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l. Introduction and Overview

A. Introduction

1. About the Author

| am the president of Resource Insight, Inc., 5 Water St., Arlington, Massachusetts. |
received an SB degree from the Massachusetts Institute of Technology in June 1974 from
the Civil Engineering Department, and an SM degree from the MassdsHusstute of
Technology in February 1978 in technology and policy.

| have been involved in utility regulation and planning sit@é7. lwas a utility analyst

for the Massachusetts Attorney General for more than three years, and was involved in
numeros aspects of utility rate design, costing, load forecasting, and the evaluation of
power supply options. Since 1981, | have been a consultant in utility regulation and
planning, first as a research associate at Analysis and Inference, after 1986 astmeside
PLC, Inc., and in my current position at Resource Insight. In these capacities, | have
advised a variety of clients on utility matters.

My work has considered, among other things, the-efisttiveness of pspective new
electric generation plangnd transmission lines, resedtive review of generation
planning decisions, ratemaking for plant understation, corsewvation program
designandcost recovery, the valtian of enviroomental externalities from energy
production and us@erformancebased ratemakingllocation of costs of servi@mong
rate classesnddesign of retail and whadale ratesncluding rates for distributed
generation

| have testified over three hundred times on utility issues before various regulatory,
legislative, and judicial bodies, including utility regulators in thiftyr states and six
Canadian provinces, and two US Federal agencies. This testimony has included many
reviews of utilitycost allocationrate design, and related issues.

My professionagualifications are attached Appendix PLC1.

B. Scope of this review

In this report, review the approaches that PREPA has used profgosectostof-
service studwand rate desigrn have organized this review insix highlevel gioups of
topics, which I discuss in Sectiolgo VI :

1 P RE P aAndbsdded cosif-service study.
1 Revenue allocatioamong classes.
1T PREPAOGs wooststgdy nal

9 Resource Insight, Inc. 1



INTRODUCTION AND OVERVIEW

9  Subsidies and contributions in lieu of taxes

1 PR E P A éoposep reconciling ridersvhich would true up severabstcategories
for historical over or undercollections

1 Intraclassrate design
| al so comment on PREPAGs performance in t
My reviewof each issuécludes the following issues:

1 whether the proposed methodologies are appropriate,

1  whether thesupportingdata are reliable
1  what improvement®PREPA shouldnake in its approach,
1 what input data and assumptions need to be improved, and
1  whether the issues can be sufficiently resolved in this case to guide decisions
regarding revenue allocati@md rate design.
Il n this report, I di scuss PREPAOGSs proposal

the following testimony (and the associated exhibits):

1 PREPA Exhibit 4.0Direct Testimony of Ralph Zarumba and Eugene Granovsky on
revenue allocation ancte degn.

1 PREPA Exhibit 8.0, Direct Testimony of Ralph Zarumba and Eugene Granovsky on
the costof-service study andost allocation.

PREPA Exhibit 9.0, Direct Testimony of Ralph Zarumba on marginal costs.
PREPA Exhibit 12.0, Direct Testimony of Ralph Zarumhgpoovisional rates.

PREPA Exhibit 15.0, Direct Supplemental Testimony of Ralph Zarumba and Eugene
Granovsky.

1 PREPA Exhibit24.0, RebuttalTestimony of Ralph Zarumba and Eugene Granovsky.

To minimize confusion among these documents by Mr. Zarumba orddsrs. Zarumba

and GranovsKky, | will primarily refer to these testimonies by the exhibit nuntbierse

the analyses were performed by Navigant ConsultifrgZarumb® s f or mer e mp |
and Mr.Granovsk¢ s current empl oyer ), eslasbeiogthet i me s
work of Navigant.

To the extent that intervenor testimonies overlap with the issues | address, | have
attempted to reference them as well.

I wi || al so be r ef etoteediscovergl diafiedvcA londl cite e s p o n s
in the folowing format:

2 9 Resource Insight, Inc.



