0.5																5:00 PM

		11:00		0.1		0.1		74 F		0.5		0.5		0.5				3537.1784								6:00 PM

		11:15		0.2		0.2				0.6																7:00 PM

		11:30		0.6		0.6				1.1		1.1														8:00 PM

		11:45		0.3		0.3				1.2																9:00 PM

		12:00		0.2		0.2		76 F		1.3		1.3		1.3				3701.1067								10:00 PM

		12:15		0.5		0.5				1.6																11:00 PM

		12:30		1.6		1.6				2.6		2.6														12:00 AM

		12:45		2.1		2.1				4.4

		13:00		1.2		1.2		79 F		5.4		5.4		5.4				3853.1228

		13:15		2.1		2.1				7

		13:30		1.9		1.9				7.3		7.3

		13:45		1.4		1.4				6.6

		14:00		0.8		0.8		80 F		6.2		6.2		6.2				4012.2127

		14:15		0.5		0.5				4.6

		14:30		0.4		0.4				3.1		3.1

		14:45		0.7		0.7				2.4

		15:00		0.2		0.2				1.8		1.8		1.8				4148.3608

		15:15		0.8		0.8				2.1

		15:30		0.5		0.5				2.2		2.2

		15:45		0.3		0.3				1.8

		16:00		1.4		1.4				3		3		3				4256.9873

		16:15		0.9		0.9				3.1

		16:30		0.9		0.9				3.5		3.5

		16:45		1.3		1.3				4.5

		17:00		1.9		1.9				5		5		5				4287.1092

		17:15		2.1		2.1				6.2

		17:30		1.1		1.1				6.4		6.4

		17:45		1.2		1.2				6.3

		18:00		1.6		1.6				6		6		6				4300.0566

		18:15		2.5		2.5				6.4

		18:30		2.4		2.4				7.7		7.7

		18:45		1.7		1.7				8.2

		19:00		2.1		2.1				8.7		8.7		8.7				4233.4848

		19:15		2.4		2.4				8.6

		19:30		2.3		2.3				8.5		8.5

		19:45		1.7		1.7				8.5

		20:00		0.9		0.9				7.3		7.3		7.3				4083.0679

		20:15		0.4		0.4				5.3

		20:30		0.1		0.1				3.1		3.1

		20:45		0.1		0.1				1.5

		21:00		0.1		0.1		76 F		0.7		0.7		0.7				3908.8824

		21:15		0.1		0.1				0.4

		21:30		0.1		0.1				0.4		0.4

		21:45		0.1		0.1				0.4

		22:00		0.6		0.6		74 F		0.9		0.9		0.9				3784.8595

		22:15		0.2		0.2				1

		22:30		0.6		0.6				1.5		1.5

		22:45		0.1		0.1				1.5

		23:00		0.1		0.1		73 F		1		1		1				3498.8857

		23:15		0.1		0.1				0.9

		23:30		0.1		0.1				0.4		0.4

		23:45		0.2		0.2				0.5

				0.1		0.1												3174.6497

		Total		53.7		53.7
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Daily

		



kWh usage in 15 minute increment

MW Load at Top of Hour



Bill Impact

												Westar Proposed Rate Design

						kWh		Kw		Current Bill		Standard		Stability		Demand

		2013		Dec		612		7				$88.12		$86.12		$88.93

		2014		Jan		671		6				$95.17		$94.12		$91.03

				Feb		582		6		$77.38		$84.53		$83.46		$83.33

				Mar		513		8		$69.76		$76.29		$79.49		$83.37

				Apr		533		8		$73.73		$78.68		$80.64		$85.10

				May		483		8		$69.21		$72.71		$77.76		$80.77

				Jun		785		10		$104.51		$108.79		$109.59		$182.89

				Jul		1134		10		$149.73		$152.24		$147.85		$213.07

				Aug		1100		10		$145.32		$147.92		$143.51		$210.13

				Sept		1203		10		$158.74		$161.00		$156.64		$219.04

				Oct		640		8		$88.79		$91.46		$89.92		$94.35

				Nov		553		8		$78.46		$81.07		$81.79		$86.83

				Dec		557		8		$78.81		$81.55		$82.02		$87.17

		2015		Jan		726		8		$96.34		$101.74		$101.59		$101.79

				Feb		504		8		$70.85		$75.21		$78.97		$82.59
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Daily kWh usage vs Daily System Peak (MW)
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Daily Usage

System Peak

Days in August 2014
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annual

						kWh		Peak Mw						Kw

		2013		Dec		612								7

		2014		Jan		671		3677						6

				Feb		582		3645						6

				Mar		513		3597						8

				Apr		533		2885						8

				May		483		4063						8

				Jun		785		4676						10

				Jul		1134		5147						10

				Aug		1100		5226						10

				Sept		1203		4824						10

				Oct		640		3792						8

				Nov		553		3344						8

				Dec		557		3405						8

		2015		Jan		726								8

				Feb		504								8





annual

		



Peak MW

Monthly kWh usage



August

		Date		Daily Usage		900+ kWh		Total		Temp		System Peak

		6		41				41		77 F		4646

		7		53.7				53.7		73 F		4300

		8		38.4				38.4		73 F		4277

		9		33.7				33.7		75 F		4070

		10		44.2				44.2		73 F		3710

		11		25.2				25.2		75 F		4000

		12		20.8				20.8		69 F		3825

		13		27.5				27.5		74 F		4031

		14		32.9				32.9		74 F		4342

		15		30.5				30.5		76 F		4027

		16		37.1				37.1		78 F		4199

		17		59.7				59.7		74 F		4290

		18		32.9				32.9		79 F		4693

		19		39.8				39.8		83 F		4847

		20		51.6				51.6		85 F		4885

		21		42.4				42.4		88 F		5114

		22		40.6				40.6		87 F		4942

		23		44.2				44.2		87 F		4722

		24		78.5				78.5		88 F		4791

		25		50.2				50.2		85 F		5226

		26		38.4				38.4		82 F		4818

		27		35.2				35.2		82 F		4585

		28		39.7				39.7		84 F		4139

		29		22.9				22.9		77 F		4144

		30		32.7				32.7		78 F		4194

		31		43.9				43.9		81 F		4343

		1		39.8				39.8		72 F		3503

		2		30.2				30.2		73 F		4200

		3		58.4				58.4		77 F		4672

		4		37.1				37.1		84 F		4824

		Total		900		303.1		1203.1





August

		



Daily Usage

System Peak

Days in August 2014

kWh

MWh



Daily

		Date		0-900 kWh		Total		Temp		15 min		30 min		hour						8/7/14

		0:00		0.1		0.1		69 F												4,300

		0:15		0.1		0.1														18

		0:30		0.1		0.1

		0:45		0.1		0.1														2032

		1:00		0.5		0.5		70 F		0.8		0.8		0.8		1:00		2897.5951		OFFICIAL

		1:15		0.1		0.1				0.8										Westar Native Load

		1:30		0.1		0.1				0.8		0.8								WR

		1:45		0.1		0.1				0.8

		2:00		0.1		0.1		71 F		0.4		0.4		0.4		2:00		2721.2822

		2:15		0.1		0.1				0.4

		2:30		0.1		0.1				0.4		0.4								82919.3263

		2:45		0.1		0.1				0.4										2897.5951		1-Jan

		3:00		0.1		0.1		69 F		0.4		0.4		0.4		3:00		2604.0288		2721.2822		2

		3:15		0.1		0.1				0.4										2604.0288		3

		3:30		0.1		0.1				0.4		0.4								2505.1572		4

		3:45		0.1		0.1				0.4										2519.6367		5

		4:00		0.1		0.1		70 F		0.4		0.4		0.4		4:00		2505.1572		2622.7803		6

		4:15		0.1		0.1				0.4										2815.4009		7

		4:30		0.1		0.1				0.4		0.4								2961.6298		8

		4:45		0.1		0.1				0.4										3153.3976		9

		5:00		0.1		0.1		70 F		0.4		0.4		0.4		5:00		2519.6367		3338.4532		10

		5:15		0.1		0.1				0.4										3537.1784		11

		5:30		0.1		0.1				0.4		0.4								3701.1067		12

		5:45		0.1		0.1				0.4										3853.1228		13

		6:00		0.1		0.1		70 F		0.4		0.4		0.4		6:00		2622.7803		4012.2127		14

		6:15		0.1		0.1				0.4										4148.3608		15

		6:30		0.1		0.1				0.4		0.4								4256.9873		16				12:00 AM

		6:45		0.1		0.1				0.4										4287.1092		17				1:00 AM

		7:00		0.1		0.1		72 F		0.4		0.4		0.4		7:00		2815.4009		4300.0566		18				2:00 AM

		7:15		0.6		0.6				0.9										4233.4848		19				3:00 AM

		7:30		0.1		0.1				0.9		0.9								4083.0679		20				4:00 AM

		7:45		0.1		0.1				0.9										3908.8824		21				5:00 AM

		8:00		0.2		0.2		71 F		1		1		1		8:00		2961.6298		3784.8595		22				6:00 AM

		8:15		0.4		0.4				0.8										3498.8857		23				7:00 AM

		8:30		0		0				0.7		0.7								3174.6497		24				8:00 AM

		8:45		0.1		0.1				0.7																9:00 AM

		9:00		0.1		0.1		72 F		0.6		0.6		0.6				3153.3976								10:00 AM

		9:15		0.1		0.1				0.3																11:00 AM

		9:30		0.1		0.1				0.4		0.4														12:00 PM

		9:45		0.1		0.1				0.4																1:00 PM

		10:00		0.1		0.1		73 F		0.4		0.4		0.4				3338.4532								2:00 PM

		10:15		0.1		0.1				0.4																3:00 PM

		10:30		0.1		0.1				0.4		0.4														4:00 PM

		10:45		0.2		0.2				0.5																5:00 PM

		11:00		0.1		0.1		74 F		0.5		0.5		0.5				3537.1784								6:00 PM

		11:15		0.2		0.2				0.6																7:00 PM

		11:30		0.6		0.6				1.1		1.1														8:00 PM

		11:45		0.3		0.3				1.2																9:00 PM

		12:00		0.2		0.2		76 F		1.3		1.3		1.3				3701.1067								10:00 PM

		12:15		0.5		0.5				1.6																11:00 PM

		12:30		1.6		1.6				2.6		2.6														12:00 AM

		12:45		2.1		2.1				4.4

		13:00		1.2		1.2		79 F		5.4		5.4		5.4				3853.1228

		13:15		2.1		2.1				7

		13:30		1.9		1.9				7.3		7.3

		13:45		1.4		1.4				6.6

		14:00		0.8		0.8		80 F		6.2		6.2		6.2				4012.2127

		14:15		0.5		0.5				4.6

		14:30		0.4		0.4				3.1		3.1

		14:45		0.7		0.7				2.4

		15:00		0.2		0.2				1.8		1.8		1.8				4148.3608

		15:15		0.8		0.8				2.1

		15:30		0.5		0.5				2.2		2.2

		15:45		0.3		0.3				1.8

		16:00		1.4		1.4				3		3		3				4256.9873

		16:15		0.9		0.9				3.1

		16:30		0.9		0.9				3.5		3.5

		16:45		1.3		1.3				4.5

		17:00		1.9		1.9				5		5		5				4287.1092

		17:15		2.1		2.1				6.2

		17:30		1.1		1.1				6.4		6.4

		17:45		1.2		1.2				6.3

		18:00		1.6		1.6				6		6		6				4300.0566

		18:15		2.5		2.5				6.4

		18:30		2.4		2.4				7.7		7.7

		18:45		1.7		1.7				8.2

		19:00		2.1		2.1				8.7		8.7		8.7				4233.4848

		19:15		2.4		2.4				8.6

		19:30		2.3		2.3				8.5		8.5

		19:45		1.7		1.7				8.5

		20:00		0.9		0.9				7.3		7.3		7.3				4083.0679

		20:15		0.4		0.4				5.3

		20:30		0.1		0.1				3.1		3.1

		20:45		0.1		0.1				1.5

		21:00		0.1		0.1		76 F		0.7		0.7		0.7				3908.8824

		21:15		0.1		0.1				0.4

		21:30		0.1		0.1				0.4		0.4

		21:45		0.1		0.1				0.4

		22:00		0.6		0.6		74 F		0.9		0.9		0.9				3784.8595

		22:15		0.2		0.2				1

		22:30		0.6		0.6				1.5		1.5

		22:45		0.1		0.1				1.5

		23:00		0.1		0.1		73 F		1		1		1				3498.8857

		23:15		0.1		0.1				0.9

		23:30		0.1		0.1				0.4		0.4

		23:45		0.2		0.2				0.5

				0.1		0.1												3174.6497

		Total		53.7		53.7
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Daily

		



kWh usage in 15 minute increment

MW Load at Top of Hour



Bill Impact

												Westar Proposed Rate Design

						kWh		Kw		Current Bill		Standard		Stability		Demand

		2013		Dec		612		7				$88.12		$86.12		$88.93

		2014		Jan		671		6				$95.17		$94.12		$91.03

		2014		Feb		582		6		$77.38		$84.53		$83.46		$83.33

				Mar		513		8		$69.76		$76.29		$79.49		$83.37

				Apr		533		8		$73.73		$78.68		$80.64		$85.10

				May		483		8		$69.21		$72.71		$77.76		$80.77

				Jun		785		10		$104.51		$108.79		$109.59		$182.89

				Jul		1134		10		$149.73		$152.24		$147.85		$213.07

				Aug		1100		10		$145.32		$147.92		$143.51		$210.13

				Sept		1203		10		$158.74		$161.00		$156.64		$219.04

				Oct		640		8		$88.79		$91.46		$89.92		$94.35

				Nov		553		8		$78.46		$81.07		$81.79		$86.83

				Dec		557		8		$78.81		$81.55		$82.02		$87.17

		2015		Jan		726		8		$96.34		$101.74		$101.59		$101.79

				Feb		504		8		$70.85		$75.21		$78.97		$82.59





Bill Impact

		



Standard Rates

Stability Rates

Demand Rates




August 7, 2014
kWh usage (15 minute increments) vs Hourly System Load (MW)
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annual

						kWh		Kw		Peak Mw

		2013		Dec		612		7

		2014		Jan		671		6		3677

				Feb		582		6		3645

				Mar		513		8		3597

				Apr		533		8		2885

				May		483		8		4063

				Jun		785		10		4676

				Jul		1134		10		5147

				Aug		1100		10		5226

				Sept		1203		10		4824

				Oct		640		8		3792

				Nov		553		8		3344

				Dec		557		8		3405

		2015		Jan		726		8

				Feb		504		8





August

		Date		Daily Usage		900+ kWh		Total		Temp		System Peak

		6		41				41		77 F		4646

		7		53.7				53.7		73 F		4300

		8		38.4				38.4		73 F		4277

		9		33.7				33.7		75 F		4070

		10		44.2				44.2		73 F		3710

		11		25.2				25.2		75 F		4000

		12		20.8				20.8		69 F		3825

		13		27.5				27.5		74 F		4031

		14		32.9				32.9		74 F		4342

		15		30.5				30.5		76 F		4027

		16		37.1				37.1		78 F		4199

		17		59.7				59.7		74 F		4290

		18		32.9				32.9		79 F		4693

		19		39.8				39.8		83 F		4847

		20		51.6				51.6		85 F		4885

		21		42.4				42.4		88 F		5114

		22		40.6				40.6		87 F		4942

		23		44.2				44.2		87 F		4722

		24		78.5				78.5		88 F		4791

		25		50.2				50.2		85 F		5226

		26		38.4				38.4		82 F		4818

		27		35.2				35.2		82 F		4585

		28		39.7				39.7		84 F		4139

		29		22.9				22.9		77 F		4144

		30		32.7				32.7		78 F		4194

		31		43.9				43.9		81 F		4343

		1		39.8				39.8		72 F		4500

		2		30.2				30.2		73 F		4500

		3		58.4				58.4		77 F		4500

		4		37.1				37.1		84 F		4500

		Total		900		303.1		1203.1





August

		



Daily Usage

System Peak

Days in August 2014

kWh

MWh



Daily

		Date		0-900 kWh		Total		Temp		15 min		30 min		hour						8/7/14

		0:00		0.1		0.1		69 F												4,300

		0:15		0.1		0.1														18

		0:30		0.1		0.1

		0:45		0.1		0.1														2032

		1:00		0.5		0.5		70 F		0.8		0.8		0.8		1:00		2897.5951		OFFICIAL

		1:15		0.1		0.1				0.8										Westar Native Load

		1:30		0.1		0.1				0.8		0.8								WR

		1:45		0.1		0.1				0.8

		2:00		0.1		0.1		71 F		0.4		0.4		0.4		2:00		2721.2822

		2:15		0.1		0.1				0.4

		2:30		0.1		0.1				0.4		0.4								82919.3263

		2:45		0.1		0.1				0.4										2897.5951		1-Jan

		3:00		0.1		0.1		69 F		0.4		0.4		0.4		3:00		2604.0288		2721.2822		2

		3:15		0.1		0.1				0.4										2604.0288		3

		3:30		0.1		0.1				0.4		0.4								2505.1572		4

		3:45		0.1		0.1				0.4										2519.6367		5

		4:00		0.1		0.1		70 F		0.4		0.4		0.4		4:00		2505.1572		2622.7803		6

		4:15		0.1		0.1				0.4										2815.4009		7

		4:30		0.1		0.1				0.4		0.4								2961.6298		8

		4:45		0.1		0.1				0.4										3153.3976		9

		5:00		0.1		0.1		70 F		0.4		0.4		0.4		5:00		2519.6367		3338.4532		10

		5:15		0.1		0.1				0.4										3537.1784		11

		5:30		0.1		0.1				0.4		0.4								3701.1067		12

		5:45		0.1		0.1				0.4										3853.1228		13

		6:00		0.1		0.1		70 F		0.4		0.4		0.4		6:00		2622.7803		4012.2127		14

		6:15		0.1		0.1				0.4										4148.3608		15

		6:30		0.1		0.1				0.4		0.4								4256.9873		16				12:00 AM

		6:45		0.1		0.1				0.4										4287.1092		17				1:00 AM

		7:00		0.1		0.1		72 F		0.4		0.4		0.4		7:00		2815.4009		4300.0566		18				2:00 AM

		7:15		0.6		0.6				0.9										4233.4848		19				3:00 AM

		7:30		0.1		0.1				0.9		0.9								4083.0679		20				4:00 AM

		7:45		0.1		0.1				0.9										3908.8824		21				5:00 AM

		8:00		0.2		0.2		71 F		1		1		1		8:00		2961.6298		3784.8595		22				6:00 AM

		8:15		0.4		0.4				0.8										3498.8857		23				7:00 AM

		8:30		0		0				0.7		0.7								3174.6497		24				8:00 AM

		8:45		0.1		0.1				0.7																9:00 AM

		9:00		0.1		0.1		72 F		0.6		0.6		0.6				3153.3976								10:00 AM

		9:15		0.1		0.1				0.3																11:00 AM

		9:30		0.1		0.1				0.4		0.4														12:00 PM

		9:45		0.1		0.1				0.4																1:00 PM

		10:00		0.1		0.1		73 F		0.4		0.4		0.4				3338.4532								2:00 PM

		10:15		0.1		0.1				0.4																3:00 PM

		10:30		0.1		0.1				0.4		0.4														4:00 PM

		10:45		0.2		0.2				0.5																5:00 PM

		11:00		0.1		0.1		74 F		0.5		0.5		0.5				3537.1784								6:00 PM

		11:15		0.2		0.2				0.6																7:00 PM

		11:30		0.6		0.6				1.1		1.1														8:00 PM

		11:45		0.3		0.3				1.2																9:00 PM

		12:00		0.2		0.2		76 F		1.3		1.3		1.3				3701.1067								10:00 PM

		12:15		0.5		0.5				1.6																11:00 PM

		12:30		1.6		1.6				2.6		2.6														12:00 AM

		12:45		2.1		2.1				4.4

		13:00		1.2		1.2		79 F		5.4		5.4		5.4				3853.1228

		13:15		2.1		2.1				7

		13:30		1.9		1.9				7.3		7.3

		13:45		1.4		1.4				6.6

		14:00		0.8		0.8		80 F		6.2		6.2		6.2				4012.2127

		14:15		0.5		0.5				4.6

		14:30		0.4		0.4				3.1		3.1

		14:45		0.7		0.7				2.4

		15:00		0.2		0.2				1.8		1.8		1.8				4148.3608

		15:15		0.8		0.8				2.1

		15:30		0.5		0.5				2.2		2.2

		15:45		0.3		0.3				1.8

		16:00		1.4		1.4				3		3		3				4256.9873

		16:15		0.9		0.9				3.1

		16:30		0.9		0.9				3.5		3.5

		16:45		1.3		1.3				4.5

		17:00		1.9		1.9				5		5		5				4287.1092

		17:15		2.1		2.1				6.2

		17:30		1.1		1.1				6.4		6.4

		17:45		1.2		1.2				6.3

		18:00		1.6		1.6				6		6		6				4300.0566

		18:15		2.5		2.5				6.4

		18:30		2.4		2.4				7.7		7.7

		18:45		1.7		1.7				8.2

		19:00		2.1		2.1				8.7		8.7		8.7				4233.4848

		19:15		2.4		2.4				8.6

		19:30		2.3		2.3				8.5		8.5

		19:45		1.7		1.7				8.5

		20:00		0.9		0.9				7.3		7.3		7.3				4083.0679

		20:15		0.4		0.4				5.3

		20:30		0.1		0.1				3.1		3.1

		20:45		0.1		0.1				1.5

		21:00		0.1		0.1		76 F		0.7		0.7		0.7				3908.8824

		21:15		0.1		0.1				0.4

		21:30		0.1		0.1				0.4		0.4

		21:45		0.1		0.1				0.4

		22:00		0.6		0.6		74 F		0.9		0.9		0.9				3784.8595

		22:15		0.2		0.2				1

		22:30		0.6		0.6				1.5		1.5

		22:45		0.1		0.1				1.5

		23:00		0.1		0.1		73 F		1		1		1				3498.8857

		23:15		0.1		0.1				0.9

		23:30		0.1		0.1				0.4		0.4

		23:45		0.2		0.2				0.5

				0.1		0.1												3174.6497

		Total		53.7		53.7
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Daily

		



kWh usage in 15 minute increment

MW Load at Top of Hour



Bill Impact

												Westar Proposed Rate Design

						kWh		Kw		Current Bill		Standard		Stability		Demand

		2013		Dec		612		7				$88.12		$86.12		$88.93

		2014		Jan		671		6				$95.17		$94.12		$91.03

				Feb		582		6		$77.38		$84.53		$83.46		$83.33

				Mar		513		8		$69.76		$76.29		$79.49		$83.37

				Apr		533		8		$73.73		$78.68		$80.64		$85.10

				May		483		8		$69.21		$72.71		$77.76		$80.77

				Jun		785		10		$104.51		$108.79		$109.59		$182.89

				Jul		1134		10		$149.73		$152.24		$147.85		$213.07

				Aug		1100		10		$145.32		$147.92		$143.51		$210.13

				Sept		1203		10		$158.74		$161.00		$156.64		$219.04

				Oct		640		8		$88.79		$91.46		$89.92		$94.35

				Nov		553		8		$78.46		$81.07		$81.79		$86.83

				Dec		557		8		$78.81		$81.55		$82.02		$87.17

		2015		Jan		726		8		$96.34		$101.74		$101.59		$101.79

				Feb		504		8		$70.85		$75.21		$78.97		$82.59






Bill impacts: Standard Rates verse
Demand Rates
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annual

						kWh		Peak Mw						Kw

		2013		Dec		612								7

		2014		Jan		671		3677						6

				Feb		582		3645						6

				Mar		513		3597						8

				Apr		533		2885						8

				May		483		4063						8

				Jun		785		4676						10

				Jul		1134		5147						10

				Aug		1100		5226						10

				Sept		1203		4824						10

				Oct		640		3792						8

				Nov		553		3344						8

				Dec		557		3405						8

		2015		Jan		726								8

				Feb		504								8





annual

		