Introduction and Overview The Ratemaking Process

CEPRPGC[set numberquestion number]

For examplethe response to the 2Guestion in my first set of questions, including in
Requirement of Information 4ill be referred to as CERB4-PC-01-026. Note that two
sets of my questions, in ROI 13 and ROI 15, were numbered as set 11.

Less frequently, | will refer to the responses to questions in other sets, using the initials of
the requesting individual.

C. The Ratemaking Process

1. Components of a Rate Case

Conceptually, a gener al rate procewenubi ng st
requirement.1 Thecostof-service studythen allocates the responsibility for those

revenue requirements among the tariff classes, based on a large nurabdgnrjts and
estimates. Informedut not boundy the cosbf-service studyandtaking into account

the magnitude of the revenue requiremém effect of increases on particular tariff
classesgradualism, and other policy consideraticie regulatodetermines the

revenue allocation which sets the revenue to be collected from each class. Finally, a

rate designis developed for each class, setting chayge$ixed charge per month, a

charge per kWh, perhaps charges for maximum hourly load or othersiathat are

expected to colledtom the customers in each cldks revenue allocad to that class

Throughout this process, the regulator may consider vasjpersalcostrecovery
mechanisms such as rider&vhich may update costs for new data andéooncile past
revenue and cost&)r the costs of fuel, purchased power, and DSM programs and
updates to reflect changes in financing costs, investments, expenses, revenues and/or
salesthat occur during the period of time when approved rates are ot. &fte each rate
component, the regulator must determine whether it should be reflected of these
special mechanissnhow much (if any) of the factor should be in base r@dkesportions
consumer bills that remain fixed, outside of the targetextsjchow the mechanism

should be structured, how the rate adjustments should be supervised and reviewed, and
how any costs flowing through the mechanism should be allocated to classes and
reflected in rate<Consideration of cogtecovery mechanisms reflis and affects the
revenue requirement, cest-service allocation, revenue allocation, and rate design, and
thus is not really a separable step in the rate case.

In the actual process of most rate cases, altitus parts of the proceedingcur
simultaneously. Some jurisdictiomssteaddivide these steps, setting the revenue

1 This step requires resolution of many issues complex issues, but it is a prerequisite to the
processes | discuss in this report.

1 Resource Insight, Inc. 3



INTRODUCTION AND OVEVIEW

requirement in one proceeding, while considering alternative mechanisms and
determining the rules for cost allocation, revenue allocation and rate design in one or
more ind@endent cases.

In the sections below, | review the issues that arise in each of the steps of cost allocation,
revenue allocatiairate desigrand some aspects of the ridebsherCommission experts
will be addressing revenue requirements andi@xsivey mechanisms.

| discuss the following three items in Sectidingll andVIl .

1. Cost allocationis the determination of what costs are equitably allocable to each
rate cl ass. Cost all ocatof-er viscacctoumpy 0 ¢
(COSS) that breaks costs down in great detail and attempts to identify an
appropriate allocation for each costegpory? The Commission need not approve,
or even review, aostof-service studyn any particularate proceedingSome
regulators review COSSs in every rate case, others review a COSS once a decade.
Some regulators select a particular COSS methodotogyitle their decisions
about rates; others consider several methodologies, without explicitly accepting any
one method.

2. Revenue allocations the determination dfiow responsibility for payinthe
utilityds revenue r equi raseselThisisadecisibn be di
that the regulator must make in every ratesetting proceeding. The revenue allocation
may be based on a simple rule, such as the equal ¢/kWh allocation in the transition
charge and in the provisional rates, or an equal percemeagase for all classes
Or it can be much more complicataéflecting a cosbf-service study and other
considerations

3. Rate designis the determination of how the allocated revenue will be collected
from each class, through monthly customer chargesggibarges and demand
charges, in their many variations.

2. Standard Principles of Ratemaking

One of the industry standard references for ratemaking conBepisiples of Public
Utiliity Ratesby James C. Bonbriglt1961), lists the following criteriafa fAdesi r abl ¢

2l n the confusing worl d of -ofetsteirlviitcye or d gsu lad tsar ys
applied to the determinatioio t he uti |l itydéds expenses in the r
rate case.