Peak MW

Monthly kWh usage



August

		Date		Daily Usage		900+ kWh		Total		Temp		System Peak

		6		41				41		77 F		4646

		7		53.7				53.7		73 F		4300

		8		38.4				38.4		73 F		4277

		9		33.7				33.7		75 F		4070

		10		44.2				44.2		73 F		3710

		11		25.2				25.2		75 F		4000

		12		20.8				20.8		69 F		3825

		13		27.5				27.5		74 F		4031

		14		32.9				32.9		74 F		4342

		15		30.5				30.5		76 F		4027

		16		37.1				37.1		78 F		4199

		17		59.7				59.7		74 F		4290

		18		32.9				32.9		79 F		4693

		19		39.8				39.8		83 F		4847

		20		51.6				51.6		85 F		4885

		21		42.4				42.4		88 F		5114

		22		40.6				40.6		87 F		4942

		23		44.2				44.2		87 F		4722

		24		78.5				78.5		88 F		4791

		25		50.2				50.2		85 F		5226

		26		38.4				38.4		82 F		4818

		27		35.2				35.2		82 F		4585

		28		39.7				39.7		84 F		4139

		29		22.9				22.9		77 F		4144

		30		32.7				32.7		78 F		4194

		31		43.9				43.9		81 F		4343

		1		39.8				39.8		72 F		4500

		2		30.2				30.2		73 F		4500

		3		58.4				58.4		77 F		4500

		4		37.1				37.1		84 F		4500

		Total		900		303.1		1203.1





August

		



Daily Usage

System Peak

Days in August 2014

kWh

MWh



Daily

		Date		0-900 kWh		Total		Temp		15 min		30 min		hour						8/7/14

		0:00		0.1		0.1		69 F												4,300

		0:15		0.1		0.1														18

		0:30		0.1		0.1

		0:45		0.1		0.1														2032

		1:00		0.5		0.5		70 F		0.8		0.8		0.8		1:00		2897.5951		OFFICIAL

		1:15		0.1		0.1				0.8										Westar Native Load

		1:30		0.1		0.1				0.8		0.8								WR

		1:45		0.1		0.1				0.8

		2:00		0.1		0.1		71 F		0.4		0.4		0.4		2:00		2721.2822

		2:15		0.1		0.1				0.4

		2:30		0.1		0.1				0.4		0.4								82919.3263

		2:45		0.1		0.1				0.4										2897.5951		1-Jan

		3:00		0.1		0.1		69 F		0.4		0.4		0.4		3:00		2604.0288		2721.2822		2

		3:15		0.1		0.1				0.4										2604.0288		3

		3:30		0.1		0.1				0.4		0.4								2505.1572		4

		3:45		0.1		0.1				0.4										2519.6367		5

		4:00		0.1		0.1		70 F		0.4		0.4		0.4		4:00		2505.1572		2622.7803		6

		4:15		0.1		0.1				0.4										2815.4009		7

		4:30		0.1		0.1				0.4		0.4								2961.6298		8

		4:45		0.1		0.1				0.4										3153.3976		9

		5:00		0.1		0.1		70 F		0.4		0.4		0.4		5:00		2519.6367		3338.4532		10

		5:15		0.1		0.1				0.4										3537.1784		11

		5:30		0.1		0.1				0.4		0.4								3701.1067		12

		5:45		0.1		0.1				0.4										3853.1228		13

		6:00		0.1		0.1		70 F		0.4		0.4		0.4		6:00		2622.7803		4012.2127		14

		6:15		0.1		0.1				0.4										4148.3608		15

		6:30		0.1		0.1				0.4		0.4								4256.9873		16				12:00 AM

		6:45		0.1		0.1				0.4										4287.1092		17				1:00 AM

		7:00		0.1		0.1		72 F		0.4		0.4		0.4		7:00		2815.4009		4300.0566		18				2:00 AM

		7:15		0.6		0.6				0.9										4233.4848		19				3:00 AM

		7:30		0.1		0.1				0.9		0.9								4083.0679		20				4:00 AM

		7:45		0.1		0.1				0.9										3908.8824		21				5:00 AM

		8:00		0.2		0.2		71 F		1		1		1		8:00		2961.6298		3784.8595		22				6:00 AM

		8:15		0.4		0.4				0.8										3498.8857		23				7:00 AM

		8:30		0		0				0.7		0.7								3174.6497		24				8:00 AM

		8:45		0.1		0.1				0.7																9:00 AM

		9:00		0.1		0.1		72 F		0.6		0.6		0.6				3153.3976								10:00 AM

		9:15		0.1		0.1				0.3																11:00 AM

		9:30		0.1		0.1				0.4		0.4														12:00 PM

		9:45		0.1		0.1				0.4																1:00 PM

		10:00		0.1		0.1		73 F		0.4		0.4		0.4				3338.4532								2:00 PM

		10:15		0.1		0.1				0.4																3:00 PM

		10:30		0.1		0.1				0.4		0.4														4:00 PM

		10:45		0.2		0.2				0.5																5:00 PM

		11:00		0.1		0.1		74 F		0.5		0.5		0.5				3537.1784								6:00 PM

		11:15		0.2		0.2				0.6																7:00 PM

		11:30		0.6		0.6				1.1		1.1														8:00 PM

		11:45		0.3		0.3				1.2																9:00 PM

		12:00		0.2		0.2		76 F		1.3		1.3		1.3				3701.1067								10:00 PM

		12:15		0.5		0.5				1.6																11:00 PM

		12:30		1.6		1.6				2.6		2.6														12:00 AM

		12:45		2.1		2.1				4.4

		13:00		1.2		1.2		79 F		5.4		5.4		5.4				3853.1228

		13:15		2.1		2.1				7

		13:30		1.9		1.9				7.3		7.3

		13:45		1.4		1.4				6.6

		14:00		0.8		0.8		80 F		6.2		6.2		6.2				4012.2127

		14:15		0.5		0.5				4.6

		14:30		0.4		0.4				3.1		3.1

		14:45		0.7		0.7				2.4

		15:00		0.2		0.2				1.8		1.8		1.8				4148.3608

		15:15		0.8		0.8				2.1

		15:30		0.5		0.5				2.2		2.2

		15:45		0.3		0.3				1.8

		16:00		1.4		1.4				3		3		3				4256.9873

		16:15		0.9		0.9				3.1

		16:30		0.9		0.9				3.5		3.5

		16:45		1.3		1.3				4.5

		17:00		1.9		1.9				5		5		5				4287.1092

		17:15		2.1		2.1				6.2

		17:30		1.1		1.1				6.4		6.4

		17:45		1.2		1.2				6.3

		18:00		1.6		1.6				6		6		6				4300.0566

		18:15		2.5		2.5				6.4

		18:30		2.4		2.4				7.7		7.7

		18:45		1.7		1.7				8.2

		19:00		2.1		2.1				8.7		8.7		8.7				4233.4848

		19:15		2.4		2.4				8.6

		19:30		2.3		2.3				8.5		8.5

		19:45		1.7		1.7				8.5

		20:00		0.9		0.9				7.3		7.3		7.3				4083.0679

		20:15		0.4		0.4				5.3

		20:30		0.1		0.1				3.1		3.1

		20:45		0.1		0.1				1.5

		21:00		0.1		0.1		76 F		0.7		0.7		0.7				3908.8824

		21:15		0.1		0.1				0.4

		21:30		0.1		0.1				0.4		0.4

		21:45		0.1		0.1				0.4

		22:00		0.6		0.6		74 F		0.9		0.9		0.9				3784.8595

		22:15		0.2		0.2				1

		22:30		0.6		0.6				1.5		1.5

		22:45		0.1		0.1				1.5

		23:00		0.1		0.1		73 F		1		1		1				3498.8857

		23:15		0.1		0.1				0.9

		23:30		0.1		0.1				0.4		0.4

		23:45		0.2		0.2				0.5

				0.1		0.1												3174.6497

		Total		53.7		53.7
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Daily

		



kWh usage in 15 minute increment

MW Load at Top of Hour



Bill Impact

												Westar Proposed Rate Design

						kWh		Kw		Current Bill		Standard		Stability		Demand

		2013		Dec		612		7				$88.12		$86.12		$88.93

		2014		Jan		671		6				$95.17		$94.12		$91.03

				Feb		582		6		$77.38		$84.53		$83.46		$83.33

				Mar		513		8		$69.76		$76.29		$79.49		$83.37

				Apr		533		8		$73.73		$78.68		$80.64		$85.10

				May		483		8		$69.21		$72.71		$77.76		$80.77

				Jun		785		10		$104.51		$108.79		$109.59		$182.89

				Jul		1134		10		$149.73		$152.24		$147.85		$213.07

				Aug		1100		10		$145.32		$147.92		$143.51		$210.13

				Sept		1203		10		$158.74		$161.00		$156.64		$219.04

				Oct		640		8		$88.79		$91.46		$89.92		$94.35

				Nov		553		8		$78.46		$81.07		$81.79		$86.83

				Dec		557		8		$78.81		$81.55		$82.02		$87.17

		2015		Jan		726		8		$96.34		$101.74		$101.59		$101.79

				Feb		504		8		$70.85		$75.21		$78.97		$82.59





Bill Impact

		



Standard Rates

Stability Rates

Demand Rates




Predictable Result

+




Bill impact of Demand Rates

Westar Proposed Rate Design
Standard Stability Demand
$84.53 $83.46 $83.33
$76.29 $79.49 $83.37
$78.68 $80.64 $85.10
$72.71 $77.76 $80.77
$108.79 $109.59 $182.89
$152.24 $147.85 $213.07
$147.92 $143.51 $210.13
$161.00 $156.64 $219.04
$91.46 $89.92 $94.35
$81.07 $81.79 $86.83
$81.55 $82.02 $87.17
$101.74 $101.59 $101.79
$75.21 $78.97 $82.59




Volumetric rates

m Do allocate costs rather elegantly
m Customers do understand kWh's
m Smart meters actually read kWh's

m Can set discrete pricing times to send
better price signals

m Can give same education as demand
rates to achieve same goal



Conversation Checklist

m What Is the objective?
m What Is the specific plan?

Does the plan support the objective?
Does the data/evidence support the

plan and objective?

m IS there a easier/better way?
m Protections for vulnerable customers?
m 2"d and 3 order concerns



Contact Information

+

David Springe
Consumer Counsel
Citizens’ Utility Ratepayer Board
1500 S.W. Arrowhead Rd
Topeka, Kansas 66604
785-271-3200
785-271-3116 (fax)
Email: d.springe@curb.kansas.gov
http://curb.kansas.gov

david.springe@nasuca.org
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Median 2009 Residential Electricity Usage (KWH), by Age
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2009 Residential Energy Consumption by Income, Race/Ethnicity, & Age

HOUSEHOLD INCOME MEDIAN ELECTRICITY USAGE (KWH)

< $25,000 9,484
$25,000 - $49,999 11,948
$50,000 - $74,999 13,920
$75,000 - $99,999 17,274
>=$100,000 18,631
Asian 12,052
African American 11,894
Caucasian 13,183
Latino 11,094
65 years or older 11,265
Less than 65 years 13,358

Source: U.S. Energy Information Administration's Residential Energy
Consumption Survey, 2009 (most recent data available)

For questions, contact John Howat: jhowat@nclc.org | 617-542-8010
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INTRODUCTION

PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE
NUMBER.
My name is Patrick J. Quinn. My business address is 5521 E. Cholla St., Scottsdale, AZ

85254, and my phone number is (602) 579-1934.

ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS MATTER?

] am testifying on behalf of the Arizona Utility Ratepayer Alliance (“AURA”).

ARE YOU THE SAME PATRICK J. QUINN WHO PREVIOUSLY SUBMITTED
TESTIMONY IN THIS DOCKET?
Yes

WHAT IS THE PURPOSE OF YOUR TESTIMONY?
AURA proposes modifications to the rate design proposals from Unisource Electric, Inc.

(“UNSE”) and the Arizona Corporation Commission’s Utility Division Staff’s (“Staft™).

Specifically, the Commission should approve UNSE’s rebuttal two-part rate (termed the
"transition" rate) as the permanent residential rate design, not UNSE's rebuttal three-part
rate. However, the residential customer charge should be lowered from $15.00 to
RUCO's proposed $12.26, with any reduction in revenues spread over the usage charges
once a revenue requirement is approved. Additionally, as Staff suggests, there should be
no changes to net metering until the generic docket on the cost and value of solar is

completed.

WHY DOES AURA SUPPORT THE UNSE REBUTTAL TWO-PART RATE?
The rebuttal two-part rate:

e Avoids the numerous problems associated with a mandatory demand charge;
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1 e s fairer to customers and consistent with best-practice rate design principles that
2 include understandability, ease of administration, nondiscrimination, revenue
3 stability, and gradualism; and
4 e Is superior to a three-part rate in aligning costs of service with cost recovery.

5 Q. WHY DOES AURA OPPOSE THE UNSE REBUTTAL THREE-PART RATE?

6 First, and most importantly, the testimony of nationally-recognized rate design expert

7 Scott Rubin demonstrates that facts do not support UNSE’s assertion that its proposed

8 three-part rate design recovers costs more equitably, promotes fairness, and reduces intra-

9 class subsidization. In fact, precisely the opposite is true. Compared to UNSE's rebuttal
10 two-part rate design proposal, its proposed rebuttal three-part rate design is less equitable,
11 unfair to lower-cost customers, and increases intra-class subsidization.

12 Q. ARE THERE OTHER REASONS WHY THE UNSE REBUTTAL THREE-PART

13 RATE SHOULD NOT BE APPROVED?

14 Yes. A significant reason that UNSE’s three-part rate design does not work is that over
15 80 percent of UNSE residential demand costs are based on summer peaks and the

16 relationship between billing demand and summer peak demand is relatively weak. This
17 is a common issue with residential demand charges. As a recent article by Jim Lazar

18 published in Narural Gas and Electricity points out, “Residential consumers have much
19 more diversity in their usage, with individual customer maximum demands seldom

20 coinciding with the system peak.”1

! Lazar, Jim. “Use Great Caution in Design of Residential Demand Charges.” Natural Gas & Electrify, Regulatory
Assistance Project February, 2016 P.15.
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Q.

ARE THERE ANY OTHER REASONS WHY THE UNSE REBUTTAL THREE-
PART RATE SHOULD NOT BE APPROVED?

Yes. Tom Alston discusses issues inherent to mandatory demand charges as they have
currently been proposed. Other downsides of these charges are that they:

e May be overly confusing and limit residential customers’ ability to control their bills;
e May negatively affect property values;

e May overly burden low and fixed income customers;

e Are untested in other service territories; and

e Are inconsistent with accepted best practices.

DOES AURA OPPOSE VOLUNTARY DEMAND CHARGES?
No, AURA supports customer choice and would not oppose properly designed voluntary

demand charges.

WOULD ADOPTING UNSE’S AND STAFF’S RECOMMENDED RATE
DESIGNS SUPPORT ECONOMIC DEVELOPMENT?

No. UNSE has expressed a desire to “play a bigger role in attracting and promoting the
growth of businesses in its service territories,” and has proposed an Economic
Development Rate (“EDR”) to help promote economic development. A proven and well-
studied® way to support this development is to promote Distributed Generation (“DG”).

Unfortunately, demand charges have the effect of greatly reducing the economic benefits

2Solar Jobs Census, Energy Foundation Arizona 2014

htip/Awww.thesolarfoundation.org/wip-content/uploads/2015/02/Arizona-Solar-Jobs-Census-2014.pdf

Distributed Generation Standard Contracts and Renewable Energy Fund Jobs, Economic and Environmental Impact Study,
Brattle Group April 30, 2014
http://www.energy rl.gov/documents/DG/R %62 0B rattle%e20DG-REF%205tudy. pdf

The Value of Distributed Solar Electric Generation to New Jersey and Pennsylvania MSEI4 November, 2012
htp//mseia net/site/ wp-content/uploads/2012/05/MSEIA-Final-Benefits-of-Solar-Report-2012-11-01 pdf’
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1 of Distributed DG systems. Under the proposed three-part rate, a DG system, such as
2 roof-top solar, would not typically be producing energy concurrently with the demand
3 assessment time period (although it may coincide with the system peak) and thus reduce
4 demand charges only slightly if at all. If economic development is truly a concern then
5 DG should be supported through the adoption of the UNS rebuttal two-part rate.
6 The Alliance for Solar Choice has made a well-reasoned case for the value of DG. AURA
7 supports a thorough investigation of DG costs and benefits, as part of a larger
8 investigation into the costs and benefits of all customer subsidies.

9 Q. SHOULD ANY RATE DESIGN CHANGES THAT INCLUDE DEMAND
10 CHARGES BE POSTPONED UNTIL THE NEXT RATE CASE?

11 jA. Yes, Mr. Rubin demonstrates that UNSE’s three-part rate design would actually further

12 shift costs to low-usage customers, so for that reason alone this proposal should be

13 rejected in this case. Further, because of the radical nature of the rate-designs proposed,
14 the short time for full consideration, and the lack of full participation from the

15 communities most affected (due to a short comment period), any significant rate-design
16 changes should be postponed until UNSE’s next rate case.

17 Q. IF THE COMMISSION APROVES A THREE PART RATE, SHOULD

18 IMPLEMENTATION BE DELAYED FOR STUDY?

19 [A. Should the Commission authorize a three-part rate instead of the rebuttal two-part rate,
20 UNSE should only make the new rate available to customers on a voluntary basis to

21 allow for education and data collection.

22 The included testimony of Scott Rubin conclusively demonstrates that the three-part rate,
23 as currently proposed, is ineffective in recovering demand-related costs and any revision

24 should be based on data from customers participating in a pilot study.
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Q.

WHAT IS AURA'S POSITION ON ENERGY EFFICIENCY?
AURA agrees with most of what the Southwest Energy Efficiency Project (“SWEEP”)

states in its testimony. We support Energy Efficiency as a low-cost energy resource and
recognize a need for an increase in funding and a more streamlined method of approving
the Integrated Resource Plan. To insure continued funding of EE programs a more stable
cost recovery mechanism than is currently utilized must be approved. SWEEP's proposal

to fund EE in base rates is a viable alternative.

SHOULD ANY PROPOSED RATE BE BASED ON ACTUAL CUSTOMER
DATA?

Yes. Actual customer data must be analyzed to evaluate the impact of different rate
design options. Rate impacts have the potential to surprise in some analyses, for example,
essentially no improvement in cost relationships were achieved after a move to rates
based on billing demand. The goal is to Remember One Thing: Customers. UNS must
obtain real data from customers and analyze the actual bill impacts (and relationship to
cost) of different rates design options. Data and experience from other jurisdictions

should also be evaluated.

DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?

Yes.
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I |1 INTRODUCTION

2 Q. PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE
3 NUMBER.
4 JA. My name is Thomas D. Alston My business address is 5521 E. Cholla St., Scottsdale, AZ

5 85254, and my phone number is 602-524-9978.

6 ||Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS MATTER?
7 [lA. I am testifying on behalf of the Arizona Utility Ratepayer Alliance (“AURA”).

8 Q. ARE YOU THE SAME THOMAS ALSTON WHO PREVIOUSLY SUBMITTED
9 TESTIMONY IN THIS DOCKET?
10 JA. Yes.

11 Q. ARE DEMAND CHARGES OVERLY CONFUSING?

12 JA. Yes. Demand charges are more difficult to understand than time-of-use charges. Large
13 companies often hire sophisticated consultants to help them effectively manage demand
14 charges. Residential customers do not have access to these resources. Residential

15 demand charges have traditionally favored upper-income home owners with the time,

16 resources, and education to understand complex rate designs and bills. As I discuss later
17 in my testimony, low-income customers may have more difficulty adjusting to a demand-
18 based rate design.

19 Below, is a typical APS residential bill that includes demand charges. To fully understand
20 this bill, and accordingly how to adjust behavior to minimize charges, a customer would
21 need to know the following:

22 1. On peak vs off peak per-kWh charges and when peak times occur;

23 2. What a per-kW demand charge actually is;
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1 3. When the demand charge occurred and what was going on in the house to cause
2 usage to spike;
3 4. Whether or not peak demand only occurs during on-peak hours;
4 5. What percentage of the bill can be attributed to per kWh charges vs demand charges
5 (there are several demand charges on this bill that would have to be added together);
6 6. How to control demand by limiting total usage, for instance, it is intuitive to make
7 sure that lights in a house are turned off when not in use but less intuitive to make
8 sure an AC unit does not kick on while doing laundry; and
9 7. Ttis up to the Commission to decide if the answer to these questions can be
10 reasonably derived from bills, such as the one below, by the average residential
11 customer.

Your slectricity bitl
August 12, 2015

Yoty ancuﬁ it number

Yaur service plan: Combined Advantags 7pm ~ Noon Meter number: m
Metor reading cycie:
Charges for electricity services Amount of elactricity you used
Cost of electricity you used Meter reading an Aug 12 ARG
Customer aooount chargs $6.20 Muostor rasdivg on LWl 14 39322
Delivary service charge 25245 Total electricity you used, in KWh A749
Demand charge on-peak - delivery GOS0 N )
Environmental benefits surchargs #1454 Lin-poak meter madfng ory Aug 12 837‘::;
Fadergl snvirgnrmanis! improveraent surchargs $0.491 Ore-poak mster reading on Jul 14 546
System benelits charge 14,13 Onepesk slectricity you used, in KWh BEF
Powsar supply adiustrmaent™ $3.33 ibtmserms b 7 gt Mosidamy b Fridey)
?’:a;e’?“g N zfgg Off-peak eleciricity you used, in K¥Wh 3092
i;i:i i;fe&‘ i £7.0% £7 st vson wesdnduy, S iy Bobarcay sl Sy snd e nolns)
Genaratfan of aiectf}cfiy ar-prEak” $43.69 Ormpaak demand meter resding 1.2
Zeneration of alectricity off-peak” BEH.02 Your hifled one-ponk d vl by KV 1.2
Dornand charge on-peak - gensration™ $100.80 B b o -
Federat marsmission and anciltery secvioces® $15.49
Federat ransiission cost adjustment™ 24,61
Fogue-Correers sdiustaret” §7.35 Average daily glectricity use per month
LFCR acfiustor o 5597
Caost of sdectricity youw used $315.158 KW
EES]
Taxes and fecs 113
Femdatory sssessment BOGT P
Siate sales ax B2B.7F
Lournty sales tax £2 97 fizid
ity salos tax Bi11.48 28
Franchias feg Be.3z
Tiest of elpclriity with taxes arxkt foes $462.64 @
Total chargas for slootricity services $462.64 Pz BBants
v THRGG BOOTORE Bre DUITeTIlY proviied by AFS bl wiay b proneided by
& CosipEtitive suppiies, Companng YRR mow%hiy f# 320
Thin rwmn
T remardts Lant oreendiy 58T yenar
Billing days ] Kied B0
Porerpge autioor temperature BaE G X
Yoy toidmt use in KWh ATAL as43 ABRG
Prrocentags of on-posk use 100 Ry e
Yeonu billed dernand in kW 1Y B 11.¥

Yo average daily oost $15.98 1218 F156.83
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1 |[Q. ARE RESIDENTIAL DEMAND CHARGES CONSISTENT WITH BEST

2 PRACTICES FOR HOW SYSTEM CAPACITY COSTS SHOULD BE

3 REFLECTED IN RATES?

4 [A. No, residential customers have a great deal of diversity in their usage, which seldom

5 coincides with the system peak. Below, is a table that shows how three-part vs. two-part
6 rates align with best practices for reflecting capacity costs in rates as outlined in a recent
7 article by Jim Lazar.1

CP Demand NCP Demand TOU Energy
Garfield and Lovejoy Criteria Charge Charge Charge

All customers should contribute to the recovery M Y
of capacity costs.

The longer the period of time that customers pre-empt M N
the use of capacity, the more they should pay for the
use of that capacity.

Any service making exclusive use of capacity should be
assigned 100% of the relevant cost.

The allocation of capacity costs should change gradually
with changes in the pattern of usags.

Allocation of costs to one ¢lass should not be afected
by how remaining costs are aliocated 1o other classes.

More demand costs should be allocated to usage
on-peak than off-peak.

interruptible service should be aflocated less capacity
costs, but still contribute something.

g8 Q. COULD DEMAND CHARGES AFFECT PROPERTY VALUES?

9 |A. Yes. Vacation homes in use one or two days a month could receive dramatically higher
10 bills as a large portion of each bill would be based on the few days a month the property
11 was in use. This could increase electricity costs for a property by hundreds or even

1 Lazar, Jim. “Use Great Caution in Design of Residential Demand Charges.” Natural Gas & Electrify, Regulatory Assistance
Project February, 2016 P.15 Exhibit 3
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1 thousands of additional dollars per year, putting a damper on the purchase of vacation
2 homes and the associated tourism that comes with it.

3 |Q. WOULD DEMAND CHARGES DISPORPOTIONATELY AFFECT LOW-

4 INCOME CUSTOMERS?
5 [A. Yes, low-income customers are often time-deprived, and as a result do not have the
6 luxury of spreading out usage load so as to avoid raising peak demand. In other words, if
7 one is pressed for time, sometimes the laundry needs to get done at the same time the air
8 conditioning is running. Low-income customers are also less likely to have access to
9 load-limiters, monitoring devices, and energy efficiency improvements that can help

10 wealthier customers limit their demand. AURA shares the concerns on this matter

11 expressed in the testimony submitted on behalf of the Arizona Community Action

12 Association.

13 [Q. ARE MANDATORY RESIDENTIAL DEMAND CHARGES USED BY OTHER
14 UTILITIES?

15 (A. To AURA’s knowledge no other utility in the country has implemented mandatory

16 residential demand charges. There is no compelling reason for the Commission to lead
17 the nation into uncharted rate-design testimony. If the Commission were to approve a

18 three-part rate, it would be forcing all residential customers to adopt a rate design that has
19 not been tested in a real-world setting.

20 AURA has offered compelling reasons why it would be premature to implement

21 mandatory residential demand charges. And the law of unintended consequences ensures
22 that there would likely be other negative consequences that no party can presently

23 foresee.
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1 Q. DOES THIS CONCLUDE YOUR DIRECT TESTIMONY?
2 AL Yes.
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1 |1 INTRODUCTION

2 Q. PLEASE STATE YOUR NAME, BUSINESS ADDRESS, AND TELEPHONE
3 NUMBER.

4 |A. My name is Scott J. Rubin. My business address is 333 Oak Lane, Bloomsburg, PA
5 17815, and my phone number is 570-387-1893.

6 Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS MATTER?

7 [A. I am testifying on behalf of the Arizona Utility Ratepayer Alliance (“AURA”).

8 Q. BY WHOM ARE YOU EMPLOYED AND IN WHAT CAPACITY?
9 JA. I am an independent consultant and an attorney. My practice is limited to matters

10 affecting the public utility industry.

11 Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS CASE?
12 [A. I have been asked by AURA to review the rebuttal testimony on rate design issues filed

13 by UNS Electric Inc. ("UNSE").

14 Q. WHAT ARE YOUR QUALIFICATIONS TO PROVIDE THIS TESTIMONY IN

15 THIS CASE?

16 |A. I have testified as an expert witness before utility commissions or courts in the District of
17 Columbia; the province of Nova Scotia; and the states of Alaska, Arizona, California,

18 Connecticut, Delaware, Illinois, Kentucky, Maine, Maryland, Mississippi, New

19 Hampshire, New Jersey, New York, Ohio, Pennsylvania, and West Virginia. I also have
20 testified as an expert witness before various legislative committees. I also have served as
21 a consultant to the staffs of state utility commissions, as well as to national utility trade
22 associations, and state and local governments throughout the country. Prior to

23 establishing my own consulting and law practice, [ was employed by the Pennsylvania
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1 Office of Consumer Advocate from 1983 through January 1994 in increasingly

2 responsible positions. From 1990 until I left state government, I was one of two senior

3 attorneys in that Office. Among my other responsibilities in that position, I had a major

4 role in setting its policy positions on water and electric matters. In addition, I was

5 responsible for supervising the technical staff of that Office. I also testified as an expert

6 witness for that Office on rate design and cost of service issues.

7 Throughout my career, I developed substantial expertise in matters relating to the

8 economic regulation of public utilities. I have published articles, contributed to books,

9 written speeches, and delivered numerous presentations, on both the national and state
10 level, relating to regulatory issues. I have attended numerous continuing education
11 courses involving the utility industry. I also have participated as a faculty member in
12 utility-related educational programs for the Institute for Public Utilities at Michigan State
13 University, the American Water Works Association, and the Pennsylvania Bar Institute.

14 Q. HAVE YOU CONTRIBUTED TO ANY BOOKS ON THE TOPIC OF UTILITY

15 RATE DESIGN?

16 [A. Yes. I served on the editorial committee for the fifth edition of Water Rates, Fees, and
17 Charges (Manual M1) published by the American Water Works Association in 2000.

18 That book is the primary rate-setting manual for the water utility industry, including cost-
19 of-service studies and rate design.

| 20 Q. HAVE YOU PUBLISHED ANY PAPERS ON THE TOPIC OF UTILITY RATE
21 DESIGN?

22 [A. Yes. In November 2015, I published a paper on this topic in The Electricity Journal.

23 The paper is entitled "Moving Toward Demand-Based Residential Rates." In that paper,
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I

I discussed and analyzed several options for designing cost-based residential rates. A

copy of the paper is provided as Exhibit SIR-1 accompanying this testimony.

DO YOU HAVE ANY EXPERIENCE THAT IS PARTICULARLY RELEVANT
TO THE ISSUES IN THIS CASE?

Yes, [ do. I have testified on numerous occasions as a rate design and cost of service
expert. For example, during the past three years, I have testified as a cost-of-service
study and/or rate design expert in electric utility rate cases in Alaska (Chugach Electric
and Municipality of Anchorage), Connecticut (United [lluminating), District of Columbia
(Potomac Electric), Illinois (Commonwealth Edison and Ameren), Mississippi (Entergy),
Ohio (Duke Energy, Dayton Power & Light, and the FirstEnergy companies), and
Pennsylvania (Pike County Light & Power). My complete curriculum vitae is attached to

this testimony as Appendix A.

HAVE YOU PREVIOUSLY TESTIFIED BEFORE THIS COMMISSION?
Yes, I testified as a rate design and cost-of-service study expert witness before this

Commission in a rate case involving the former Citizens Ultilities' water operations in

1996 (Docket Nos. E-1032-95-417, et al.).

PURPOSE OF TESTIMONY

WHAT IS THE SPECIFIC PURPOSE OF YOUR TESTIMONY IN THIS
MATTER?

In its rebuttal testimony and exhibits, UNSE presents a new rate design for residential
customers. UNSE claims that its new rate design, which includes demand charges for
residential customers, more equitably recovers the cost of service than the rate design it

proposed in its direct case. My testimony will evaluate UNSE's claim using data

provided by UNSE as part of its rebuttal filing and workpapers.
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111
Q.

RATE DESIGN TESTIMONY

WHAT DOES UNSE SPECIFICALLY CLAIM REGARDING ITS REVISED
RATE DESIGN.

Four UNSE rebuttal witnesses claim that its new rate design would be fairer to all
residential customers. Specifically, Mr. Hutchens states that UNSE "is attempting to
modify its rates to (i) recover costs more equitably ... [and] (iv) promote the efficient use
of the Company's electric system." Hutchens rebuttal, p. 4, lines 14-17. Similarly, Mr.
Dukes testifies in his rebuttal that "UNS Electric is trying to address all ratepayer
subsidization in this case, by moving rates closer to cost-of-service." Dukes rebuttal,

p. 19, lines 23-24 (emphasis in original). Mr. Jones's rebuttal testimony contains a
similar claim, where he states: UNSE "is attempting to modify its rates to (i) reduce intra-
class subsidization where possible, [and] (ii) promote fairness between like situated
customers and recover costs from cost causers.” Jones rebuttal, p. 1, lines 24-26. Finally,
Dr. Overcast states that "a multi-part rate reflects cost causation more accurately [than an
energy-only rate] and when unbundled will be consistent with the principles of cost

causation and matching costs and revenues with a proper design.” Overcast rebuttal, p. 8,

lines 15-17.

DID UNSE PROVIDE ANY ANALYSES TO SUPPORT ITS CONTENTION
THAT THE CURRENT TWO-PART RATE DESIGN (CUSTOMER CHARGE
AND ENERGY CHARGE) IS NOT CONSISTENT WITH THE COST OF
SERVING RESIDENTIAL CUSTOMERS?

No.
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Q.

DID UNSE PROVIDE ANY ANALYSES TO SUPPORT ITS CONTENTION
THAT ITS PROPOSED THREE-PART RATE DESIGN (CUSTOMER CHARGSE,
DEMAND CHARGE, AND ENERGY CHARGE) IS CONSISTENT WITH THE
COST OF SERVING RESIDENTIAL CUSTOMERS?

No.

HAS UNSE PROVIDED DATA THAT ALLOW SUCH ANALYSES TO BE
PERFORMED?

Yes, at least in part. UNSE has provided a cost-of-service study ("COSS") from which
the essential elements of the cost to serve each customer can be calculated. In addition,
UNSE has provided hourly meter reading data for an entire 12-month period for a sample
of 100 residential customers. While it would be ideal to have such data for all of UNSE's
residential customers, I recognize that most residential customers did not have automated

metering equipment installed for the entire test year.

HAVE YOU PERFORMED AN ANALYSIS OF THE COST TO SERVE EACH
OF THE 100 CUSTOMERS IN UNSE’S SAMPLE?

Yes.

HAVE YOU ALSO COMPARED THE REVENUES THAT EACH OF THOSE 100
CUSTOMERS WOULD PROVIDE UNDER UNSE'S DIFFERENT RATE-
DESIGN PROPOSALS?

Yes.




10
11

12
13
14
15
16
17
18

Arizona Utility Ratepayer Alliance.
Docket No. E-04204A-15-0142

Rate Design Testimony of Scott J. Rubin
Page 6 of 22

Q.

BEFORE DISCUSSING THE RESULTS OF YOUR ANALYSES, PLEASE
EXPLAIN HOW YOU ESTIMATED THE COST TO SERVE EACH
CUSTOMER.

The best estimate we have of the cost to serve a customer is a COSS. Irecognize that
different COSS have been presented in this case, and I do not take a position on the
various studies that have been presented. For purposes of consistency, I have used
UNSE's most recent COSS provided in the file: 2015 UNSE Schedule G-COSS-R.xIsx. I
say that this is for consistency because I am evaluating UNSE's rate design proposals. So
it is reasonable to compare those proposals to UNSE's COSS to test UNSE's claim that its
rate design was developed to more closely track the results of its own analysis of the cost

to serve customers.

UNSE's COSS includes four types of demand-related functions (production,
transmission, distribution primary, and distribution secondary); one energy-related
function (essentially fuel and purchased power); and four categories of customer-related
functions (delivery, meter, billing and collections, and meter reading). UNSE's study
develops a specific cost (a dollar amount) to provide each of these functions to the

residential class of customers, each of which is based on a particular allocation

methodology, as shown in the following table.
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Function Cost of Service Allocation to Residential
Production demand $20,709,455 Coincident peak (A&E/4CP)
Transmission demand 8,775,515 A&E/4CP
Distribution primary demand 10,625,712 Class Non-Coincident Peak (NCP)
Distribution secondary demand 1,173,823 NCP
Total demand-related costs $41,284,505
Energy $44,744,078 Energy Usage (kWh)
Customer delivery $ 7,991,033 Number of Customers
Customer meter 646,494 Number of Customers
Customer billing & collections 4,113,357 Number of Customers
Customer meter reading 942,211 Number of Customers
Total customer-related costs $13,693,095
Total residential cost of service $ 99,721,678

Source: File: 2015 UNSE Schedule G-COSS-R.xlsx, Tab: Functionalization RES.

Q.

HOW IS THIS INFORMATION USED TO ESTIMATE THE COST TO SERVE A

SPECIFIC CUSTOMER?

In utility rate cases, rate design and COSS experts (including me) are always talking

about "cost causation." It is important to understand what that means. With the possible

exception of very large customers under special rates, we do not attempt to determine the

actual cost to serve each customer. Indeed, such an analysis would be impossible

because each customer is slightly different. Some customers are closer to substations

meaning that the distribution circuit serving them is shorter (usually meaning less

expensive) than the circuit serving customers who are further from the substation. Some

customers have underground service which usually is more expensive than overhead

service. Some neighborhoods might have transformers that serve five or ten buildings,

while others might have transformers that serve just one or two buildings. Some

customers are located further from the street than others meaning that the cost of the

service line connecting the distribution line to the premises would be different. I could
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go on and on. The point is that a cost-of-service study, and ratemaking in general, is

designed to estimate the cost to serve the typical customer within a customer class or

subclass. The principle of cost causation is not specific to each individual customer, but

to customer classes that have certain characteristics in common.

For this reason, when we attempt to determine the cost to serve a particular customer, we
are actually determining how a customer's use of the electric system affects the costs that
are allocated to the customer's class. For example, secondary distribution costs are
allocated among the customer classes based on the class's non-coincident peak ("NCP")
demand. During the test year, the residential class's NCP demand occurred on July 24,
2014, in the hour from 4:00 pm to 5:00 pm (appearing in UNSE's data as the hour ending
17).! Thus, if we are trying to determine the secondary distribution cost to serve Jane
Doe at 123 Any Street, we evaluate how much electricity she used on July 24, 2014,
between 4:00 pm and 5:00 pm; that is, how much she contributed to the residential class's

demand at the time of the class NCP.

Q. HOW DO YOU USE THIS UNDERSTANDING OF COST CAUSATION TO
CONTINUE YOUR ANALYSIS?

A. The next step is to determine the unitized cost of each cost element. For example, as
shown in the table above, the residential class has been allocated $13,693,095 of costs
based on the number of customers in the class. The class has 82,607 customers.> So,
each residential customer has "caused" UNSE to incur $165.76 per year in customer-
related costs. The following table shows the unitized costs per year for each cost

element. A more detailed calculation of these amounts is shown in my Exhibit SJR-2.

" File: UNSE RES LR Data.xlsx, Tab: Res Adj.
2 File: 2015 UNSE Schedule G-COSS-R.xIsx Tab: G-7 Allocations Cell: ]38
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Function Unitized Cost of Service
Production & transmission $108.17 per kW based on 4CP
Production & transmission $70.53 per kW based on average’

Distribution demand $44.13 per kW based on NCP
Energy $0.054304 per kWh
Customer costs $165.76 per customer

1 |Q. WHAT DID YOU DO WITH THESE UNITIZED COSTS OF SERVICE?

2 (A I applied these unitized costs of service to the specific characteristics of each of the 100
3 customers in the sample provided by UNSE.* These specific characteristics are

4 sometimes referred to as a customer's "units of service." That is, for each of the 100

5 customers in the sample, I determined the customer's demand (in kW) at the time of the
6 system peak (based on the highest coincident peak in each of the four summer months
7 (4CP)),” the customer's demand at the time of the class NCP, and the customer's annual
8 energy consumption. In addition, each customer is equal to one customer for the

9 purposes of determining customer-related costs. Each customer's units of service are then
10 multiplied by the corresponding element of the unitized cost of service. When the results
11 for a customer are summed, we have an estimate of the cost to serve each customer.

12 Q. CAN YOU PROVIDE AN EXAMPLE?

13 |A. Yes. The following table shows these calculations for one customer in UNSE's sample.®

? Average demand is equal to annual kilowatt-hour consumption divided by the number of hours in the year (8760 in
the test year).

* The sample of 100 customers was provided as part of Mr. Dukes's rebuttal workpapers in the file: UNSE Res Hrly
0713-0615.xlsx.

> According to the file: UNSE RES LR Data.xlsx, Tab: Res Adj the system coincident peaks occurred on July 15,
2014 hour end 18, July 23, 2014 hour end 16, August 6, 2014 hour end 17, and September 2, 2014 hour end 17.

® The data are for the customer with the identifier 52657. Note that the figures in the table are rounded for ease of
presentation. The more precise estimate of the cost to serve this customer, without rounding, is $672.64.
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Function Unitized Units. of Cost.of
Cost of Service Service Service
Production & transmission  $108.17 per kW 4CP 1.45 kW $156.85
Production & transmission  $70.53 per kW avg. 0.46 kW 32.44
Distribution demand $44.13 per kW NCP 2.25 kW 99.29
Energy $0.054304 per kWh 4021.2 kWh 218.37
Customer costs $165.76 per customer 1 165.76
Total cost of service $672.71

1 Q. WHY IS THIS ESTIMATE OF THE COST TO SERVE EACH CUSTOMER

2 IMPORTANT?

3 JA. This estimate of the cost to serve each customer can be used to compare the revenues that
4 would be collected from each customer under different rate design options. As I explain
5 below, the difference between the costs and revenues under different options can then be
6 compared to determine how well each rate design tracks the cost to serve customers.

7 1Q. DO YOU USE ALL OF THE DATA IN THE ABOVE TABLE TO COMPARE
8 RATE DESIGN OPTIONS?

9 [A. I considered all of these data, but I found that including Energy costs in the analysis tends

10 to mask important differences in rate design options. Approximately 45% of the

11 residential class's cost of service is for energy costs. Those costs are allocated to the

12 customer class based solely on energy consumption, and all of the rate designs (except
13 one) collect these costs from customers using exactly the same factor (energy

14 consumption in kWh). That is, there is essentially no difference among the rate design
15 options in how they recover fuel, purchased power, and related costs. Because energy-
16 related costs are such a large part of customers' bills and the cost of service, it was

17 difficult to see the differences among different rate design options. The results that I

18 discuss below, therefore, compare the distribution portion of customers' bills (all charges

19 except the Base Power Supply Charge (BPSC) and the Purchased Power and Fuel
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1 Adjustment Charge (PPFAC)) with distribution costs (unitized Demand costs and

2 Customer costs from the COSS).

3 Q. WHAT RATE DESIGNS DID YOU EVALUATE?

4 [A. I evaluated existing rates and five rate design options under proposed rates. The rate

S design options are UNSE's originally proposed two-part rate, UNSE's originally proposed
6 three-part rate, UNSE's rebuttal two-part rate (termed the "transition" rate design),

7 UNSE's rebuttal three-part rate with no adjustment for load factor, and UNSE's rebuttal

8 three-part rate based on a minimum load factor of 15% in each month.

9 [Q. PLEASE DESCRIBE YOUR FIRST ANALYSIS AND WHAT CONCLUSIONS
10 YOU REACHED FROM IT.
11 A, My first analysis is provided in Exhibit SJR-3. The solid black line on the graph

12 represents equality between revenues (shown on the left or y axis) and the distribution

13 cost of service (shown on the bottom or x axis). For ease of reference, I will call this the
14 Equality Line. Points that lie above the Equality Line represent customers who are

15 providing revenues in excess of their cost of service; points below the Equality Line are
16 customers whose revenues are less than their cost of service.

17 The other line on the graph (the dashed line) is the trend (or regression) line. This line

18 represents the best statistical relationship among the 100 points plotted on the graph. The
19 closer this line is to the Equality Line, the better job the rate design does in tracking the
20 customer-specific cost of service.

21 Three other factors are important to note here. First, the R-square of the trend line

22 (shown below the graph) provides a numeric representation of how closely the trend line
23 represents the individual customers. The closer the R-square is to 1.0, the better the trend

24 line represents the customer data. The second important factor is the slope of the trend
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1 line (also shown below the graph). The slope is the change in the annual bill for each
2 $1.00 increase in the cost of serving the customer. The closer the slope is to 1, the better
3 the rate design does in increasing revenues by an amount equal to an increase in costs.
4 Third, I calculate the average percentage difference between each customer's cost of
5 service and revenues (using the absolute value). The smaller the average percentage
6 difference, the closer the rate design comes to tracking each customer's cost of service.
7 Exhibit SJIR-3 shows a comparison of the customer-specific distribution cost-of-service
8 with annual distribution revenues under existing rates. UNSE has asked for a significant
9 increase in distribution revenues, so it is not surprising that existing rates produce
10 substantially less revenues than UNSE claims under proposed rates (that is, almost all
11 points lie below the Equality Line). Thus, the average difference between revenues and
12 costs is 36%. The existing slope is 0.607. This indicates that as costs increase, the
13 existing rate design does not do a very good job of collecting the cost of service from
14 higher-cost customers. Stated differently, higher-cost customers (those with larger
15 demands) are paying a lower percentage of the cost to serve them than are lower-cost
16 customers.
17 My analysis of existing rates shows that there certainly is room for improvement in the
18 rate design. Not only do rates need to be increased (assuming for the sake of illustration,
19 as I do throughout, that UNSE's revenue requirement claims are justified), but the rate
20 design could be modified to do a better job of collecting revenues from higher-cost
21 customers (that is, move the slope of the trend line closer to 1.0).
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Q.

PLEASE TURN NOW TO YOUR ANALYSIS OF UNSE’S RATE DESIGN
PROPOSALS. WHAT IS SHOWN ON EXHIBIT SJR-4?

Exhibit SJR-4 shows UNSE's originally proposed rate design. This is a two-part rate
consisting of a customer charge of $20.00 per month and a two-block consumption
charge: 3.0810¢ per kWh for the first 400 kWh per month, and 5.0810¢ per kWh for all
consumption in excess of 400 kWh per month.” My exhibit shows that this rate design
constitutes an improvement over existing rates. The slope of the trend line is 0.846. This
means that for every $100 by which the cost to serve a customer increases, this rate
design collects $84.60 in additional revenues from the customer. This is an improvement
over the existing rate design, but it still results in some higher-cost customers paying less

than their cost of service.

The average difference between revenues and costs is 22% under this rate design. Once
again, this is an improvement over the existing rates where customers' revenues differed

from costs by 36%.

One troubling factor with this rate design is that the trend line starts above the Equality
Line then crosses the Equality Line at about $800 in costs. In other words, lower-cost
customers are paying more than the cost to serve them, while higher-cost customers are
paying less than cost. It appears that this inequity is primarily due to the customer charge
of $20 per month ($240 per year) which is substantially higher than the unitized customer
cost of $165.76 per year. Simply, this rate design has a customer charge that is too high
resulting in consumption charges that are too low. This leads to some lower-cost
customers (those with lower demands) subsidizing some higher-cost customers (those

with higher demands) under this rate design.

7'UNSE Schedule H-3 (Revised 6/3/2015), page 1.
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1 Finally, the graph at the bottom of Exhibit SJR-4 (known as a histogram) shows the

2 number of customers whose bills would increase by certain percentages compared to

3 existing rates. Under this rate design, annual distribution bill increases range from 47%
4 to 95%. The bill impacts are quite spread out, with most customers seeing increases in
5 the range of 50% to 85%.

6 |Q. PLEASE DESCRIBE EXHIBIT SJR-S.
7 lA. Exhibit SJR-5 provides the same type of presentation as Exhibit SJR-4, but for UNSE's

8 originally proposed residential three-part (demand) rate. I understand that UNSE
9 originally presented this rate as an optional rate.
10 This original three-part rate consisted of a customer charge of $20 per month, a charge of
11 $6.00 per kW for the first 7 kW of demand (measured as the maximum one hour during
12  the month, regardless of day of week or time of day)® in a month, $9.95 per kW for
13 demand in excess of 7 kW, and a consumption charge of 1.0¢ per kWh for all energy
14 consurmed.’
15 UNSE’s original three-part rate is notably worse in reflecting the cost of service than
16 UNSE's originally proposed two-part rate. The slope of the trend line is only 0.717
17 meaning that higher-cost customers would pay much less than the cost to serve them.
18 Further, the average difference between revenues and costs is 35% compared to 22%
19 under the original two-part rate. It also appears that this rate structure was not designed
| 20 to be applicable to all customers because the total revenues that would be collected from
21 these 100 customers would exceed the cost of serving the customers by more than $9,500
22 per year (15% more than the cost of service). Finally, this rate structure would have

® Dukes direct testimony, p. 24, lines 8-9.
? UNSE Schedule H-3 (Revised 6/3/2015), p. 1.
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1 enormous customer impacts, with more than 45% of customers seeing their annual

2 distribution bills increase by more than 100%. In contrast, a few customers would have
3 annual increases of less than 35%.

4 Simply stated, UNSE's original three-part rate design did a much worse job of tracking

5 the cost of service than did UNSE's original two-part rate design. Based on the data in

6 UNSE's sample of 100 customers, a two-block consumption charge came much closer to
7 tracking the cost of serving customers than did a rate based on a customer's single

8 monthly peak demand.

9 Q. WHAT IS SHOWN IN EXHIBIT SJR-6?
10 A, Exhibit SJR-6 provides a similar analysis of UNSE's rebuttal two-part rate, which UNSE

11 called a "transition" rate. This rate design consists of a customer charge of $15 per month
12 and it retains the existing three-block consumption charge: 3.2258¢ per kWh for the first
13 400 kWh per month, 4.2258¢ per kWh for the next 600 kWh per month, and 6.0258¢ per
14 kWh for all consumption in excess of 1,000 kWh per month. 10

15 UNSE's rebuttal transition rate does a very good job of having a customer's revenues

16 track the cost of serving the customer. The slope of the trend line is 0.881 meaning that
17 the rate design makes substantial progress toward having higher-cost customers provide
18 higher-revenues. This rate design also has a lower average difference between revenues
19 and costs, at 19%. It also can be seen that with a customer charge that is much closer to
20 the customer-related cost of service ($180 per year in revenues compared to $165.76 in
21 costs), lower-cost customers are not providing significant subsidies to higher-use

22 customers. Finally, because this rate design is similar in structure to existing rates, the
23 range of customer bill impacts is much tighter than in UNSE's originally proposed rates:

' UNSE Exhibit CAJ-R-4, Schedule H-3, p. 4.
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1 annual increases in distribution bills range from 42% to 56% for all customers in the

2 sample group.

3 Q. DID YOU ALSO ANALYZE THE THREE-PART RESIDENTIAL RATE
4 STRUCTURE UNSE PROPOSED IN ITS REBUTTAL?

5 (A Yes. In its rebuttal testimony, UNSE proposed a three-part rate that differs from its

6 originally proposed demand rate structure in several respects. The new proposal contains
7 a lower customer charge than the original proposal, and has only a single block demand
8 rate instead of the two-block rate proposed initially. In addition, UNSE changed the
9 measure of demand that would be used to bill customers. Its original demand charge was
10 based on a customer's highest single-hour demand at any time during the month. UNSE's
11 rebuttal proposal measures demand only during on-peak hours. 1
12 Apparently because of concerns with bill impacts during the transition to a new rate
13 structure, UNSE also proposed limiting the demand for billing purposes to no more than
14 what the customer's demand would be if the customer had a 15% load factor during the
15 month. "2
16 For completeness, I analyzed UNSE's rebuttal three-part rate structure both with and
17 without the 15% load factor limiter.

' In the summer months of May through October, on-peak hours are Monday through Friday (excluding Memorial
Day, Independence Day, and Labor Day) between 2 pm and 8 pm. In the other six months, on-peak hours are
Monday through Friday (excluding Thanksgiving, Christmas Day, and New Year's Day) between 5 am and 9 am
and 5 pm and 9 pm. See Dukes rebuttal testimony, p. 7, line 26 and Tariff RES-TOU (Sheet 102-1).

2 Monthly load factor is the ratio of the customer's average demand to its maximum demand during the month. For
example, if a customer uses 720 kWh in a month with 30 days (720 hours), the customer's average demand is 1.0
kW. If the customer's peak demand during the month is 3.0 kW, the customer's load factor would be 0.333.
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Q.

WHAT DID YOUR ANALYSIS SHOW CONCERNING UNSE'S REBUTTAL
THREE-PART RESIDENTIAL RATE WITHOUT THE 15% LOAD FACTOR
LIMITER?

Exhibit SJR-7 shows my analysis of the rebuttal demand rate without a limiter. The rate
consists of a customer charge of $15.00 per month, a demand charge of $5.15 per kW

(using on-peak demand as described above), and an energy charge of 1.6760¢ per kWh. 13

UNSE's rebuttal three-part rate is notably worse in reflecting the cost of service than
UNSE's rebuttal two-part rate (the "transition" rate). The slope of the trend line is only
0.636 meaning that higher-cost customers would pay much less than the cost to serve
them. This is the worst result of any of UNSE's proposed rate designs, and dramatically
worse than the transition rate which had a slope of 0.881. Further, the average difference
between revenues and costs is 23% compared to 19% under the rebuttal two-part rate.
Finally, this rate structure would have significant customer impacts, with more than 10%
of customers seeing their annual distribution bills increase by more than 100% while
another 10% of customers would see increases of 25% or less. Overall annual increases

would range from 9% to 182%.

I would emphasize that these dramatic bill changes do not bring rates closer to tracking
the cost of service. Indeed quite the opposite is true -- rates are further removed from
cost, and the subsidies to higher-cost customers are greater, under the rebuttal three-part
rate than they are under the rebuttal two-part rate. That is, contrary to the claims of
several UNSE witnesses, the three-part rate proposed in rebuttal does not collect the cost

of service from residential customers in a more equitable manner.

"> UNSE Exh. CAJ-R-4, Schedule H-3, p. 4.
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Q.

DOES USING THE LOAD FACTOR LIMITER IMPROVE THE FAIRNESS OF
UNSE'S REBUTTAL THREE-PART RATE?

Yes, but the improvement is very slight. Exhibit SJR-8 uses the same rates as I used in
Exhibit SJIR-7, but the billing units for demand are different because of the limitation that
demand will not be higher than that which the customer would have with a 15% load
factor. For example, if a customer used 720 kWh during a 30-day month, its average
demand during the month would be 1.0 kW, as I discussed above. If the customer's
highest demand during the month were 8.0 kW, its load factor would be 12.5%. UNSE's
demand limiter would restate the maximum demand to 6.67 kW (1 / 6.67 = 15%) and use

that lower amount for billing purposes in that month.

Exhibit SIR-8 shows that using the demand limiter reduces some of the highest bill
impacts, but does little to improve the overall fairness of the rate design. Specifically, the
highest bill increase has been reduced from 182% without the limiter to 113% with the
limiter. That is still more than 10 times the percentage increase of the customer with the

lowest bill impact.

Moreover, the limit does little to improve the overall fairness of this rate design. The
slope of the trend line improves just slightly, from 0.636 to 0.657, meaning that higher-
cost customers would provide revenues substantially less than the cost to serve them.
Further, the average difference between a customer's revenues and the cost to serve the
customer also improves just slightly, from 23% without the limiter to 21% with the
limiter. Both of these results are worse than UNSE's two-part rebuttal rate, with a slope

of 0.881 (enhanced recovery of costs from higher-cost customers) and an average cost-

revenue differential of 19%.
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Q.

A.

WHAT DO YOU CONCLUDE?

I conclude that the facts do not support the assertions of UNSE rebuttal witnesses that its
proposed three-part rate design recovers costs more equitably, promotes fairness, and
reduces intra-class subsidization. In fact, precisely the opposite is true. Compared to
UNSE's rebuttal two-part rate design, its proposed rebuttal three-part rate design is less

equitable, is unfair to lower-cost customers, and increases intra-class subsidization.

IF SO MUCH OF THE COST OF SERVING RESIDENTIAL CUSTOMERS IS
RELATED TO DEMAND, DOES IT MAKE SENSE TO YOU THAT A DEMAND-
BASED RATE WOULD DO A WORSE JOB OF RECOVERING COSTS THAN A
RATE WITHOUT A DEMAND COMPONENT?

Yes, it makes sense given the way these rates have been designed. UNSE's COSS
allocates demand-related costs among the customer classes based on various measures of
demand, nearly all of which are driven primarily by summer demand. Most demand-
related costs are based on either the class non-coincident peak (which occurred on July 24
during the test year) or a demand allocator that uses a combination of non-coincident
peak, average demand, and the four system coincident peaks during the months of June

through September.

There is a relatively small average-demand component (average demand measures year-
round energy consumption). On Exhibit SIR-2, line 25, I showed that the average
demand component is $6.6 million out of total demand-related costs of $41.3 million
(line 5 of Exhibit SJR-2), or about 16% of demand costs. In other words, approximately

84% of demand costs for the residential class are based on summer peak demands.

The logical question, then, is what type of rate design provides a better proxy for summer

demands. Is it better to use each customer's monthly demand throughout the year or to
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1 use a customer's energy consumption throughout the year, weighted using inclining block
2 rates?

3 Q. HAVE YOU PERFORMED ANY ANALYSIS TO TRY TO ANSWER THIS

4 QUESTION?
5 (A Yes. In order to try to understand this relationship, I prepared a few simple regression
6 analyses. First, on Exhibit STR-9, I compared each customer's contribution to peak
7 demands to the customer's average monthly billing demand (using the measure of billing
8 demand in UNSE's rebuttal, including the demand limiter). This exhibit contains two
9 graphs. The top graph shows the relationship between summer coincident peak demand
10 and billing demand; the bottom graph shows class non-coincident peak demand and
11 billing demand. These graphs show that there is some relationship between billing
12 demand and summer coincident peak demand, but the R-square of 0.687 indicates that
13 there is considerable variability in the relationship. The bottom graph shows a much
14 weaker relationship between the customer's demand during the single non-coincident
15 peak hour and the customer's annual billing demand. The R-square is 0.551, but simply
16 looking at the data shows that customers with essentially the same contribution to NCP
17 demand have vastly different monthly billing demands.
18 Exhibit SJR-10 provides similar comparisons, but instead of using monthly billing
19 demand, I used weighted annual energy consumption. Specifically, | weighted energy
i 20 usage by using the relative prices in the three rate blocks proposed by UNSE in its
21 rebuttal transition rate design. In that rate design, the block 2 rate is 1.31 times the block
22 1 rate (4.2258¢ compared to 3.2258¢) and the block 3 rates is 1.87 times the block 1 rate
23 (6.0258¢ compared to 3.2258¢). By weighting energy consumption in this manner, [
24 developed an equivalent level of energy consumption that is used for billing purposes.

25 The exhibit shows that for both summer coincident peaks and non-coincident peak, the
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1 weighted energy consumption used in UNSE's rebuttal two-part rate design bears a
2 stronger relationship to peak demand allocators than does the monthly demand used in
3 UNSE's three-part rebuttal demand rate. Specifically, the R-square is higher for each
4 comparison using weighted energy than it is using billing demand (0.747 compared to
5 0.687 for CP demand and 0.588 compared to 0.551 for NCP demand).
6 These relationships show why UNSE's two-part rate design does a better job of reflecting
7 the cost of service and reducing intra-class subsidies than does UNSE's three-part
8 (demand) rate design. Just because a rate uses something called "demand” does not mean
9 that it bears a better relationship to the types of demand measures used in allocating costs
10 in a cost-of-service study.
11 The essential task of rate design is to try to find understandable, and readily measurable,
12 proxies for each component of the cost of service so that bills can be rendered that fairly
13 reflect each customer's contribution to the cost of service. No method will be perfect, but
14 based on the available data UNSE's rate structure using three consumption blocks (with
15 inclining rates in each block) is a reasonable proxy for class non-coincident demand and
16 system coincident demand. My cost analyses and my demand analyses show that
17 UNSE's rate design with three consumption blocks with inclining block rates is superior
18 to its rate designs that use monthly billing demand.
19 [Q. WHAT DO YOU RECOMMEND?
20 (A I recommend that the Commission reject UNSE's unsupported assertion that its proposed
21 three-part residential demand rates are superior to a rate structure based on a two-part rate
22 with inclining consumption block rates. My analyses of the available data show that
23 precisely the opposite is true. I further recommend, therefore, that the Commission adopt
24 UNSE's so-called rebuttal "transition" rate design for residential customers who do not
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elect time-of-use rates. (Of course, the actual rates need to be adjusted based on the final
revenue requirement determined by the Commission.) This rate design is structured in
the same manner as existing rates which should minimize any issues with customer
understanding, ease of administration, or metering technology. The rate design also is
superior to UNSE's other proposed rate designs in its ability to fairly collect the cost of
service from each customer and minimize the level of intra-class subsidies. Finally, of all
of the rate designs put forth by UNSE, this rate design also has the fairest impact on
customers, with all customers in the sample having annual bills for distribution service

increase by a fairly consistent percentage.

Q. DOES THIS CONCLUDE YOUR TESTIMONY?

A. Yes, it does.
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Advocate.

Pa. Public Utility Commission v. Shenango Valley Water Co., Pa. Public Utility Commission, Docket
R-00922420. 1992. Concerning cost allocation, on behalf of the Pa. Office of Consumer Advocate

Pa. Public Utility Commission v. Pennsylvania Gas and Water Co. - Water Division, Pa. Public Utility
Commission, Docket R-00922482. 1993. Concerning rate design, on behalf of the Pa. Office of Consumer
Advocate

Pa. Public Utility Commission v. Colony Water Co., Pa. Public Utility Commission, Docket R-00922375.
1993. Concerning rate design, on behalf of the Pa. Office of Consumer Advocate

Pa. Public Utility Commission v. Dauphin Consolidated Water Supply Co. and General Waterworks of
Pennsylvania, Inc., Pa. Public Utility Commission, Docket R-00932604. 1993. Concerning rate design and
cost of service, on behalf of the Pa. Office of Consumer Advocate

West Penn Power Co. v. State Tax Department of West Virginia, Circuit Court of Kanawha County, West
Virginia, Civil Action No. 89-C-3056. 1993. Concerning regulatory policy and the effects of a taxation
statute on out-of-state utility ratepayers, on behalf of the Pa. Office of Consumer Advocate

Pa. Public Utility Commission v. Pennsylvania Gas and Water Co. - Water Division, Pa. Public Utility
Commission, Docket R-00932667. 1993. Concerning rate design and affordability of service, on behalf of
the Pa. Office of Consumer Advocate

Pa. Public Utility Commission v. National Utilities, Inc., Pa. Public Utility Commission, Docket
R-00932828. 1994. Concerning rate design, on behalf of the Pa. Office of Consumer Advocate

An Investigation of the Sources of Supply and Future Demand of Kentucky-American Water Company, Ky.
Public Service Commission, Case No. 93-434. 1994. Concerning supply and demand planning, on behalf
of the Kentucky Office of Attorney General, Utility and Rate Intervention Division.

The Petition on Behalf of Gordon's Corner Water Company for an Increase in Rates, New Jersey Board of
Public Utilities, Docket No. WR94020037. 1994. Concerning revenue requirements and rate design, on
behalf of the New Jersey Division of Ratepayer Advocate.

Re Consumers Maine Water Company Request for Approval of Contracts with Consumers Water Company
and with Ohio Water Service Company, Me. Public Utilities Commission, Docket No. 94-352. 1994,
Concerning affiliated interest agreements, on behalf of the Maine Public Advocate.

In the Matter of the Application of Potomac Electric Power Company for Approval of its Third Least-Cost
Plan, D.C. Public Service Commission, Formal Case No. 917, Phase II. 1995. Concerning Clean Air Act
implementation and environmental externalities, on behalf of the District of Columbia Office of the
People’s Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of the
Dayton Power and Light Company and Related Matters, Ohio Public Utilities Commission, Case No. 94-
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105-EL-EFC. 1995. Concerning Clean Air Act implementation (case settled before testimony was filed),
on behalf of the Office of the Ohio Consumers’ Counsel.

Kennebec Water District Proposed Increase in Rates, Maine Public Utilities Commission, Docket No. 95-
091. 1995. Concerning the reasonableness of planning decisions and the relationship between a publicly
owned water district and a very large industrial customer, on behalf of the Maine Public Advocate.

Winter Harbor Water Company, Proposed Schedule Revisions to Introduce a Readiness-to-Serve Charge,
Maine Public Utilities Commission, Docket No. 95-271. 1995 and 1996. Concerning standards for, and the
reasonableness of, imposing a readiness to serve charge and/or exit fee on the customers of a small investor-
owned water utility, on behalf of the Maine Public Advocate.

In the Matter of the 1995 Long-Term Electric Forecast Report of the Cincinnati Gas & Electric Company,
Public Utilities Commission of Ohio, Case No. 95-203-EL-FOR, and In the Matter of the Two-Year Review
of the Cincinnati Gas & Electric Company’s Environmental Compliance Plan Pursuant to Section 4913.03,
Revised Cost, Case No. 95-747-EL-ECP. 1996. Concerning the reasonableness of the utility’s long-range
supply and demand-management plans, the reasonableness of its plan for complying with the Clean Air Act
Amendments of 1990, and discussing methods to ensure the provision of utility service to low-income
customers, on behalf of the Office of the Ohio Consumers’ Counsel..

In the Matter of Notice of the Adjustment of the Rates of Kentucky-American Water Company, Kentucky
Public Service Commission, Case No. 95-554. 1996. Concerning rate design, cost of service, and sales
forecast issues, on behalf of the Kentucky Office of Attorney General.

In the Matter of the Application of Citizens Utilities Company for a Hearing to Determine the Fair Value of
its Properties for Ratemaking Purposes, to Fix a Just and Reasonable Rate of Return Thereon, and to
Approve Rate Schedules Designed to Provide such Rate of Return, Arizona Corporation Commission,
Docket Nos. E-1032-95-417, et al. 1996. Concerning rate design, cost of service, and the price elasticity of
water demand, on behalf of the Arizona Residential Utility Consumer Office.

. Cochrane v. Bangor Hydro-Electric Company, Maine Public Utilities Commission, Docket No. 96-053.

1996. Concerning regulatory requirements for an electric utility to engage in unregulated business
enterprises, on behalf of the Maine Public Advocate.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Monongahela Power Company and Related Matters, Public Utilities Commission of Ohio, Case No. 96-
106-EL-EFC. 1996. Concerning the costs and procedures associated with the implementation of the Clean
Air Act Amendments of 1990, on behalf of the Ohio Consumers’ Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Cleveland Electric llluminating Company and Toledo Edison Company and Related Matters, Public
Utilities Commission of Ohio, Case Nos. 96-107-EL-EFC and 96-108-EL-EFC. 1996. Concerning the
costs and procedures associated with the implementation of the Clean Air Act Amendments of 1990, on
behalf of the Ohio Consumers’ Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Ohio Power Company and Columbus Southern Power Company and Related Matters, Public Utilities
Commission of Ohio, Case Nos. 96-101-EL-EFC and 96-102-EL-EFC. 1997. Concerning the costs and
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procedures associated with the implementation of the Clean Air Act Amendments of 1990, on behalf of the
Ohio Consumers’ Counsel.

An Investigation of the Sources of Supply and Future Demand of Kentucky-American Water Company
(Phase 1I), Kentucky Public Service Commission, Docket No. 93-434. 1997. Concerning supply and
demand planning, on behalf of the Kentucky Office of Attorney General, Public Service Litigation Branch.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Cincinnati Gas and Electric Co. and Related Matters, Public Utilities Commission of Ohio, Case No. 96-
103-EL-EFC. 1997. Concerning the costs and procedures associated with the implementation of the Clean
Air Act Amendments of 1990, on behalf of the Ohio Consumers’ Counsel.

Bangor Hydro-Electric Company Petition for Temporary Rate Increase, Maine Public Utilities
Commission, Docket No. 97-201. 1997. Concerning the reasonableness of granting an electric utility’s
request for emergency rate relief, and related issues, on behalf of the Maine Public Advocate.

Testimony concerning H.B. 1068 Relating to Restructuring of the Natural Gas Utility Industry, Consumer
Affairs Committee, Pennsylvania House of Representatives. 1997. Concerning the provisions of proposed
legislation to restructure the natural gas utility industry in Pennsylvania, on behalf of the Pennsylvania AFL-
CIO Gas Utility Caucus.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Cleveland Electric Illuminating Company and Toledo Edison Company and Related Matters, Public
Utilities Commission of Ohio, Case Nos. 97-107-EL-EFC and 97-108-EL-EFC. 1997. Concerning the
costs and procedures associated with the implementation of the Clean Air Act Amendments of 1990, on
behalf of the Ohio Consumers’ Counsel.

In the Matter of the Petition of Valley Road Sewerage Company for a Revision in Rates and Charges for
Water Service, New Jersey Board of Public Utilities, Docket No. WR92080846J. 1997. Concerning the
revenue requirements and rate design for a wastewater treatment utility, on behalf of the New J ersey
Division of Ratepayer Advocate.

Bangor Gas Company, L.L.C., Petition for Approval to Furnish Gas Service in the State of Maine, Maine
Public Utilities Commission, Docket No. 97-795. 1998. Concerning the standards and public policy
concerns involved in issuing a certificate of public convenience and necessity for a new natural gas utility,
and related ratemaking issues, on behalf of the Maine Public Advocate.

In the Matter of the Investigation on Motion of the Commission into the Adequacy of the Public Utility
Water Service Provided by Tidewater Utilities, Inc., in Areas in Southern New Castle County, Delaware,
Delaware Public Service Commission, Docket No. 309-97. 1998. Concerning the standards for the
provision of efficient, sufficient, and adequate water service, and the application of those standards to a
water utility, on behalf of the Delaware Division of the Public Advocate.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Cincinnati Gas and Electric Co. and Related Matters, Public Utilities Commission of Ohio, Case No. 97-
103-EL-EFC. 1998. Concerning fuel-related transactions with affiliated companies and the appropriate
ratemaking treatment and regulatory safeguards involving such transactions, on behalf of the Ohio
Consumers’ Counsel.
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Olde Port Mariner Fleet, Inc. Complaint Regarding Casco Bay Island Transit District’s Tour and Charter
Service, Maine Public Utilities Commission, Docket No. 98-161. 1998. Concerning the standards and
requirements for allocating costs and separating operations between regulated and unregulated operations of
a transportation utility, on behalf of the Maine Public Advocate and Olde Port Mariner Fleet, Inc.

Central Maine Power Company Investigation of Stranded Costs, Transmission and Distribution Utility
Revenue Requirements, and Rate Design, Maine Public Ultilities Commission, Docket No. 97-580. 1998.
Concerning the treatment of existing rate discounts when designing rates for a transmission and distribution
electric utility, on behalf of the Maine Public Advocate.

Pa. Public Utility Commission v. Manufacturers Water Company, Pennsylvania Public Utility Commission,
Docket No. R-00984275. 1998. Concerning rate design on behalf of the Manufacturers Water Industrial
Users.

In the Matter of Petition of Pennsgrove Water Supply Company for an Increase in Rates for Water Service,
New Jersey Board of Public Utilities, Docket No. WR98030147. 1998. Concerning the revenue
requirements, level of affiliated charges, and rate design for a water utility, on behalf of the New Jersey
Division of Ratepayer Advocate.

In the Matter of Petition of Seaview Water Company for an Increase in Rates for Water Service, New Jersey
Board of Public Utilities, Docket No. WR98040193. 1999. Concerning the revenue requirements and rate
design for a water utility, on behalf of the New Jersey Division of Ratepayer Advocate.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Ohio Power Company and Columbus Southern Power Company and Related Matters, Public Utilities
Commission of Ohio, Case Nos. 98-101-EL-EFC and 98-102-EL-EFC. 1999. Concerning the costs and
procedures associated with the implementation of the Clean Air Act Amendments of 1990, on behalf of the
Ohio Consumers” Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Dayton Power and Light Company and Related Matters, Public Utilities Commission of Ohio, Case No. 98-
105-EL-EFC. 1999. Concerning the costs and procedures associated with the implementation of the Clean
Air Act Amendments of 1990, on behalf of the Ohio Consumers’ Counsel.

In the Matter of the Regulation of the Electric Fuel Component Contained within the Rate Schedules of
Monongahela Power Company and Related Matters, Public Utilities Commission of Ohio, Case No. 99-
106-EL-EFC. 1999. Concerning the costs and procedures associated with the implementation of the Clean
Air Act Amendments of 1990, on behalf of the Ohio Consumers’ Counsel.

County of Suffolk, et al. v. Long Island Lighting Company, et al., U.S. District Court for the Eastern District
of New York, Case No. 87-CV-0646. 2000. Submitted two affidavits concerning the calculation and
collection of court-ordered refunds to utility customers, on behalf of counsel for the plaintiffs.

Northern Utilities, Inc., Petition for Waivers from Chapter 820, Maine Public Utilities Commission, Docket
No. 99-254. 2000. Concerning the standards and requirements for defining and separating a natural gas
utility’s core and non-core business functions, on behalf of the Maine Public Advocate.
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Notice of Adjustment of the Rates of Kentucky-American Water Company, Kentucky Public Service
Commission, Case No. 2000-120. 2000. Concerning the appropriate methods for allocating costs and
designing rates, on behalf of the Kentucky Office of Attorney General.

In the Matter of the Petition of Gordon’s Corner Water Company for an Increase in Rates and Charges for
Water Service, New Jersey Board of Public Utilities, Docket No. WR00050304. 2000. Concerning the
revenue requirements and rate design for a water utility, on behalf of the New Jersey Division of Ratepayer
Advocate.

Testimony concerning Arsenic in Drinking Water: An Update on the Science, Benefits, and Costs,
Committee on Science, United States House of Representatives. 2001. Concerning the effects on low-
income households and small communities from a more stringent regulation of arsenic in drinking water.

In the Matter of the Application of The Cincinnati Gas & Electric Company for an Increase in Gas Rates in
its Service Territory, Public Utilities Commission of Ohio, Case No. 01-1228-GA-AIR, et al. 2002.
Concerning the need for and structure of a special rider and alternative form of regulation for an accelerated
main replacement program, on behalf of the Ohio Consumers’ Counsel.

Pennsylvania State Treasurer’s Hearing on Enron and Corporate Governance Issues. 2002. Concerning
Enron’s role in Pennsylvania’s electricity market and related issues, on behalf of the Pennsylvania AFL-
CIO.

An Investigation into the Feasibility and Advisability of Kentucky-American Water Company’s Proposed
Solution to its Water Supply Deficit, Kentucky Public Service Commission, Case No. 2001-00117. 2002.
Concerning water supply planning, regulatory oversight, and related issue, on behalf of the Kentucky Office
of Attorney General.

Joint Application of Pennsylvania-American Water Company and Thames Water Aqua Holdings GmbH,
Pennsylvania Public Utility Commission, Docket Nos. A-212285F0096 and A-230073F0004. 2002.
Concerning the risks and benefits associated with the proposed acquisition of a water utility, on behalf of
the Pennsylvania Office of Consumer Advocate.

Application for Approval of the Transfer of Control of Kentucky-American Water Company to RWE AG and
Thames Water Aqua Holdings GmbH, Kentucky Public Service Commission, Case No. 2002-00018. 2002.
Concerning the risks and benefits associated with the proposed acquisition of a water utility, on behalf of
the Kentucky Office of Attorney General.

Joint Petition for the Consent and Approval of the Acquisition of the Outstanding Common Stock of
American Water Works Company, Inc., the Parent Company and Controlling Shareholder of West Virginia-
American Water Company, West Virginia Public Service Commission, Case No. 01-1691-W-PC. 2002.
Concerning the risks and benefits associated with the proposed acquisition of a water utility, on behalf of
the Consumer Advocate Division of the West Virginia Public Service Commission.

Joint Petition of New Jersey-American Water Company, Inc. and Thames Water Aqua Holdings GmbH for
Approval of Change in Control of New Jersey-American Water Company, Inc., New Jersey Board of Public
Utilities, Docket No. WMO01120833. 2002. Concerning the risks and benefits associated with the proposed
acquisition of a water utility, on behalf of the New Jersey Division of Ratepayer Advocate.
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linois-American Water Company, Proposed General Increase in Water Rates, Tllinois Commerce
Commission, Docket No. 02-0690. 2003. Concerning rate design and cost of service issues, on behalf of the
Illinois Office of the Attorney General.

Pennsylvania Public Utility Commission v. Pennsylvania-American Water Company, Pennsylvania Public
Utility Commission, Docket No. R-00038304. 2003. Concerning rate design and cost of service issues, on
behalf of the Pennsylvania Office of Consumer Advocate.

West Virginia-American Water Company, West Virginia Public Service Commission, Case No. 03-0353-W-
42T. 2003. Concerning affordability, rate design, and cost of service issues, on behalf of the West Virginia
Consumer Advocate Division.

Petition of Seabrook Water Corp. for an Increase in Rates and Charges for Water Service, New Jersey
Board of Public Utilities, Docket No. WR3010054. 2003. Concerning revenue requirements, rate design,
prudence, and regulatory policy, on behalf of the New Jersey Division of Ratepayer Advocate.

Chesapeake Ranch Water Co. v. Board of Commissioners of Calvert County, U.S. District Court for
Southern District of Maryland, Civil Action No. 8:03-cv-02527-AW. 2004. Submitted expert report

concerning the expected level of rates under various options for serving new commercial development, on
behalf of the plaintiff.

Testimony concerning Lead in Drinking Water, Committee on Government Reform, United States House of
Representatives. 2004. Concerning the trade-offs faced by low-income households when drinking water
costs increase, including an analysis of H.R. 4268.

West Virginia-American Water Company, West Virginia Public Service Commission, Case No. 04-0373-W-
42T. 2004. Concerning affordability and rate comparisons, on behalf of the West Virginia Consumer
Advocate Division.

West Virginia-American Water Company, West Virginia Public Service Commission, Case No. 04-0358-W-
PC. 2004. Concerning costs, benefits, and risks associated with a wholesale water sales contract, on behalf
of the West Virginia Consumer Advocate Division.

Kentucky-American Water Company, Kentucky Public Service Commission, Case No. 2004-00103. 2004.
Concerning rate design and tariff issues, on behalf of the Kentucky Office of Attorney General.

New Landing Utility, Inc., 1llinois Commerce Commission, Docket No. 04-0610. 2005. Concerning the
adequacy of service provided by, and standards of performance for, a water and wastewater utility, on
behalf of the Illinois Office of Attorney General.

People of the State of lllinois v. New Landing Utility, Inc., Circuit Court of the 15™ Judicial District, Ogle
County, Illinois, No. 00-CH-97. 2005. Concerning the standards of performance for a water and
wastewater utility, including whether a receiver should be appointed to manage the utility’s operations, on
behalf of the Illinois Office of Attorney General.

Hope Gas, Inc. d/b/a Dominion Hope, West Virginia Public Service Commission, Case No. 05-0304-G-
42T. 2005. Concerning the utility’s relationships with affiliated companies, including an appropriate level
of revenues and expenses associated with services provided to and received from affiliates, on behalf of the
West Virginia Consumer Advocate Division.
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Monongahela Power Co. and The Potomac Edison Co., West Virginia Public Service Commission, Case
Nos. 05-0402-E-CN and 05-0750-E-PC. 2005. Concerning review of a plan to finance the construction of
pollution control facilities and related issues, on behalf of the West Virginia Consumer Advocate Division.

Joint Application of Duke Energy Corp., et al., for Approval of a Transfer and Acquisition of Control, Case
Kentucky Public Service Commission, No. 2005-00228. 2005. Concerning the risks and benefits
associated with the proposed acquisition of an energy utility, on behalf of the Kentucky Office of the
Attorney General.

Commonwealth Edison Company proposed general revision of rates, restructuring and price unbundling of
bundlled service rates, and revision of other terms and conditions of service, lllinois Commerce
Commission, Docket No. 05-0597. 2005. Concerning rate design and cost of service, on behalf of the
[llinois Office of Attorney General.

Pennsylvania Public Utility Commission v. Aqua Pennsylvania, Inc., Pennsylvania Public Utility
Commission, Docket No. R-00051030. 2006. Concerning rate design and cost of service, on behalf of the
Pennsylvania Office of Consumer Advocate.

Central lllinois Light Company d/b/a AmerenCILCO, Central lllinois Public Service Company d/b/a
AmerenCIPS, and Illinois Power Company d/b/a AmerenlP, proposed general increases in rates for
delivery service, lllinois Commerce Commission, Docket Nos. 06-0070, et al. 2006. Concerning rate
design and cost of service, on behalf of the Illinois Office of Attorney General.

Grens, et al., v. llinois-American Water Co., lllinois Commerce Commission, Docket Nos. 5-0681, et al.
2006. Concerning utility billing, metering, meter reading, and customer service practices, on behalf of the
[llinois Office of Attorney General and the Village of Homer Glen, Iltinois.

Commonwealth Edison Company Petition for Approval of Tariffs Implementing ComEd’s Proposed
Residential Rate Stabilization Program, lllinois Commerce Commission, Docket No. 06-0411. 2006.
Concerning a utility’s proposed purchased power phase-in proposal, in behalf of the Illinois Office of
Attorney General.

Hllinois-American Water Company, Application for Approval of its Annual Reconciliation of Purchased
Water and Purchased Sewage Treatment Surcharges Pursuant to 83 Ill. Adm. Code 653, 1llinois Commerce
Commission, Docket No. 06-0196. 2006. Concerning the reconciliation of purchased water and sewer
charges, on behalf of the Illinois Office of Attorney General and the Village of Homer Glen, Illinois.

lllinois-American Water Company, et al., lllinois Commerce Commission, Docket No. 06-0336. 2006.
Concerning the risks and benefits associated with the proposed divestiture of a water utility, on behalf of the
[llinois Office of Attorney General.

Joint Petition of Kentucky-American Water Company, et al., Kentucky Public Service Commission, Docket
No. 2006-00197. 2006. Concerning the risks and benefits associated with the proposed divestiture of a
water utility, on behalf of the Kentucky Office of Attorney General.

Aqua llinois, Inc. Proposed Increase in Water Rates for the Kankakee Division, 1llinois Commerce
Commission, Docket No. 06-0285. 2006. Concerning various revenue requirement, rate design, and tariff
issues, on behalf of the County of Kankakee.
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Housing Authority for the City of Pottsville v. Schuylkill County Municipal Authority, Court of Common
Pleas of Schuylkill County, Pennsylvania, No. S-789-2000. 2006. Concerning the reasonableness and
uniformity of rates charged by a municipal water authority, on behalf of the Pottsville Housing Authority.

Application of Pennsylvania-American Water Company for Approval of a Change in Control, Pennsylvania
Public Utility Commission, Docket No. A-212285F0136. 2006. Concerning the risks and benefits
associated with the proposed divestiture of a water utility, on behalf of the Pennsylvania Office of
Consumer Advocate.

Application of Artesian Water Company, Inc., for an Increase in Water Rates, Delaware Public Service
Commission, Docket No. 06-158. 2006. Concerning rate design and cost of service, on behalf of the Staff
of the Delaware Public Service Commission.

Central Illinois Light Company, Central lllinois Public Service Company, and Illinois Power Company:
Petition Requesting Approval of Deferral and Securitization of Power Costs, 1llinois Commerce
Commission, Docket No. 06-0448. 2006. Concerning a utility’s proposed purchased power phase-in
proposal, in behalf of the Illinois Office of Attorney General.

Petition of Pennsylvania-American Water Company for Approval to Implement a Tariff Supplement
Revising the Distribution System Improvement Charge, Pennsylvania Public Utility Commission, Docket
No. P-00062241. 2007. Concerning the reasonableness of a water utility’s proposal to increase the cap on a
statutorily authorized distribution system surcharge, on behalf of the Pennsylvania Office of Consumer
Advocate.

Adjustment of the Rates of Kentucky-American Water Company, Kentucky Public Service Commission,
Case No. 2007-00143. 2007. Concerning rate design and cost of service, on behalf of the Kentucky Office
of Attorney General.

Application of Kentucky-American Water Company for a Certificate of Convenience and Necessity
Authorizing the Construction of Kentucky River Station II, Associated Facilities and Transmission Main,
Kentucky Public Service Commission, Case No. 2007-00134. 2007. Concerning the life-cycle costs of a
planned water supply source and the imposition of conditions on the construction of that project, on behalf
of the Kentucky Office of Attorney General.

Pa. Public Utility Commission v. Pennsylvania-American Water Company, Pennsylvania Public Utility
Commission, Docket No. R-00072229. 2007. Concerning rate design and cost of service, on behalf of the
Pennsylvania Office of Consumer Advocate.

llinois-American Water Company Application for Approval of its Annual Reconciliation of Purchased
Water and Purchased Sewage Treatment Surcharges, Illinois Commerce Commission, Docket No. 07-
0195. 2007. Concerning the reconciliation of purchased water and sewer charges, on behalf of the Illinois
Office of Attorney General.

In the Matter of the Application of Aqua Ohio, Inc. to Increase Its Rates for Water Service Provided In
the Lake Erie Division, Public Utilities Commission of Ohio, Case No.07-0564-WW-AIR. 2007.
Concerning rate design and cost of service, on behalf of the Office of the Ohio Consumers’ Counsel.
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Pa. Public Utility Commission v. Aqua Pennsylvania Inc., Pennsylvania Public Utility Commission,
Docket No. R-00072711. 2008. Concerning rate design, on behalf of the Masthope Property Owners
Council.

Lllinois-American Water Company Proposed increase in water and sewer rates, lllinois Commerce
Commission, Docket No. 07-0507. 2008. Concerning rate design and demand studies, on behalf of the
[llinois Office of Attorney General.

Central lllinois Light Company, d/b/a AmerenCILCO; Central lllinois Public Service Company, d/b/a
AmerenCIPS; lllinois Power Company, d/b/a AmerenIP: Proposed general increase in rates for electric
delivery service, lllinois Commerce Commission Docket Nos. 07-0585, 07-0586, 07-0587. 2008.
Concerning rate design and cost of service studies, on behalf of the Illinois Office of Attorney General.

Commonwealth Edison Company: Proposed general increase in electric rates, lllinois Commerce
Commission Docket No. 07-0566. 2008. Concerning rate design and cost of service studies, on behalf of
the Illinois Office of Attorney General.

In the Matter of Application of Ohio American Water Co. to Increase Its Rates, Public Utilities
Commission of Ohio, Case No. 07-1112-WS-AIR. 2008. Concerning rate design and cost of service, on
behalf of the Office of the Ohio Consumers’ Counsel.

In the Matter of the Application of The East Ohio Gas Company d/b/a Dominion East Ohio for Authority
to Increase Rates for its Gas Service, Public Utilities Commission of Ohio, Case Nos. 07-829-GA-AIR,
etal. 2008. Concerning the need for, and structure of, an accelerated infrastructure replacement program
and rate surcharge, on behalf of the Office of the Ohio Consumers’ Counsel.

Pa. Public Utility Commission v. Pennsylvania American Water Company, Pennsylvania Public Utility
Commission, Docket No. R-2008-2032689. 2008. Concerning rate design, cost of service study, and
other tariff issues, on behalf of the Pennsylvania Office of Consumer Advocate.

Pa. Public Utility Commission v. York Water Company, Pennsylvania Public Utility Commission, Docket
No. R-2008-2023067. 2008. Concerning rate design, cost of service study, and other tariff issues, on
behalf of the Pennsylvania Office of Consumer Advocate.

Northern Illinois Gas Company d/b/a Nicor Gas Company, 1llinois Commerce Commission, Docket No.
08-0363. 2008. Concerning rate design, cost of service, and automatic rate adjustments, on behalf of the
[llinois Office of Attorney General.

West Virginia American Water Company, West Virginia Public Service Commission, Case No. 08-0900-
W-42T. 2008. Concerning affiliated interest charges and relationships, on behalf of the Consumer
Advocate Division of the Public Service Commission of West Virginia.

lllinois-American Water Company Application for Approval of its Annual Reconciliation of Purchased
Water and Purchased Sewage Treatment Surcharges, lllinois Commerce Commission, Docket No. 08-
0218. 2008. Concerning the reconciliation of purchased water and sewer charges, on behalf of the Illinois
Office of Attorney General.
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96. In the Matter of Application of Duke Energy Ohio, Inc. for an Increase in Electric Rates, Public Utilities
Commission of Ohio, Case No. 08-0709-EL-AIR. 2009. Concerning rate design and cost of service, on
behalf of the Office of the Ohio Consumers’ Counsel.

97. The Peoples Gas Light and Coke Company and North Shore Gas Company Proposed General Increase
in Rates for Gas Service, lllinois Commerce Commission, Docket Nos. 09-0166 and 09-0167. 2009.
Concerning rate design and automatic rate adjustments on behalf of the Illinois Office of Attorney
General, Citizens Utility Board, and City of Chicago.

98. Illinois-American Water Company Proposed Increase in Water and Sewer Rates, lllinois Commerce
Commission, Docket No. 09-0319. 2009. Concerning rate design and cost of service on behalf of the
Illinois Office of Attorney General and Citizens Utility Board.

99. Pa. Public Utility Commission v. Aqua Pennsylvania Inc., Pennsylvania Public Utility Commission, Docket
No. R-2009-2132019. 2010. Concerning rate design, cost of service, and automatic adjustment tariffs, on
behalf of the Pennsylvania Office of Consumer Advocate.

100.4pple Canyon Utility Company and Lake Wildwood Utilities Corporation Proposed General Increases in
Water Rates, lllinois Commerce Commission, Docket Nos. 09-0548 and 09-0549. 2010. Concerning
parent-company charges, quality of service, and other matters, on behalf of Apple Canyon Lake Property
Owners’ Association and Lake Wildwood Association, Inc.

101.4pplication of Aquarion Water Company of Connecticut to Amend its Rate Schedules, Connecticut
Department of Public Utility Control, Docket No. 10-02-13. 2010. Concerning rate design, proof of
revenues, and other tariff issues, on behalf of the Connecticut Office of Consumer Counsel.

102./llinois-American Water Company Annual Reconciliation Of Purchased Water and Sewage Treatment
Surcharges, lllinois Commerce Commission, Docket No. 09-0151. 2010. Concerning the reconciliation
of purchased water and sewer charges, on behalf of the Illinois Office of Attorney General.

103.Pa. Public Utility Commission v. Pennsylvania-American Water Co., Pennsylvania Public Utility
Commission, Docket Nos. R-2010-2166212, et al. 2010. Concerning rate design and cost of service
study for four wastewater utility districts, on behalf of the Pennsylvania Office of Consumer Advocate.
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Moving Toward Demand-Based
Residential Rates

The widespread use of automated metering infrastructure
in the electricity distribution industry is generating
increasing discussion of residential demand charges. An
analysis of six types of residential rate designs shows that
designing residential rates with seasonal consumption
charges might make significant progress toward a more
efficient rate design. Seasonal usage rates are
understandable to customers, avoid many of the
problems with demand-based rates, do not require
significant implementation expenditures, and may avoid
the extreme bill impacts of some demand-based rate
options.

Scott J. Rubin is a consultant,
researcher, and attorney who has
worked exclusively on issues affecting
the public utility industries for more
than 30 years. His consulting clients
include public advocates, consumer
groups, government-owned utilities,
research foundations, and the staffs of
utility regulatory commissions. He
has testified as an expert witness on
rate design, cost-of-service studies,
and various policy matters in more
than 150 cases throughout the U.S.
and Canada; testified as an expert
before federal, state, and local
legislative committees; and appeared

Scott J. Rubin

as lead counsel before requlatory
commissions in more than a dozen
jurisdictions. Mr. Rubin received his
bachelor’s degree with distinction in
Political Science from Pennsylvania
State University and his law degree
with honors from George
Washington University.

I. Background

The widespread use of
automated metering
infrastructure (AMI) in the
electricity distribution industry is
generating increasing discussion
of residential demand charges.
Conferences are being held where
pro-demand-charge consultants
(Ryan Hledik, 2015) square off

against anti-demand-charge
consultants (Barbara Alexander,
2015); interest groups are posting
blogs about the desirability of
residential demand charges
(Rocky Mt. Institute, 2015); and
articles are being published in
this Journal to try to elucidate
points on both sides of the issue
(Blank and Gegax, 2014; Hledik,
2014).
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Both sides make valid points.
On the one hand, every electricity
distribution cost-of-service study
(COSS) recognizes that a
substantial portion of distribution
costs are demand-related. Most
utilities, however, have
residential rates that contain a
customer charge and one or more
rates based on energy
consumption (rates per kilowatt-
hour). Residential demand
charges are rare. Where they exist,
they are nearly always optional.
This means that most residential
customers continue to pay
demand-related costs through a
combination of a flat-rate
customer charge and per-kWh
charges, rates that may not
precisely mirror a customer’s
demand.

n the other side are those

who suggest that
residential demand charges are
fraught with problems, not the
least of which are the need for
substantial consumer education
and difficulties with tariff
administration (including
reprogramming utility billing
systems and training customer
service personnel). Those on the
“’anti” side of the debate also note
that there are important rate
design concerns other than strict
adherence to the results of a
COSS. These include
understandability, efficiency,
gradualism, revenue stability,
and affordability.

With AMI the industry has an
unprecedented opportunity to
better understand the relationship
between peak demand and

energy consumption on a very
granular level — that is, that of the
individual customer. The
challenge will be to use this
information to move toward a
residential rate design that is
more efficient (that is, improves
the collection of demand-related
costs from residential customers
who cause the demand), yet
remains understandable,
affordable, and easy to
administer.

Any potential
rate design must
represent a
compromise
involving

a series of

trade-offs.

II. Advantages and
Disadvantages of
Different Rate Designs

Before discussing any specific
analyses, it is worth remembering
that there is no ““perfect” rate
design. The rate design process
involves developing averages and
groupings for thousands, or even
millions, of customers. No rate
design will exactly capture the
actual cost to serve an individual
residential customer, but the goal
is to have a rate design that treats
all customers fairly within the
confines of the averaging and
grouping process.

EXNIDI SJR-1, Fage 2 o1y

Thus, any potential rate design
must represent a compromise
involving a series of trade-offs.
Prof. Bonbright taught that
among the factors to be evaluated
in a rate design are fairness
(including relationship of the
rates to cost), encouraging the
wise use of the service,
understandability, ease of
administration, non-
discrimination, revenue stability,
and gradualism (Bonbright, 1961).

Billing based on annual
demand has a certain theoretical
appeal, but the annual demand is
not known until the end of the
peak season. A summer-peaking
utility might experience its peak
in July or August, or even in
September during an unusual
weather event. Similarly, a
winter-peaking utility could
reach its peak in December,
January, or February. Moreover, a
utility whose peak fluctuates
(winter peaking some years,
summer peaking in others) might
not know its annual peak until an
entire year passes. In any event,
billing based on the annual peak
always will be based on some
event in the past, often many
months before, that the customer
can no longer control. When a
customer moves during the year
or a new home is added to the
service territory, there also could
be a serious question about the
fairness of the billing determinant
that will be used for the new
account.

Further, the customer’s ability
to control its peak-period usage
might be limited, or simply the
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result of luck (good or bad). For
instance, if a customer happens to
be on vacation during the peak
day, her contribution to the
annual peak might be unusually
low compared to her normal
seasonal consumption. Similarly,
if a customer happens to have the
bad luck of having visitors on the
peak day, her contribution to the
peak might be unusually high
compared to her normal seasonal
usage.

ther events also could

hamper a customer’s
ability to control consumption
during the precise peak hour,
especially because the time of the
peak is not knowable when
energy is being consumed.
These might include appliance
cycling during the day (how the
refrigerator was cycling during
the peak hour), whether the
customer has a medical device
(such as an oxygen concentrator)
that was required to work during
the peak hour, whether the peak
hour occurred during the work
day or after the customer returned
home from work, and so on.

Rates based on billing (that is,

monthly) demand would
eliminate some of the temporal
shift involved when annual
demand is used, but there is a
question about the relationship
between a customer’s monthly
peak demands and his
contribution to the annual system
peak. This is particularly the case
for customers who peak off-
season, such as space-heating
customers in a summer-peaking
utility.

Similarly, billing based on
annual energy consumption has
some advantages (it is easy to
understand and administer, and it
spreads the utility’s revenues
throughout the year), but it may
not be fair to consumers who use
electricity efficiently (that is, high-
load-factor customers who control
their peak usage). Such a rate also
can send the incorrect price signal
that the cost of electricity
distribution is the same

From a utility’s
perspective, having
most distribution costs
collected in the peak
season could create
concerns with revenue
stability.

throughout the year, regardless of
the time of day or season of
consumption.
C ollecting demand costs
partially through customer
charges also can be problematic.
Implicitly, this type of rate design
assumes that all customers
contribute equally to peak
demand, which is rarely the case.
It also assumes that there are no
differences in distribution
facilities based on a customer’s
peak demand. This ignores the
fact that transformers and other
facilities might be sized
differently depending on the
expected demands from

connected customers. For
example, why should a customer
in an apartment without air
conditioning pay the same
amount for demand-related costs
as a customer in a large, air-
conditioned home where the
thermostat is set to 70 °F? Per-
customer billing of demand-
related costs also fails to send any
price signal to a customer about
the longer-term costs the
customer’s energy usage patterns
cause to the system.

Seasonal billing also can create
problems, both for the utility and
for customers. For example, high
summer charges essentially give
space-heating customers a ““free
ride” on the distribution network.
While heating customers may not
“cause” the system peak, heating
customers certainly use wires,
poles, transformers, and other
distribution facilities that were
sized to meet summer peak
demands. Setting a non-summer
distribution charge very low,
therefore, could be unfair to
customers.

Finally, from a utility’s
perspective, having most
distribution costs collected in the
peak season could create concerns
with revenue stability,
particularly if weather happens to
be unusual (a summer that is
much cooler than normal, for
example). Such seasonal pricing
certainly would change the cash
flows of electric distribution
utilities, making the cash-flow
patterns similar to those
experienced by natural gas
distribution utilities (very high
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peak-season revenues) that may
require a utility to have a
significant line of credit to
provide adequate off-season cash
tlows.

ITII. Previous Research

In 2014, Blank and Gegax
(Blank and Gegax, 2014), working
with a small data set (43
households), used linear
regression analysis to show that
annual energy consumption
(kWh) was positively but
somewhat weakly correlated with
a customer’s contribution to peak
demand (expressed in kilowatts).
Their regression analysis showed
that while the result was
statistically significant (p < 0.001)
annual kWh explained only 38
percent of the variability in peak
demand (kW).

hat study also posited that a
regression through the
origin (that is, an intercept equal
to zero) might do a better job of

explaining the relationship
between kWh and kW. Given the
different measurements involved
in linear regression analyses with
and without an intercept term,
Eisenhauer explains that the R-
squared cannot be used to
compare results; rather, results
using the two approaches must be
evaluated by comparing the
standard errors of the analyses
(the lower the standard error, the
closer the correlation between the
variables) (Hisenhauer, 2003). On
this basis, the analyses of Blank
and Gegax show that the

regression with an intercept term
is superior (a standard error of
1.96 compared to the regression
without an intercept’s standard
error of 3.06).

lank and Gegax also

suggested that a rate that
divided demand charge recovery
between the customer charge and
the kWh charge might enhance
fairness. They did not develop
any analyses, however, that
would evaluate this hypothesis.

Blank and Gegax
suggested that a rate
that divided demand

charge recovery between
the customer charge and
the kWh charge might
enhance fairness.

IV. Methods

This article expands on the
Blank and Gegax approach to
evaluate the ability of different
residential rate designs. Rate
designs are compared for their
ability to collect demand-related
costs in a manner that might be
fairer to customers and consistent
with other important rate design
principles and goals.

In particular, linear regression
analysis is used on a data set
containing monthly energy
consumption and annual
contribution to the system peak
demand for 77,675 residential

accounts. The data set contains
data for a portion of the service
area of an electric distribution
utility in U.S. Department of
Energy climate zone 5 (LS.
Department of Energy, 2013).
Some customers in the data set
use electricity for space heating in
the winter, but most do not. Many
(but not all) non-heating
customers have summer peak
usage evidencing energy usage
for air conditioning or other
seasonal space cooling. Prior to
developing the final data set,
some outliers were eliminated
(such as accounts with highly
atypical usage or demand
profiles, those with missing data,
etc.).

Hledik (2014) notes that some
residential demand charges are
developed using billing demand
(that is, each customer’s
maximum demand in each billing
period), rather than contribution
to annual peak demand. In order
to evaluate a rate design using
billing demand, it is necessary to
have the monthly peak demand
for each customer. The data set
does not contain those monthly
demands, so monthly demands
were estimated for each customer
using the base, low, and high
usage load profiles developed by
the U.5. Department of Energy
(DOE) for a city within the
utility’s service area.

Specifically, the “low’” load
profile was used for accounts with
annual usage less than 7,500 kWh;
the “base”” profile was used for

accounts using between 7,500 and
12,500 kWh during the year; and
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the “high” profile was used for
accounts using more than

12,500 kWh in the year. From each
load profile, the peak demand
was determined for each month.
From that monthly peak demand,
a monthly load factor (ratio of
average demand to peak demand)
was calculated for each month.
The July load factor from the
applicable load profile was then
compared to the actual July load
factor (July was the month when
the peak occurred in the data set)
for each customer to calibrate the
results. For example, if a customer
had aload factor in July of 0.50 but
the applicable DOE load profile
had a July load factor of 0.45, the
actual load factor for the month
was 11 percent higher than the
profile. It was assumed, therefore,
that the load factor would be 11
percent higher than the applicable
DOE profile in all other months.
The monthly load factor was then
used to calculate the monthly
billing demand. The following
equation shows the calculation of
May billing demand for a
customer in the “base’”” group

Table 1: Rate Design Options.

(using between 7,500 and
12,500 kWh in the year).

designed to collect the same
amount of revenues.

KWhyay /744

kVvMay =

where kW = Peak kW demand in
a period (month or Annual);
kWh = kWh consumption in a
period; BLF = Load factor
calculated from DOE Base
profile in a period; 744 =
Number of hours in a 31-day
month.

Ilustrative rates were then
calculated for six different rate
design options, as described in
Table 1. The rates are based on the
customer cost ($13.25 per month
per customer) and demand
charge ($4.93 per kW per month
based on annual peak demand)
used by Blank and Gegax.
Applying those rates to the
customers in the data set
produces revenues of
approximately $27.7 million. All

BLFMay X [(kWh]ul/ 744)/ (kWAnnual/ BLF]ul)]

other rate design options were

I ' or purposes of these
analyses, it is assumed that

the existing rate design is the All
kWh design. Thus, the existing
rate has a customer charge that
collects customer-related costs of
$13.25 per month. All other costs
(to simplify, it is assumed that all
other distribution costs are
demand-related) are collected
through a flat charge of 1.52¢ per
kWh throughout the year.

The second assumption is that
the Annual Demand rate
represents the cost to serve each
customer. That is, this rate collects
all customer-related costs in an
equal amount per customer and
all demand-related costs based
solely on each customer’s
contribution to the annual peak
demand. This also makes the

non-summer charge

Customer Demand Charge ~ Summer Energy  Non-Summer
Option Description Charge (per month) (per kW per month) (per kWh) Energy (per kWh)
Annual Demand Per kW charge based on annual peak $13.25 $4.93 -0- -0-
Billing Demand  Per kW charge based on monthly peak $13.25 $5.55 -0- -0-
All KWh All demand costs per kWh $13.25 -0- 1.52¢ 1.52¢
Split Demand costs 60% per kWh; $19.84 -0- 0.91¢ 091¢
40% in customer charge
All Summer All demand costs per summer $13.25 -0- 4.79¢ -0-
{Jun—Sep) kWh
Seasonal Summer kWh charge is 2 times $13.25 -0- 2.31¢ 1.15¢
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simplifying assumption that all
demand-related costs are
allocated to customer classes
based solely on a single coincident
peak (that is, each class’s
- contribution to the single hour of
the year with the highest system
demand).

hus, the assumed cost to

serve each customer (the
Annual Demand rate) can be
compared to the charges under
other rate designs to assess the
relationship between the cost of
service and revenues for each
customer. Rather than comparing
demand (measured in kW) against
charges (measured in dollars per
year), the analyses compare the
customer-specific cost of service
(in dollars per year) against
charges under other rate design
options (also in dollars per year for
each customer). Because of the
existence of a fixed customer
charge, bills will never approach
zero, which avoids one of the
analytical issues raised by Blank
and Gegax in their analyses that
compared demand (kW) to energy
(kWh).

V. Results

Initially, the characteristics of
the cost of service are examined.
The data show that the cost to
serve customers varies from a low
of $159.35 per year (a customer
with almost no contribution to
peak demand) to $750.48 per year
(the highest-demand customer),
with anaverage of $356.79 per year
(standard deviation of 103.78).

ext, the existing rate (All

kWh) is compared to the
cost of service. While the cost of
service indicated a maximum cost
of $750.48, the existing rates result
in a maximum annual bill that is
substantially higher: $919.00.
While the average annual bill is
essentially the same as the cost of
service ($356.75 versus $356.79),
the existing rates” standard
deviation is higher (127.77 versus
103.78), providing an initial

indication that there is a
meaningful difference between
revenues and costs for many
customers.

A linear regression analysis
provides further evidence that the
existing rate does not ideally track
the cost of service for many
customers. The analysis shows
that the existing rate is positively
but modestly correlated with the
cost of service, and the
relationship is statistically
significant (p < 0.001).
Specifically, both the intercept
(169.200) and slope (0.526) are
positive, indicating that the
relationship is logical (customers

with higher costs pay higher rates).
The R-squared, however, is 0.419,
which indicates that there is a
substantial unexplained variance
between the cost of service and
customers” annual bills.

The next stage in the analysis is
to evaluate each rate design
option in two ways. First, the
option is compared to the cost of
service with a linear regression
analysis. Second, the magnitude
of rate change (compared to the
existing All kWh rate) is
described to indicate whether this
type of rate design change might
create unacceptable customer
impacts. The results of these
analyses are shown in Tables 2
and 3.

Several points are noteworthy
in these results. First, to move
immediately to rates based on
annual demand (even if other
obstacles could be overcome)
would result in dramatic rate
changes, ranging from a 76
percent decrease to a 162 percent
increase. Ten percent of
customers would experience
annual bill decreases of 29 percent
or less, while another 10 percent
of customers would face annual
bill increases of 32 percent or
more, as shown in Fig. 1. It is
unlikely that a revenue-neutral
rate design change having
changes of this magnitude would
be consistent with the rate design
criteria of public acceptability and
gradualism. The difference from
existing (kWh-based) rates is
simply too severe.

Interestingly, adopting a rate
design based on billing demand

1040-6190/ ) 2015 Elsevier Inc. All rights reserved., http:/ /bdoborg /10.1016/1.4€].2015.09.021
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Table 2: Results of Linear Regression Analyses Compared to Cost (All Demand).

EXNIDIT SJR-1, Fage 7/ OTY

dislocations, with some

Option Intercept Slope R-squared Significance | customers experiencing increases
All kWh 169.200 0.526 0.419 p <0001 | even higher than those

Billing Demand 178.876 0.499 0.426 p <0001 | experienced under the Annual
Spiit 43.695 0.878 0.419 p <0001 | Demand option (as high as 183
All Summer 60.580 0.830 0.846 p <0001 | percent). Most customers,

Seasonal 125.856 0.648 0.550 p <0001 | however, would experience

Table 3: Bill Changes from Rate Design Options Compared to Existing Bills (All KWh).

increases in the range of +15%
(Fig. 2), which is somewhat more

acceptable than the +30% range

Average Min/Max 10th/90th % Bills
. . under the Annual Demand
Option % Change % Change Percentile Increased . L
option. Further, this is the only
Annual Demand 4.4% —76%/+162% —29%/+32% 62% rate design option evaluated that
Billing Demand 0.6% —40%/+183% —14%/+16% 43% has more customers receiving
Split 4.6% —25%/+49% —14%/+24% 60% annual bill decreases than
All Summer 3.0% —76%/+74% —26%/+26% 63% increases (43 percent receive
Seasonal 0.7% ~19%/+18% —6%/+6% 61%

increases, compared to the other

8000

options where more than 60

7000

percent of customers receive

6000

77,675)

5000

increases).
I t also is interesting to note that
the Split option that collects 60

4000

3000 -

percent of demand-related costs

through a kWh charge and 40

Number of Customers (N:

percent through the customer
charge, does nothing to better

(TTTTTTTTT I align costs and revenues. The R-
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Fig. 1: Distribution of Rate Increases Required to Move from All KWh Rates to Rates Based

on Annual Demand

(that is, the customer’s peak
demand in each billing month)
would make almost no progress
toward aligning rates with the
cost of service. Specifically, this
option (Billing Demand) has an R-
squared of just 0.426 (compared to
existing rates” R-squared of 0.419)
when compared to the cost of
service. While this option would
have a less severe rate impact than
moving to the Annual Demand
option, there are still sizeable rate

-5
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squared under this option is
identical to the R-squared of
existing rates at 0.419. In this
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Fig. 2: Distribution of Rate Increases Required to Move from All kWh Rates to Rates Based
on Billing Demand
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example, this option represents a
classic case of a rate design that
creates winners and losers but
does nothing to improve the
overall efficiency of the rate
design (that is, the rate design’s
ability to more closely track the
cost of service).

he last two options

evaluated represent cases
that may achieve some of the
benefits of demand-based rates
without using a kW billing
determinant. The rate design that
collects all demand-related costs
through peak-season (summer)
kWh charges comes much closer
to tracking the cost of service,
with an R-squared of 0.846. This
type of rate could avoid the
educational and implementation
problems of a demand-based rate
while better aligning rates with
costs. This type of rate design,
however, does have theoretical
problems, as discussed above
(particularly the problems of
revenue stability and off-season
customers getting the free use of
the distribution network).
Moving to this type of rate design
also would create significant
annual bill changes for customers.
Most customers would
experience increases in the range
of £26%, with the highest and
lowest increases of approximately
+75% (Fig. 3).

he final option evaluated has

a summer kWh charge that
is double the non-summer kWh
charge. This might represent an
incremental change in the rate
design that does not involve
the issues associated with
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Fig. 3: Distribution of Rate Increases Required to Move from All kWh Rates to Rates Based

on Summer kWh
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Fig. 4: Distribution of Rate Increases Required to Move from All kWh Rates to Seasonal

kWh Rates

demand-based billing, but
moves closer toward cost-based
rates in a gradual manner that
considers customer impacts. This
type of rate design makes
meaningful movement toward
tracking the cost of service
(R-squared of 0.550 compared
to the existing rate design’s
0.419), but without the drastic
changes in annual bills that

the other rate design options
would engender. Under this
option, most customers would
see bills change within the

0 5 10 15 20 25 30 35 40 45 250
Percent Change in Annual Bill

range of 6%, with no customer
experiencing a change outside
the range of +£19%, as shown in
Fig. 4.

VI. Conclusion

The illustrative rate design
options evaluated in this article
contain some important results.
For example, shifting costs
between consumption and
customer charges may do nothing
to improve the efficiency of the
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rate design, even though
customers experience dramatic
changes in their annual bills.
Similarly, while one might
expect monthly billing demands
to be closely correlated with
annual peak demand, that is
not the case in this data set.
In fact, using monthly billing
demands does very little to
improve the efficiency of the
rate design compared to a
simple kWh-based rate design.
Once again, while winners
and losers are created, the
overall rate design is no better at
tracking the cost of serving
customers than a consumption-
based design.
F rom these examples, it
appears that designing
residential electric distribution
rates with seasonal consumption
charges (higher peak-season
charges) might make significant
progress toward a more
efficient rate design. Seasonal
kWh rates are understandable to
customers, avoid many of the
problems with demand-based
rates (such as the “lucky”
customer who happens to be
away from home on the day
of the annual peak), do not
require significant
implementation expenditures,
and may avoid the extreme bill

impacts of some demand-based
rate options.

There are a limitless number of
rate design options available to
utilities and regulators. With the
wide-scale deployment of AMI,
data will be available that will
allow analysts to develop rate
design options that improve the
efficiency of the rate design (that
is, its ability to have a customer’s
revenues collect the cost of
serving the customer) while also
evaluating the impacts of the rate
design change on customers. This
article has highlighted some of the
statistical and comparative
techniques that should be helpful
in the development of such rates.
It is hoped that analysts and
researchers will further explore
these topics with more extensive
data sets, other rate design
options, and different statistical
techniques for evaluating the
ability to improve rate design
efficiency while remaining
sensitive to other longstanding
rate design principles and goals.m
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UNS Electric Inc.
Arizona Corp. Comm'n Docket No. E-04204A-15-0142

Residential Cost of Service, Units of Service, and Unit Cost
(All data from: 2015 UNSE Schedule G-COSS-R.xIsx}

Cost of Service

1 Production demand S 20,709,455 A&E/4ACP
2 Transmission demand 8,775,515 A&E/ACP
3 Distribution primary demand 10,625,712 NCP
4 Distribution secondary demand 1,173,823 NCP
5 Total demand $ 41,284,505
6 Energy $ 44,744,078 KWH
7 Customer delivery S 7,991,033 Customers
8 Customer meter 646,494 Customers
9 Customer billing & collections 4,113,357 Customers
10 Customer meter reading 942,211 Customers
11 Total customer $ 13,693,095

Units of Service
12 Residential customers 82,607
13 Residential sales 823,953,185 kWh
14 Residential NCP 267,360 kw
15 Residential CP 211,252 kW

For calculation purposes, simplify the A&E/4CP allocator to
16 Average demand 22.50%
17 4¢P 77.50%
18 Equals 184,883.48 kW

Annual Unit Costs

19 Production demand S 112.01 per kW (A&E/4CP)
20 Transmission demand S 47.47 per kW (A&E/4CP)
21 Distribution primary demand S 39.74 per kW (NCP)
22 Distribution secondary demand S 4.39 per kW (NCP)
23 Energy S 0.054304 per kWh
24 Customer-related costs ) 165.76 per customer
Restated Annual Unit Costs
Average demand:
25 22.50% of A&E/ACP costs S 6,634,118
26 Average demand 94,059 kW
27 Average demand-related S 70.53 per kW @ avg.
28 Convert to cost per kWh S 0.008052 per kWh
29 Energy costs S 44,744,078
30 Energy costs per kWh S 0.054304 per kWh
31 Energy-related unit cost S 0.062356 per kWh
4 CP related:
32 77.50% of A&E/ACP costs S 22,850,852
33 4 CPrelated unit cost $ 108.17 per kW @ 4 CP
34 NCP related unit cost S 44.13 per kW @ NCP

35
32 Customer related unit cost S 165.76 per customer

Exhibit SIR-2

Data from the
Functionalization_RES tab

G-7 Allocations tab, J38
G-7 Allocations tab, 132
NCP tab, C65
NCP tab, C60

Calculated in Work copy of
COSS
(line 13 / 8760 x line 16) + (line 15 x line 17)

line1l/line 18
line 2 /line 18
line 3 /line 14
line 4 /line 14
line 6 /line 13
line 11/ line 12

(line 1 +line 2) x line 16
line 13 / 8760

line 25 / line 26

line 27 / 8760

line 6

line 29 / line 13
line 28 + line 30

line1+line2-line 25
line 32/ line 15
line 21 + line 22

line 24




UNS Electric Inc.

Exhibit SIR-3
Arizona Corp. Comm’'n Docket No. E-04204A-15-0142
Sample of 100 Residential Customers
Comparison of Cost of Service and Present Distribution Bill
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Cost of Service
Slope 0.607 N 100
Intercept 15.805 Avg. Diff. 36% Tot.Rev. S 39,934
R-square 0.797 % > Cost 3 Tot.Cost § 63,175




UNS Electric Inc. Exhibit SJR-4
Arizona Corp. Comm'n Docket No. E-04204A-15-0142

Sample of 100 Residential Customers
Comparison of Cost of Service and UNS Originally Proposed Distribution Bill
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Intercept 114.490 Avg. Diff. 22% Tot.Rev. S 64,904
R-square 0.797 % > Cost 54 Tot.Cost S 63,175
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UNS Electric Inc. Exhibit SIR-5
Arizona Corp. Comm'n Docket No. E-04204A-15-0142
Sample of 100 Residential Customers
Comparison of Cost of Service and UNS Originally Proposed Demand Distribution Bill
$1,800
»
$1,600
$1,400 ——T
-’ -
$1,200 o3 & - *
1: s T
= ] -~
@ $1,000 . g 4 .
= t’. . . »
3
£ 4800 o® -~ .
< o s P s e
$600 g LU 4 .
i -
$400 9% Ny
>
$200
$-
S- $200 $400 $600 $800 $1,000 $1,200 $1,400 $1,600 $1,800
Cost of Service
Slope 0.717 N 100 Range 21% to 257%
Intercept 273.979 Avg. Diff. 35% Tot.Rev. S 72,685
R-square 0.725 % > Cost 75 Tot.Cost S 63,175
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UNS Electric Inc. Exhibit SJIR-6
Arizona Corp. Comm'n Docket No. E-04204A-15-0142
Sample of 100 Residential Customers
Comparison of Cost of Service and UNS Rebuttal Proposed Transition Distribution Bill
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R-square 0.797 % > Cost 41 Tot.Cost  § 63,175
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UNS Electric Inc. Exhibit SIR-7
Arizona Corp. Comm'n Docket No. E-04204A-15-0142
Sample of 100 Residential Customers
Comparison of Cost of Service and UNS Rebuttal Proposed Demand Distribution Bill (No Limiter)
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R-square 0.773 % > Cost 49 Tot.Cost  § 63,175
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UNS Electric Inc. Exhibit SIR-8
Arizona Corp. Comm'n Docket No. E-04204A-15-0142

Sample of 100 Residential Customers
Comparison of Cost of Service and UNS Rebuttal Proposed Demand Distribution Bill (15% L.F. Limit)
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R-square 0.785 % > Cost 44 Tot. Cost S 63,175
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UNS Electric inc. Exhibit SJIR-9
Arizona Corp. Comm'n Docket No. E-04204A-15-0142

Sample of 100 Residential Customers
Comparison of Summer Coincident Peak Demand and Monthly Billing Demand (With 15% L.F. Limit)
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UNS Electric Inc. Exhibit SJIR-10
Arizona Corp. Comm'n Docket No. E-04204A-15-0142

Sample of 100 Residential Customers
Comparison of Summer Coincident Peak Demand and Annual Energy Consumption (Weighted)
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UNS Electric, Inc.
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EXECUTIVE SUMMARY - SURREBUTTAL

The Residential Utility Consumer Office (“RUCQ”) has reviewed the rebuttal
testimony of UNS Electric, Inc. (“Company, UNS, or UNSE”), and the
various interveners’ direct testimony on rate design.

RUCO continues to recommend a traditional rate design for 98 percent of
UNS customers and recommends three options for the 2 percent of UNSE
customers that are Distributed Generation (DG) customers. RUCO is
opposed to both Staff's and the Company’s proposed mandatory demand
rates, neither of which are in the interest of ratepayers and should be
rejected by the Commission.

RUCO is perplexed as to why Staff, and now the Company, are pushing a
mandatory demand rate onto residential ratepayers with such urgency. In
fact, there is such a rush that customers will not even have a full year of
data to understand the potential impacts of their demand charge. This is
important as there are both summer and winter charges (which are
illogically the same price). It seems like Staff is pursuing a policy for policy
sake without considering the impact to ratepayers. In fact, it was the
Company that originally held back from proposing a mandatory demand rate
because they were not ready, and it was the Company that suggested
safeguards for ratepayers in their rebuttal.

If Staff seeks to solve the rooftop solar issue with this mandatory demand
rate, there is no need. Both the Company and RUCO agree that solar
participants can be treated differently than the standard residential
customer. Partial requirements customers and Full Requirements are not
“similarly situated”. Decades of partial requirements customers and other
policies back this up. Moreover, RUCO offered a solution to the claim of
discrimination by certain solar advocates should this issue become divisive.
RUCO put forward a “no export” option if a solar customer seeks to be on a
traditional rate. This option was approved in Hawaii and a solar customer
can get the same payback, broadly speaking, if they have enough load and
a properly sized system. Further, RUCO offered two other options for solar
customers, a rate design for sophisticated DG adopters, and a simple fixed
credit rate tied to REST compliance.

In sum, there is no justification as to why rates must change dramatically
and all within a year. Instead of allowing customer choice, nearly every
residential UNS ratepayer will have only a single rate plan in which they are
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exposed to a new charge, one they have never seen before. Add in the lack
of actionable data due to old meter technology plus the lackluster education
plan and one should conclude that this policy is frankly unacceptable and
detrimental to residential ratepayers.
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INTRODUCTION

Please state your name for the record.

My name is Lon Huber.

Have you previously filed testimony regarding this docket?
Yes, | have. | filed direct rate design testimony in this docket on December

9, 2015.

What is the purpose of your surrebuttal testimony?
My surrebuttal testimony will primarily address the Company/Staff’s position
on mandatory demand rates with brief mention of other parties’ positions on

rate design.

How is your surrebuttal testimony organized?

My surrebuttal testimony is presented in three sections as below:

i. Introduction

ii. Concerns with UNSE’s proposed mandatory demand rate;
a. Equity and fairness in UNSE’s proposed mandatory demand rate
b. Customer education plan and timeline
c. Time of Use demand rate design

iii. Other concerns
a. Concerns regarding UNSE’s proposed increase in fixed charges
b. Concerns regarding UNSE’s rate design as a means to recover

fixed costs.

iv. Solutions to problems with UNSE’s proposed rate design
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Q.
A.

Are there any corrections you would like to make at this time?

Yes. When formulating the demand charge for the Advanced DG rate,
RUCO asked the Company to provide a breakdown of fixed costs, customer
costs, and variable costs. In the response, customer costs were
inadvertently placed in the fixed cost category as well as the appropriate
customer category. This led to a double counting of customer costs when
calculating the demand charge for the Advanced DG rate. The correct figure
should be $16 per kW per month for summer months. This figure also takes
into account an estimate of the small impact a six-hour time-of-use (TOU)
period and a three-hour averaging may have on the ultimate demand

charge level.

CONCERNS WITH PROPOSED MANDATORY DEMAND RATE

a. Equity and fairness in UNSE’s proposed mandatory demand rate

How many Small General Service and Residential customers does the
Company propose to move to the new three-part rate?
The Company now proposes to move all Small General Service (“SGS”)

and residential customers to a demand rate.

What is the Company’s stated motivation for moving all customers to
this mandatory demand rate instead of only some customers?
The Company cites equity’ and fairness? as motivation for moving all

customers to the proposed demand rate.

! See Rebuttal Testimony of H. Edwin Overcast page 2, line 12
2 |bid. page 10, lines 5-6
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Q.

Does RUCO support moving all customers to a mandatory demand
rate as an equitable and fair practice?

No. The Company argues that all SGS and residential customers should be
treated similarly under the same mandatory demand rate because “using
the same rate sends the same price signals”® to customers with like service
characteristics. Utilities treat and categorize customers into different
classes based on many factors. This is true for UNSE as well. Existing

examples of customer classes include, CARES discount, agricultural, etc.

The utility ratemaking principle of fairness does not require all customers to
be subject to the same rates, but rather be subject to rates that are fair. The
proposal to require all customers to move to a mandatory demand rate is a

misguided attempt at ensuring fair treatment.

Do customers prefer rate options?

Yes. Utilities have increasingly been offering their customers more rate
options. Using OpenEl US Utility Rate database data, the average number
of residential rate options offered by utilities climbed from 1.87 residential
rate options in 2013 to 3.2 residential rate options per utility in 2015%. This
increase in rate offering also leads to an increase in customer satisfaction.
J.D. Power senior director of energy, Andrew Heath stated recently, “the
thing that really differentiates the top utilities, they provide the customer
some form of choice.” Heath goes on to state the utilities that offer greater

choice, experience *“a significant uplift in terms of overall customer

3 See Rebuttal Testimony of H. Edwin Overcast page 48, lines 1-2
4 http://en.openei.org/apps/USURDB/

3
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satisfaction.®” Simply, customers prefer more options and do not appreciate

a ‘one size fits all’ rate plan.

Q. Have UNS, TEP, and APS boasted about how they offer many different
rate options to their customers?

A. Yes. In the deregulation debate in 2013, all the utilities mentioned their
many rate options as a reason not pursue market restructuring. In the filings,

it was clear that the companies were proud of their diverse offerings.

Tucson Electric Power Company and UNS Electric, Inc. stated the following:
“Advocates also overlook the multitude of choices available to
customers served by the Companies and other regulated Arizona
utilities. Our customers can choose time-of-use rates, fixed price
plans, “green” energy alternatives and incentives for energy
efficiency and renewable power without forgoing the consumer

protections offered in our regulated system.”®

Arizona Public Service:
“APS offers five varieties of residential time-of-use (“TOU”) rates as
well as TOU options for virtually all its commercial and industrial
customers, including a TOU offering for schools specifically designed
at their request. The Company offers demand response and energy
efficiency programs, interruptible rates (as requested by some of the

Company’s larger customers), special contracts, combined metering

5 http://www.utilitydive.com/news/for-top-utilities-customer-satisfaction-hinges-on-empowerment/4026 18/
6 TEP and UNSE Response Letter to Commissioners in Docket NO. E-00000 W-13-0135, page 10

4
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and billing, and other rate or service offerings. One would be hard
pressed to find any electric utility in this country that provides such a

wide range of options to over one million customers.”’

Does the Company propose customer subsets for differential
treatment?

Yes. In H. Edwin Overcast’s Rebuttal testimony, he defines partial and full
requirement customers and later suggests these two classes to be treated
differently. Full requirement customers receive all their electricity from the
utility, partial requirement customers receive some electricity for the utility,

and the rest from DG. This creates two classes of customer.

In his definition of these two classes, Overcast also suggests that within the
previously defined full and partial requirement classes, “Partial requirement
customers differ from full requirement customers and from each other®”.
This suggests the partial requirement subset can be further refined. Thus
differentiating DG and non-DG customers would not be a departure from

normal ratemaking process.

Could partial and full requirement customers be subject to different
rate designs?

This is what RUCO is proposing. Two optional rates for new DG customers,
as detailed later in this testimony, will allow UNSE to treat the two classes

differently without being unduly discriminatory.

" APS Response Letter to Commissioners in Docket NO. E-00000 W-13-0135, page 2
8 Rebuttal Testimony of H. Edwin Overcast page 10, lines 5-6

5
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Q.

Has the Company proposed applying a demand rate to a subset of
their customers?

Yes. In fact, the Company proposed exactly this originally. In the Company’s
Direct Testimony mandatory three-part rates were proposed for the subset
of DG customers that install distributed generation after June 1 2015, and

optional for other non-DG SGS and residential customers®.

Has the Company changed its position since this initial proposal?
Yes. In its Rebuttal Testimony, the Company has expressed support for
Staff's recommendation of a mandatory demand rate for all customers be

adopted in this rate case.

Why did UNSE not propose mandatory demand rates in its initial
proposal?

In his Direct Testimony dated May 5, 2015, Dallas Dukes states “Presently,
UNS Electric doesn’'t have the capability to measure demand for every
customer and is not advocating a forced migration to such a structure at this
time.”%°. Later, in his Rebuttal Testimony Dukes states, mandating all
customers to move to a mandatory demand rate in the initial proposal would
have been ‘somewhat aggressive’!!. It is unclear what changes occurred to
reduce the demand rates to an acceptable level of aggressiveness between
Dukes’ two testimonies. Further demonstrating the Company’s own doubt,

Craig Jones states “three-part rates for all customers is a special

% Direct Testimony of Carmine Tilghman page 8, line 21
10 See Direct Testimony of Dallas Dukes page 10 lines
11 See Rebuttal Testimony of Dallas Dukes beginning on page 4, line 7

6




Surrebuttal Testimony of Lon Huber
UNS Electric, Inc.
Docket No. E-04204A-15-0142

© 00 N o g A~ w N P

N N N NN B B R R R R R R R
A W N P O © 0O N O 00 M W N B O

circumstance which may yield results that were unintended.*?” Therefore,
“UNS Electric could support keeping the rate design portion of this rate case
open for a period of time in the event that significant unintended
consequences arise that adversely affect the Company or its residential or

SGS customers.”13

In RUCO’s opinion, does the Company and Staff’s position reflect the
principle of rate gradualism?

No. The Company’s original proposal represented a more gradual shift by
moving some, but not all customers to a radically new rate design. However,
the Company’s present proposal is not gradual and subjects all UNS
customers to this radical shift in a way that RUCO believes will be confusing

and harmful.

b. Customer education plan and timeline

Why will UNSE'’s proposed mandatory demand rate be confusing for
customers?
Among other reasons, UNS does not have the right technology deployed to

adequately inform ratepayers of their demand usage?

Please explain.
There are two types of advanced meters generally used today, Advanced

Metering Infrastructure (AMI) meters and Automatic Metering Reading

12 See Rebuttal Testimony of Craig Jones page 6, lines 15-16
13 See Rebuttal Testimony of Craig Jones page 6, lines 17-18

7
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(AMR) meters. According to General Electric, a meter manufacturer with
experience in both AMI and AMR meters, AMR meters are older technology
that provides one-way communication from the meter to the utility, AMI
meters provide two-way communication, from the utility company to the
customer!4, This means only AMI meters can interface directly with
customers about their demand usage. Currently, UNSE has no AMI meters
installed®>. Therefore, UNSE does not have the optimal technology in place
to support the proposed changes. While AMR meters can provide interval
data, it is RUCO’s understanding that the customer will not be able to
receive data in a timely manner because it must first go through the

Company.

Q. Have you reviewed the direct testimony of Staff withess Howard
Solganick and Thomas M. Broderick?

A. Yes.

Q. Please summarize Staff’'s testimony as it relates to customers’ ability
understand and adapt to UNS’ proposed new rate structure.
A. Mr. Broderick states on page 7 of his direct testimony:
“Staff believes that new meter technology, internet communications
portals, and smart phone applications have made it feasible and
much easier for residential customers to understand and accept a

three-part tariff than ever before.”

14 General Electric’s website; http://geappliance.esecurecare.net/app/answers/detail/a_id/22/~/what-is-the-
difference-between-amr-and-ami-meters%3F
15 RUCO data request 11.3
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Mr. Broderick states on page 8 of his direct testimony:
“Staff believes there will only be a temporary challenge for residential
customers to understand, accept and adapt if the Company develops
and implements a customer education program. Staff requests that
UNSE define and develop the details for a rate migration transition

process and share with the parties in its rebuttal testimony.”

Further, Mr. Solganick states on page 8 of his direct testimony:
“As a residential customer, my electric utility provides me with access
to a portal where | can view my energy consumption.” Later
Solganick states, “ My utility also provides me (with a two-day delay)
my hourly energy consumption, which is equivalent to hourly
demand. From this timely information, | can determine the peak
period(s) of energy usage and then decide if | wish to change my

energy usage in the future.”

Q. Does UNS currently have this technology to support Mr. Broderick and
Mr. Solganick’s conclusions?

A. Not entirely. Based on RUCO data request 11.3. UNS does not have the
current technology as 90.5% have AMR meters, and few customers have

AMI meters.

Q. Is there currently an internet portal that UNS customers can log into
to check their usage and demand profile?

A. No.
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Q.

Is Staff aware that UNS customers are unable to track their usage and
demand in the way that Mr. Solganick described?
Yes. In response to data request 1.5 from RUCO, Staff stated that Mr.

Solganick “was unable to find a UNSE portal with that capability.”

Does Staff recognize that there will be additional costs incurred by the
Company (and ultimately ratepayers) to provide access to this data?

Yes. Staff recognizes that “the costs to develop a portal depends on the
existing capabilities of the Company’s infrastructure including website,
customer information system, meter data management systems and

whether the website would be extended to its affiliate TEP.”

Did Staff estimate what these costs will be?
No. However, the Company estimates a cost of $650,000 in response to

RUCO data request 11.4.

Does RUCO have further concerns regarding UNSE’s proposed usage
portal?

Yes. Only 76.2% of Arizonans have access to high speed internet, this is
below the national average of 78.1%16. High speed internet is vital for users
to access their electricity usage. Customers could also access their usage
data using a smartphone. As of October 2014, only 64% of US adults own
a smartphone?l’. This leaves a sizeable portion of UNSE customers without

access to their usage even if it is made available through a portal.

16 2013 US Census Report https://www.census.gov/history/pdf/2013comp-internet.pdf
17 pew Research Center Mobile Technology Factsheet (October 2014) http://www.pewinternet.org/fact-
sheets/mobile-technology-fact-sheet/

10
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Q.
A.

A.

What is RUCO’s synopsis of Staff’'s recommendation?

RUCO finds it telling that Staff admitted that it will be challenging for
customers to understand, at least at first. Staff places faith in a yet to be
completed education plan and new technology that hasn’'t been developed

yet and may not ever reach a large portion of UNS customers.

What does this mean for ratepayers?

Higher costs in the form of added infrastructure in order to meet the
requirements of Staff's mandatory demand rate. As well as confused
customers lacking the connectivity and the hardware to understand the new

charges.

Does a Company witness also question the understandability of more
advanced rate designs?

Yes. Dr. Overcast on page 33 of his testimony speaks to this and his answer
was to undertake a ‘gradual process done in steps’. To reduce confusion
his first suggestion was to phase out the third tier of kwh rates followed by
a move to seasonal and time differentiated energy charges.'® Noticeably,
he did not mention carrying out a rapid and complete switch to a three part
rate design for all residential customers as Staff and the Company

proposes.

Does UNSE propose a timeline for their education plan and ultimate
rollout of the proposed rates?

Yes. Summarized as:

18 See Rebuttal Testimony of H. Edwin Overcast page 33 lines 15- 19

11
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e May to June 2016. UNSE Implements transitional rates

e Present to December 2016. Analyze billing data

e May to October 2016. Customer education plan rolled out

e No later than November 2016. UNSE provides usage and demand data
to customers.

e 1stquarter 2017. All residential and SGS customers moved to three-part

rates and a redesigned bill introduced.®

Q. Does RUCO foresee issues with this timeline?

A. Yes. The proposed timeline is very tight to allow a full three months for
customer demand data as proposed. All customers are expected to have
AMR meters installed by the end of 20162°. Any setbacks will negatively

impact this timeline.

Q. The timeline suggested provides some customers only three months
of demand data before charging demand rates. Does RUCO feel this
is adequate?

A. No. Three months of usage data will not provide enough information for
customers to understand how their behavior will impact their electric bills.
RUCO suggests greatly increasing this timeline before issuing bills using
the new rates. The seasonal temperature variability in UNSE territory
generally leads to higher usage and demand in summer, particularly due to
air conditioning use. During shoulder seasons, air conditioning use is

reduced, therefore demand during this time is unlikely to represent demand

19 See Rebuttal Testimony of Dallas Dukes page 13 lines 1 - 12
20 See Rebuttal Testimony of David Hutchens page 7, lines 10 -11.

12
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during summer. For these reasons, RUCO takes issue with the lack of
summer data available to customers. As proposed, the impact of three-part
rates will not provide customers with accurate bill impacts before bills are

issued.

Q. Does Staff believe it will be a challenge for residential customers to
understand and accept a three-part tariff?
A. Yes. However, Staff says this challenge will be temporary if the Company

implements a customer education program.

Q. Have you reviewed UNSE’s Education Campaign, Exhibit DJD-R-1?

A. Yes, | have.

Q. Does RUCO have any comments about UNSE’s proposed Education
Campaign?

A. Yes. The listed campaign components are minimally specific and do little to
ensure a customer will properly understand the changes. There is also little
mention of education about demand management. RUCO feels that a
complicated change such as a mandatory demand charge cannot be
adequately explained using a bill insert and brochure. These are likely the

only materials most customers will actually view.

Q. Does Staff explain how this education program will help customers
understand and act upon their demand if they have no access to data
about their demand?

A. No.

13
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Q.

Does RUCO have evidence suggesting UNSE’s bill design is difficult
for customers to understand?

Not directly, but generally it is found that customers have difficulty
understanding traditional bills even without complicated demand charges.
According to one study, only 39% of survey respondents were able to
correctly respond to a question about the expected savings by reducing
one’s kWh usage?!. The same study also found no single question in the
bill interpretation section was answered correctly by more than 70% of

respondents.

Are there existing tools for customers to better understand energy
usage and demand?

There are many tools to help customers understand kWh usage but few
tools consider demand. Existing government programs serve as further
evidence that customers cannot understand demand charges. The US
government’s online calculator tool for estimating appliance and home
energy use only allows users to input an appliance wattage and cost per
kWh?2, Similarly, the Federal Trade Commission has adopted the
recognizable yellow Energyguide label for new appliances. Both the
calculator and label only consider yearly kWh performance and estimated
yearly operating cost, they make no consideration for kW demand?3. Using
these tools, a reasonable customer could expect a new appliance to have
a predictable impact to their estimated yearly operating cost. If the new

appliance increased their peak demand, the customer would receive a

2L Southwell, Brian G., et al (2012) Americans’ Perceived and Actual Understanding of Energy
22 http://energy.gov/energysaver/estimating-appliance-and-home-electronic-energy-use
23 http://www.consumer.ftc.gov/articles/0072-shopping-home-appliances-use-energyguide-label

14
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larger and unexpected bill. This represents a greater lack of customer

understanding and a lack of adequate education tools.

Who does RUCO believe should be responsible for demonstrating that
UNSE customers will adequately comprehend the three-part tariff and
understand how to manage their electricity bills?

RUCO believes the burden of proof is on Staff and the Company to

demonstrate this.

Are there other reasons why you have concerns about UNS’ ability to
develop and implement a customer education plan about mandatory
demand charges? Please explain.

Yes, | have other reasons to be concerned. UNS’ Residential Time-of-Use
and Time-of Use-Super Peak tariffs (RES-01 TOU and RES-01 TOU SP)
have very low subscription rates. During the test year, UNS reported an
average of 230 customers on its Residential Time-of-Use tariff and only one
customer on its Time-of-Use Super Peak tariff. This equates to less than
0.5% of residential customers. In comparison, 52% of APS customers are
on time-of-use rates.?* This raises concerns about UNS’ ability to
communicate to its customers about their rate offerings - especially non-
standard ones - and to communicate specifically about energy usage as it

relates to system peak.

24 Ryan Randazzo (2015), Arizona leads California on time-of-use electricity plans.
http://www.usatoday.com/story/money/2015/05/26/arizona-california-time-of-use-electricity/27985581/

15
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Furthermore, given that these charges would be mandatory for all
residential customers, UNS would need to execute a communication and
education plan that touched all residential customers and educated them
about their energy usage. Notably, UNS has faced complaints in the past
when it has tried to educate a broad number of customers about their
energy usage. When UNS implemented its Home Energy Reports program,
it “received a number of complaints from enrollees... generally concerning
the report being delivered ‘unsolicited,” on an opt-out basis, rather than an
opt-in.”?® These complaints were an influencing factor in UNS’ decision to

cancel the program.

c. Time of use demand rate design

Please summarize your comments regarding the Company’s
proposed Time of Use rates.

RUCO supports a time of use rate design, however as proposed, the Time
of Use demand rate does not accurately collect costs from customers as
they are incurred to the utility. RUCO is also in disagreement with the

company over the duration of the proposed demand peak.

25 UNS Electric, Inc.'s Annual Demand-Side Management Progress
Report, Docket No. E-00000U-14-0049

16




© 00 N o g A~ w N P

N N N N B B R R R R R R R
W N P O © M N O U~ W N Rk O

Surrebuttal Testimony of Lon Huber
UNS Electric, Inc.
Docket No. E-04204A-15-0142

Q.

Do you have comments regarding the inability of the proposed Time
of Use demand rate to accurately collect costs from customers as they
are incurred to UNSE?

Yes. The proposed rate does not differentiate demand as it contributes to
seasonal peak demand. This means summer and winter peak costs are
recovered as if they cost UNSE equally. Since the Company’s plan is to
‘recover generation costs through the demand charge’ this contradicts the
Company witness Dr. Overcast.?® In his article attached to his Rebuttal
Testimony, Overcast states “It will be important to develop seasonal and

diurnal periods based on underlying marginal costs” #’.

Please describe how UNSE’s proposed demand rate peak is too long
in duration.

UNSE's proposed peak demand times are from 2 pm to 8 pm. This is a 6-
hour timeframe which customers are expected to minimize demand. This is
an unreasonable expectation that regular customers can realistically
monitor and reduce their usage over this timeframe, at least initially and
without technology assistance. A shorter timeframe, such as 4 pmto 7 pm,
is easier for customers to respond to and more accurately represents the

peak demand times.

% See Rebuttal Testimony of Dallas Dukes beginning on page 8, line 24
27 Qvercast, Edwin H. Smart Rates for Smart Utilities page 15

17
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Q.

Are there other effects of the peak demand rate that are not in
customer’s best interest?

Yes. UNSE cites Bonbright’s principles of rate design in several instances
throughout various testimony including Overcast?®. RUCO feels this wide
peak time does not represent the principle of practicality. It is simply,
impractical to discourage behavior that contributes to a standard customer’s
peak demand for nearly all evening hours. A demand peak that is narrower

would be more practical.

Have you conducted in depth analysis of the customer impacts from
the three part rate?

No, the tight timeline and limited data available, prevented me from
conducting an in-depth review. Since Staff did not provide a rate schedule
with details around their vision of a three part rate, | had only the time from

the Company’s rebuttal.

In that time did you conduct any analysis?

Yes, but at a very high level. | found that compared to the current two part
rate, the proposed three part rate provides a significant increase to the bill
of lower than average users and a discount to higher than average users.
Using 795 kWh per month, the monthly average as seen in UNS'’s 2,309
smart meter customer sample, the results are stark. Any customer between
that average and 250 kWh per month in usage will be paying 21% more
than under current rates. | purposely excluded very low users or else that

figure would be even larger. Conversely, if a household uses over 1,500

28 See Rebuttal Testimony of Edwin H. Overcast page 44, beginning on line 5
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kWh a month they will receive a 3% discount compared to the current rate

structure.

OTHER CONCERNS

a. Concerns with proposed increase in fixed customer charge

What is the National Association of State Utility Consumer Advocates
(“NASUCA")?

NASUCA is an association comprised of many consumer advocates from
numerous states and the District of Columbia. NASUCA’'s members are
designated by the laws of their respective jurisdictions to represent the
interests of utility consumers before state and federal regulators and in the

courts. RUCO is a member of NASUCA.

Has NASUCA taken a position on increased fixed charges?

Yes. NASUCA recently adopted resolution 2015-1

What does NASUCA state in resolution 2015-1, “OPPOSING GAS AND
ELECTRIC UTILITY EFFORTS TO INCREASE DELIVERY SERVICE
CUSTOMER CHARGES”?

NASUCA opposes increasing the basic service charge. | have included a

copy of this resolution (see Attachment B).

Does UNSE'’s proposed rate design include increased fixed charges?

Yes
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Q.

Does UNSE believe fixed costs should be recovered primarily through
fixed charges?

Yes. Craig Jones argues that the proposed rates “still leave a significant
percentage of the Company’s fixed costs subject to recovery through
volumetric rates.” but the proposed rates “are a good start in addressing
appropriate fixed cost recovery.”?® This indicates that UNSE believes fixed
costs should be recovered as fixed charges, with some combination of

demand charges from their customers.

Does RUCO agree with UNSE’s method of fixed cost recovery?

No. There is no fundamental reason that fixed costs must be recovered
through fixed prices or unavoidable demand charges. In fact, many
industries in the global economy incur fixed costs that are ultimately
recovered through prices that are not fixed. For example, gasoline is priced
on a volumetric basis ($ per gallon), despite the fact that there are many
fixed costs associated with its production (e.g. refineries, pipelines, etc.).
This is further argued by Bonbright; "“regulation should allow a fair rate of
return, but not guarantee or protect a regulatee against mismanagement or

adverse business conditions”30.

29 See Rebuttal Testimony of Craig Jones page 5, lines 12 - 14
30 Bonbright, James Cummings (1961) Principles of Public Utility Rates page 382
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Q.

Other than increased fixed charges, are there other ways utilities such
as UNSE could recover unrecovered fixed costs?

Yes, there are several. These options range from implementing new time-
of-use demand rates (which is RUCO’s proposal) to simply increasing

UNSE's current volumetric rates.

Does RUCO support increased fixed charges as a way to increase
fixed cost recovery?

No. For reasons explained previously in our testimony, we don’t support
increased fixed charges. RUCO finds additional support for its argument
from Bonbright: “Regulation, it is said, is a substitute for competition. Hence
its objective should be to compel a regulated enterprise, despite its
possession of a complete or partial monopoly, to charge rates
approximating those which it would charge if free from regulation, but
subject to the market forces of competition."3! We believe there are many
options, such as RUCO'’s proposal, that are better for customers while still

ensuring greater fixed cost recovery for UNSE.

Have there been other recent commission decisions regarding
increased mandatory fixed charges?

Yes. Recent decisions by commissions in several states have either denied
entirely or scaled back proposals to increase mandatory fixed charges
proposed by utilities. Synapse recently analyzed 51 proposals decided
between September 2014 and November 2015 and found that 41% of these

proposals were rejected, and 33% were scaled back. The average

31 Bonbright, James Cummings (1961) Principles of Public Utility Rates page 141
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summarized below.33

i

Central Hudson Gas & Electric (NY)
Dawson Public Power [NE)
Rocky Mountain Power [WY)
Salt River Project (AZ)
Connecticut Light & Power [CT)
Consolidated Edison [NY)
Black Hills Power [WY)
Eugene Water & Electric Board (OR)
Redding Electric Utility {CA)
Empire District Electric (MO}
Calorade Springs Utilities {CO)
Westar (KS)
Benton PUD (WA}
Louisville Gas-Electric (KY)
Kentucky Utilities Company (KY)
Kansas City Power & Light {KS)
Wisconsin Public Service [WI)
Madison Gas and Electric (Wi)
MNevada Power Co. (NV)
Sierra Pacific Power [NV)
Choptank Electric Cooperative (MD)
Alameda Municipal Power (CA)
We Energies (W1)
Hawaii Electric Light (HI)
Wisconsin Public Service (MI)
Kansas City Power & Light (MO)
Maui Electric Company (HI)
Hawaii Electric Company [HI}
Northern States Power Company (ND)
Pennsylvania Pawer (PA)
Appalachian Power Co (VA)
Metrepolitan Edison (PA)
Columbia River PUD (OR)
City af Whitehall (Wi}
Xcel Energy (MN)
Ameren (MO)
Kentucky Power [KY)
Pennsylvania Electric (PA)
PacifiCorp (WA)
Baltimore Gas and Electric (MD)
Stoughton Utilities (W{)
Indiana Michigan Power (MI}
Consumers Energy (MI)
Central Maine Power Company {ME)
Appalachian Power/Wheeling Power [WV)
Rocky Mountain Power (UT)
‘West Penn Power (PA)
Independence Power & Light Co (MO)
Southern California Edison (CA)
San Diego Gas & Electric (CA)
Pacific Gas & Electric Company (CA)

Electricity.

Electricity. p 46

Figure 12. Finalized decisions of utility proceedings to increase fixed charges
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Notes: Denied includes settlements that did not increase the fixed charge.
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approved fixed charge for these decisions is $11.873%. These decisions are

550 560 570

® Existing Charge
Approved Charge

Denied Charge

32 Whited, M., Woolf, T., & Daniel, J. (2016). Caught in a Fix: The Problem with Fixed Charges for

33 Whited, M., Woolf, T., & Daniel, J. (2016). Caught in a Fix: The Problem with Fixed Charges for
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Q.

What are some of the reasons that these proposals were denied or
scaled back?

There are many reasons why these proposals were denied or scaled back.
Some include: concerns about reduced customer control; concerns about
rate shock; concerns about inequitable impacts to low usage customers;
concerns about inequitable impacts to low income customers; concerns
about reduced incentives to invest in energy efficiency; and concerns about

inefficient price signals.

Can you provide a few example of Commission decisions?

Yes. When the Missouri Public Service Commission denied Ameren
Missouri’s request to increase its fixed charge it stated, “There are strong
public policy considerations in favor of not increasing the customer charges.
Residential customers should have as much control over the amount of their
bills as possible so that they can reduce their monthly expenses by using
less power, either for economic reasons or because of a general desire to
conserve energy.”** Similarly, when the State of lllinois Commerce
Commission rejected Peoples Gas and North Shore Gas’ proposals, it
stated, “It is patent that high customer charges mean the Companies’ lowest
users bear the brunt of rate increases, and subsidize the highest energy
users. Steadily increasing customer charges diminish the incentives to

engage in conservation and energy efficiency because a smaller portion of

34 Missouri Public Service Commission (2015). Report and Order in the Matter of Union Electric
Company, d/b/a Ameren Missouri’s Tariff to Increase Its Revenues for Electric Service. See discussion on
page 76-77.
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the bill is subject to variable usage charges and customer efforts to reduce

usage.”3®

Q. Have you reviewed the direct testimony of the other parties in this
proceeding?

A. Yes.

Q. In particular have you reviewed the direct testimony of Jeff Schlegel
on behalf of Southwest Energy Efficiency Project (* SWEEP”)?
A. Yes.

Q. Please comment, on SWEEP’s position that the basic service charge
should not be increased.

A. RUCO agrees with SWEEP that increasing the basic service charge would
have the following repercussions on ratepayers:
1. It would reduce the amount of control that ratepayers have on their
energy consumption and bills. Customers have no ability to decrease
mandatory fixed charges on their energy bills. However, they can control
and mitigate the bill impact of charges collected through volumetric rates by
reducing their energy use.
2. Low use customers, many of which are elderly or on fixed incomes, will
be disproportionately affected by higher fixed charges and may have to

make the choice between food, medicine, or paying their electric bill.

3 State of Illinois Commerce Commission (2015). Order North Shore Gas Company, proposed general
increase in gas rates; The Peoples Gas Light and Coke Company, Proposed general increase in gas rates.
See discussion on page 176.
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3. UNS would have one of the highest basic service charges in the western

region.36

Q. Is Mr. Schlegel’s testimony consistent with others that have filed

testimony in this docket?

A. Yes. Cynthia Zwick on behalf of the Arizona Community Action stated the

following:

“Doubling the fixed charges in low-income households will not only
disincentivize saving but it would lead to customers having less

control over their energy bill and more wasteful electricity use.”3’

“High fixed charges directly reduce incentives for customers to
conserve energy by reducing the payback on investments in efficient
appliances, insulation, or other residential or business

improvements.”38

b. Concerns with UNSE’s rate design as a means to address

unrecovered fixed costs

3 See the Direct Testimony of SWEEP Jeffrey Schlegel starting on page 4.

37 See page 15 of the direct testimony of Cynthia Zwick on behalf of the Arizona Community Action
association regarding rate design.

3 Ibid, page 19.
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Q.
A.

Why is UNSE proposing rate design changes in this proceeding?
Among other reasons, UNSE is attempting to address issues associated
with the recovery of its fixed costs in an era of declining energy sales and

distributed generation.3°

Is UNSE’s proposed rate design the only solution for addressing
unrecovered fixed costs?
No. There are many possible rate designs that could help ensure fixed cost

recovery for UNSE.

Did other parties to this proceeding propose alternative rate designs
intended to increase UNSE's fixed cost recovery?
Yes. Both Staff and RUCO proposed rate designs that are intended to

increase UNSE'’s fixed cost recovery.

As it relates to DG customers, is UNSE’s rate design more closely
aligned with RUCO’s proposal or Staff's proposal?

UNSE claims Staff's proposed three-part TOU rate is “the superior rate for
all customers, including DG customers*®”, however according to RUCO'’s
data request 11.5, “the Company cannot choose one proposal over the

other as it relates to the recovery of fixed costs.”*!.

39 See Rebuttal testimony of Dallas Dukes (“Dukes”), page 2, line 22.
40 See Rebuttal Testimony of Craig A Jones page 30, lines 19 - 20
41 RUCO Data Request 11.5
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V.

Q.

SOLUTIONS TO PROBLEMS WITH UNSE’S PROPOSED RATE DESIGN
Does RUCO have constructive suggestions on how to improve the
demand rates and other issues presented by parties?

Yes. Unlike some interveners, RUCO feels that it is valuable to put forward

policy ideas that can create win-win outcomes for stakeholders.

Does RUCO believe that standard rates need to evolve?

RUCO believes that rates need to continuingly, but gradually, evolve to
reduce long-term system costs and to take advantage of new technologies.
Volumetric TOU rates can accomplish most of this objective in conjunction
with customer data and education. For residential customers, volumetric
rates have been the norm and they are well understood. As long as one has

a generally homogenized customer class they can work great.

Is this rate case the best place to have this discussion?

No, it should be a statewide policy discussion culminating in a formal policy
statement from the Commission. This will allow all stakeholders a voice into
how the future of rates should be designed. For instance, this process would
answer the question: should the state promote some customer choice or
just one rate for nearly every customer within a customer class? This
process will also prevent a gross mismatch of different policy and rate

offerings by each utility in the state.
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Q. Are there alternatives to high fixed charges that RUCO would like to
propose?

A. Yes. RUCO believes that a minimum bill concept should be explored as a
way to better address the Company’s concern with fixed cost recovery of
low energy users. A minimum bill can accomplish this and maintain
conservation price signals that are important to RUCO and other

stakeholders.

Q. Would RUCO be open to default residential TOU rate?
A. Yes. RUCO proposes the following rate design based largely on the
Company’s transitional TOU rate. The only change is to the on-peak and

off-peak rates and a reduction of the basic service charge.

RUCQ’s Proposed 2-Part default TOU Rate

Basic Service Charge $12.20
Energy Delivery Tier Limit
0-400 kWh S 0.032258 400
401-1,000 kWh S 0.042258 1,000
Over 1,000 kWh S 0.060258
Base Power Summer Winter
On-Peak S 0.120000 | $ 0.060000
Off-Peak S 0.060000 S 0.030000
Q. Is RUCO working on additional revised rate schedules?

A. Yes, those will be filed in the future.
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Q.
A.

A.

Any thoughts on a demand based rate?

Yes. RUCO is open to an optional demand based TOU rate that any

customer can select.

What if the demand rate was mandatory?

As stated previously, RUCO is vehemently opposed to this. However, if a

mandatory rate were to be adopted, RUCO would strongly suggest the

following:

Only a three-hour time window for each customer that can be staggered
randomly to ensure that full six hours of peak is covered.

More actionable and timely data must be available to the customer. This
should include but not be limited to: Smart phone apps, shadow bills,
pre-programed thermostats, and online portal with at least a year of past
data.

The summer charge must be higher than the winter charge. This sends
more accurate price signals and reflects actual system cost drivers.

No LFCR charge should be collected from this type of rate.

Is this three hour TOU staggering a new concept?

No, Salt River Project (SRP) employs this tactic for their EZ-3 Price

Plan.42

While on SRP policy, did SRP strike all their residential rate plans

when dealing with DG?

No, they created a rate specifically for DG customers.

42 http://www.srpnet.com/prices/home/ez3.aspx
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Q. Any suggestions as it relates to options for DG customers?

A. Not at this moment. RUCO is open to some modification of the three options

put forward; however, RUCO continues to believe that the options provide
win-win outcomes for all parties involved. First, it offers an advanced TOU
rate that recovers fixed costs for the company while sending strong on-peak
price signals to technology adopters. Second, it offers a simple and easy to
understand fixed credit payment option to less sophisticated DG customers.
This option is tied to the REST goals to ensure UNS meets its DG targets.
Finally, to address the need that solar advocates stress, RUCO’s third
options allows a solar customer to be on any rate and offset their
consumption behind the meter just like today. The only difference is that

exports would be restricted.

Q. Are these options complicated?

A. No, they are straightforward to understand from a customer and installer
perspective. Nothing is more simple than a fixed credit rate for 20 years as
outlined in the RPS credit option. This is in stark contrast to the Company’s
plan of having an ever changing differential export rate tied to a PPA proxy
of solar PV system possibly in another utility’s service territory. How would
a customer know how much they export? The Company does not provide
historical interval data. Even if they could get this data after waiting a full
year, how could they reasonably predict savings if the rate can change in

any given year?

Q. Does this conclude your rebuttal testimony?
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A. Yes.
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ATTACHMENT A

Selected Company response to RUCO’s data request
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ARIZONA CORPORATION COMMISSION STAFF’S RESPONSES TO

1.05

RESPONSE:

RESPONDENT:

RESIDENTIAL UTILITY CONSUMER OFFICE’S
FIRST SET OF DATA REQUESTS
DOCKET NO. E-04204A-15-0142
DECEMBER 29, 2015

Rate Design — On page 8 of Staff witness Howard Solganick’s testimony he states
that his utility provides him with a portal so that he can monitor his usage and his
neighbor’s usage. Based on this statement please answer the following questions:

a. Do UNS customers currently have access to a portal so they can monitor their
usage along with their neighbors?

b. Ifnoto a., what does Mr. Solganick estimate the cost would be to implement
this technology to UNS customers? In the response please include the initial set-up
costs and ongoing yearly costs to maintain this portal that ratepayers will ultimately
pay.

Staff witness Solganick was unable to find a UNSE portal with that capability.

a. Staff witness Solganick recognizes that the costs to develop a portal
depends on the existing capabilities of the Company’s infrastructure
including website, customer information system, meter data management
systems and whether the website would be extended to its affiliate TEP.
Therefore Mr. Solganick made no estimates, however the Company may
make that estimate in its transition plan that has been requested by Staff.

b. Staff witness Solganick recognizes that the costs to develop a portal
depends on the existing capabilities of the Company’s infrastructure
including website, customer information system, meter data management
systems and whether the website would be extended to its affiliate TEP,
Therefore Mr. Solganick made no estimates, however the Company may
make that estimate in its transition plan that has been requested by Staff.

Howard S. Solganick, Energy Tacties & Services, Inc., 810 Persimmons Lane,
Langhorn, PA 19047



UNS ELECTRIC INC.'S RESPONSE TO RUCO’S ELEVENTH SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
February 4, 2016

RUCO 11.3

Automatic Meter Reading (“AMR”) and Advanced Meter Infrastructure (“AMI”) — Please
answer the following questions as they relate to AMR and AMI in UNS’s service territory: a.
Can AMR meters supply 15 minute or 30 minute interval data to customers?

b. Please provide the total number of residential meters. In addition, please provide the
number of residential AMR meters and the number of residential AMI meters.

C. If not all of the residential meters are AMR, please estimate the approximate cost to install
AMI meters. Stated another way, what would the approximate costs be to replace any
existing AMR meters with AMI meters.

d. Is it the Company’s long-range plan to replace all AMR meters with AMI meters, if so,
when would this migration be completed by?

RESPONSE:

a. UNS Electric’s AMR meters can provide 15 minute or 30 minutes interval data, but UNS

Electric is currently recording hourly interval data for residential customers. See UNS
Electric’s response to RUCO 11.4(a) for supplying the interval data to customers.

b. UNS Electric currently has 83,718 meters and 75,767 AMR meters have been installed for
its residential customers. The remaining 7,951 meters are non-AMR/AMI meters.

C. UNS Electric is focused on the AMR technology and it would be overly burdensome and
somewhat speculative to approximate the costs to replace any existing AMR meters with
AMI.
d. It is not currently in the long-range plan to replace all AMR meters with AMI Meters.
RESPONDENT:
Chis Fleenor
WITNESS:
Craig Jones
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis”) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”) UNS Energy

Corporation (“UNS") UNS Gas, Inc. (“UNS Gas”")



UNS ELECTRIC INC.'S RESPONSE TO RUCO’S ELEVENTH SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
February 4, 2016

RUCO 114

Customer web portal — Please answer the following questions about web portal capabilities:

a. Does the Company currently have real time capabilities for customers to log into the
Company’s website and check their usage for the last 24 hours or longer? If yes, please
explain?

b. If no to a., how much does the Company estimate the costs to be to implement this
technology?

C. If no to a., if the Commission ordered the Company to implement this technology, how
long would it take.

d. Can the Company web portal work in conjunction with an AMR meter? Or would a
customer have to use an AMI meter to monitor his/her usage through the web portal?

e. If yes to d., please estimate the additional costs that must be incurred to have the AMR
meters reequipped in order to communicate to the Company’s web portal?

RESPONSE:

a. No. The Company’s initial plan is to implement web portal capabilities that will allow

Customers to access historical energy and demand interval data in multiple formats; for
example, by billing period, previous 12 months and by day. The single day or 24 hour
interval data will initially be available to a customer after mid-day the following day.

b Approximately $650,000.

C. Approximately 6 months.

d. Yes, it is expected that the web portal will work with AMR meters.

e None.

RESPONDENT:

Denise Smith / Brandy Marshall / Arunesh Mohan WITNESS:

Denise Smith
Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis”) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”) UNS Energy

Corporation (“UNS") UNS Gas, Inc. (“UNS Gas”")



UNS ELECTRIC INC.'S RESPONSE TO RUCO’S ELEVENTH SET OF DATA
REQUESTS REGARDING THE 2015 UNS ELECTRIC RATE CASE
DOCKET NO. E-04204A-15-0142
February 4, 2016
RUCO 11.5

Fixed Cost Recovery — Please answer the following questions about fixed cost recovery:

a. In rebuttal testimony, witness Craig Jones stated that “Staff’s recommended three-part TOU rate
is the superior rate for all customers, including DG customers.” (Emphasis added). All things held
equal with adjustors such as the LFCR, which rate option, according to Company calculations,
recovers more fixed costs from a typical solar DG customer, Staff’s three-part TOU based rate
design or RUCO’s DG TOU Rate?

RESPONSE:

The response to the question would vary by set of circumstances, therefore the Company cannot
choose one proposal over the other as it relates to the recovery of fixed costs. Neither Commission
Staff’s rate, as modified by the Company, nor RUCO’s proposed Option #2 rate actually reflect
cost causation and neither proposal provides for adequate fixed cost recovery from customers, in
general, nor from DG customers in particular. By focusing the demand charge on the peak period
these rate designs fail to provide for the recovery of costs associated with the maximum demand
of customers that drive distribution costs. It is likely that for solar DG customers the peak demand
on the distribution system will not be at the time of the system peak hours. Rather, the demand will
likely occur in off-peak hours. And in RUCQO’s proposal, there are also no demand costs being
charged for a winter peak, which may be the maximum load period for electric heating customers
and winter seasonal customers who would have free capacity above whatever small summer use
they may place on the system. The net result could be a rate that overcharges for peak hours through
both a demand charge and a flat energy charge if it is more than the energy cost for the utility. |
believe the Company’s original proposal more correctly reflected the need to capture maximum
distribution demand whenever it occurs in each month. However, the proposal the Company
indicated it would accept in its rebuttal position is satisfactory since the Company recognizes it is
merely a start for us to move in the direction of a more sophisticated rate that requires a gradual
transition and ultimately includes an on-peak demand charge, but certainly not of the magnitude
suggested by RUCO.

RESPONDENT:
Craig Jones
WITNESS: Craig Jones

Arizona Corporation Commission (“Commission”) UniSource Energy Services (“UES”)
Fortis Inc. (“Fortis”) UniSource Energy Development Company (“UED”)
Tucson Electric Power Company (“TEP”) UNS Electric, Inc. (“UNS Electric” or the “Company”) UNS Energy

Corporation (“UNS") UNS Gas, Inc. (“UNS Gas”)
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ATTACHMENT B

The National Association of State Utility Consumer Advocates Resolution 2015-1



THE NATIONAL ASSOCIATION OF
STATE UTILITY CONSUMER ADVOCATES
RESOLUTION 2015-1

OPPOSING GAS AND ELECTRIC UTILITY EFFORTS TO INCREASE
DELIVERY SERVICE CUSTOMER CHARGES

Whereas, the National Association of State Utility Consumer Advocates
(“NASUCA") has a long-standing interest in issues and policies that ensure
access to least-cost gas and electric utility services, which are basic necessities
of life in modern society; and

Whereas, in recent years, gas and electric utilities have sought to substantially
increase the percentage of revenues recovered through the portion of the bill
known as the customer charge, which does not change in relation to a residential
customer’s usage of utility service, through proposals to increase the customer
charge or through the imposition of what have been called Straight Fixed
Variable or SFV rates; and

Whereas, these gas and electric utilities have sought to justify such increases by
arguing that all utility delivery costs are “fixed” and do not vary with the volume of
energy supply delivered to customers, and that reductions in customer usage
due to conservation and energy efficiency increase the risk of non-recovery of
utility costs; and

Whereas, based on these arguments, these gas and electric utilities have
proposed that a greater percentage of utility costs (distribution costs such as
electric transformers and poles and natural gas mains, traditionally recovered
through volumetric rates) should be collected from customers through flat,
monthly customer charges; and

Whereas, gas and electric utilities’ own embedded cost of service studies,? in
fact, show that a substantial portion of utility delivery service costs are usage-
related, and therefore, subject to variation based on customer usage of utility
service; and

Whereas, increasing the fixed, customer charge through the imposition of SFV
rates or other high customer charge structures creates disproportionate impacts
on low-volume consumers within a rate class, such that the lowest users of gas
and electric service shoulder the highest percentage of rate increases, and the
highest users of utility service experience lower-than-average rate increases, and
even rate decreases,? in some instances; and

Whereas, nationally recognized utility rate design principles call for the
structuring of delivery service rates that are equitable, fair and cost-based; and



Whereas, SFV and other high customer charge rate design proposals, in which
low-use customers would see greater than average increases, while high-use
customers would experience lower-than-average increases and even decreases
in their total distribution bill, are unjust and inconsistent with sound rate design
principles; and

Whereas, data collected by the U.S. Energy Information Administration show
that in a vast majority of regions called “reportable domains,”® low-income
customers (with incomes at or below 150% of the federal poverty level) on
average use less electricity than the statewide residential average and less than
their higher-income counterparts;* and

Whereas, these data also show that in every reportable domain but one, elderly
residential customers (65 years of age or older) use less electricity on average
than the statewide residential average and less than their younger counterparts;®
and

Whereas, these data also show that in a vast majority of reportable domains,
minority (African American, Asian and Hispanic) utility customers on average use
less electricity than the statewide residential average and less than their
Caucasian counterparts;® and

Whereas, data from the U.S. Department of Energy’s Residential Energy
Consumption Survey for the Midwest Census region, show that natural gas
consumption increases as income increases, and that higher incomes lead to
occupation of larger sizes of housing units,” thereby increasing the likelihood of
higher gas utility usage, and that natural gas usage increases as income
increases in the vast majority of reportable domains throughout the U.S;® and

Whereas, given these documented usage patterns, the imposition of high
customer charge or SFV rates unjustly shifts costs and disproportionately harms
low-income, elderly, and minority ratepayers, in addition to low-users of gas and
electric utility service in general; and

Whereas, because the imposition of high customer charge or SFV rates results
in a smaller percentage of a customer’s utility bill consisting of variable usage
charges, customers’ incentive to engage in conservation as well as federal and
state energy efficiency programs is significantly reduced; and

Whereas, NASUCA supports the adoption of cost-effective energy efficiency
programs as a means to reduce customer utility bills, help mitigate the need for
new utility infrastructure, and provide important environmental benefits; and

Whereas, given that the imposition of high customer charge or SFV rates means
that a smaller percentage of a customer’s utility bill is derived from variable



usage charges, the imposition of SFV-type rates reduces the ability of utility
customers to manage and control the size of their utility bills;

Now, therefore, be it resolved, that NASUCA continues its long tradition of
support for the universal provision of least-cost, essential residential gas and
electric service for all customers;

Be it further resolved, that NASUCA opposes proposals by utility companies
that seek to increase the percentage of revenues recovered through the flat,
monthly customer charges on residential customer utility bills and the imposition
of SFV rates;

Be it further resolved, that NASUCA urges state public service commissions to
reject gas and electric utility rate design proposals that seek to substantially
increase the percentage of revenues recovered through the flat, monthly
customer charges on residential customer utility bills — proposals that
disproportionately and inequitably increase the rates of low usage customers, a
group that often includes low-income, elderly and minority customers, throughout
the United States;

Be it further resolved, that state public service commissions should promote
and adopt gas and electric rate design policy that minimizes monthly customer
charges of residential gas and electric utility customers in order to ensure that
delivery service rates are equitable, cost-based, least-cost, and encourage
customer adoption of conservation and federal and state energy efficiency
programs.

Be it further resolved that NASUCA authorizes its Executive Committee to

develop specific positions and to take appropriate actions consistent with the
terms of this resolution.

Submitted by Consumer Protection Committee

Approved June 9, 2015
Philadelphia, Pennsylvania

No Vote: Wyoming
Abstention: Vermont



1See, e.g., lllinois Commerce Commission Docket No. 14-0244/0225, Peoples Gas Light
& Coke Co. — Proposed Increase in Delivery Service Rates, PGL Ex. 14.2, p. 1, lines 8, 14, 38
and 42, col. D; lllinois Commerce Commission Docket No. 13-0384, Commonwealth Edison
Company, AG Ex. 1.0 at 12-13, citing ComEd Ex. 3.01, Sch. 2A, p. 13, col. Tot. ICC, line 248.

2ICC Docket No. 14-0224/0225, AG Ex. AG/ELPC Ex. 3.0 at 15, 25.

3The U.S. Energy Information Administration’s Residential Energy Consumption Survey
provides detailed household energy usage and demographic data for 27 states or regions of the
U.S. referred to as “reportable domains.”

4See Wis. Pub. Serv. Com’n Docket No. 3270-UR-120, Application of Madison Gas and Electric
Co. for Authority to Adjust Electric and Natur4al Gas Rates, Public Comments of John Howat, National
Consumer Law Center, October 3, 2014, citing 2009 U.S. EIA Residential Energy Consumption Survey
data by “Reportable Domain” at 5-6.

5d. at 7-8.

8U.S. Energy Information Administration, 2009 Residential Energy Consumption Survey.

"See ICC Docket No. 14-0224/0225, North Shore Gas, Peoples Gas Light & Coke
Company — Proposed Increase in Gas Rates, AG Ex. 4.0 at 11-12; AG Ex. 4.1, RDC-5, p.1-3.

8U.S. Energy Information Administration, 2009 Residential Energy Consumption Survey.
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