4 9 Resource Insight, Inc.



Introduction and Overview The Ratemaking Process

rate structure, o0 a term that he uses to cog
parts of setting the revenue requirement:

1. The relatedfipracticab attributes of simplicity, understandability, public acceptability,
and feasibility of pplication.
Freedom from controversies as to proper interpretation.
Effectiveness in yielding total revenue requiremeénts
Revenue stability from year to year.
Stability of the rates themselves, with a minimum of unexpected changes seriously
adverse toxasting customers.
Fairness of the specific rates in the apportionment of total costs of service among the
different consumers.
Avoidance of fiundue discriminationo in rat
8. Efficiency of the rate classes and rate blocks in discouragingfuasse 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 servicpdak versus off
peak electricityé).

abrwn

o

~

Criterial and 2, while important, tend to be roontroversial: rate designs should be
understood by customers and easy to adminiBkerapplication of demand charges to
small customerandsomecomplex timevarying rates raise questions regarding qusto
understanding.

Criteria3 and 4 in this list are addressadhe determination of the revenue requirements
and theupdatingof therevenue requirement to reflect changes in costs and aatksre
beyond the scope of my report.

Criterion5, while desirable, is largely rendered impractical, due to the combination of
PREPAGs precar i ou sthemagmtade andodatility @f dsfuelt i on and
cost® a situationProfessor Bonbright could hardly have anticipated in 1961.

Criteria6and 7 equi re that the revenue all ocati on
Aundue discrimination. o0 The resulting stan
revenue allocation, sindef ai r 0 and fAundueo are subjecti\

Criterion 7 canalsobereadasueqr i ng t hat the rate design
di scriminationo withi n adedigaprocdssonpr@idingt er i or
efficient price signals, which can be in conflict with other criteria.

3. Classes, Tariffs and Tariff Codes
PREPAtypically speaks abouhe followingcustomer classes:

i Residential,

T Commercial,

1 Resource Insight, Inc. 5
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Industrial,
Agriculture,

Public Lighting,and

= =/ =A =2

Other Public Authoritieswhich PREPA sometimes rolls into the commercial
class for presentation purpokes

Within eachof thesebroadclassescustomers are assigned to different tariffs, depending
the customers' characteristi®BREPAEXxhibit 4.0 lists 1 Rariffs:

=

Tariff GRS (general residential)

Tariff RH3 (municipal public housing)
Tariff LRS (low-income residential)

Tariff RFR (Rublic Housing Administration tenants)
Tariff GSS (secondary general service)
Tariff GSP (primary general service)
Tariff TOU-P (time-of-use primary)

Tariff GST (transmission general service)
Tariff LIS (large industrial)

Tariff TOU-T (time-of-use transmission)
Tariff SBS (standby service)

Tariff GAS (agriculture)

Tariff PPBB {ndependent power produger
Tariff PLG (public lighting)

Tariff USSL (some unmetered loaéls)

=4 =/ = A A4 A4 A4 A4 A4 A A4 A4 A A =2

Tariff CATV

3 Other unmetered loads, mostly for light, are sometimes treated as part of public lighting as
sometimes as separate tariffs.
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1 Tariff LP-13 (sportsfield lighting)

Many of theseariffs serve only one customer class, but GSS, GSP, GST andPTalU
serve customers in the commercial, industrial and/or public classes.

PREPA (l'i ke many wutilities) further divide
reflecting such distinctions as:

1  The size (measured in various ways) of customers on the RH3, RFR, LRS,
TOU and LIS tariffs.

1  Whether GRS customers are subject to the discount for students, the
handicapped and the elderly.

1 Whether the GSS, GSP, GST and TBldustomers are commercial, indigtr
and/or public authorities.

1  Whether the customer uses net metering or storage air conditioning.

1  Whether the customer takes standby service, or has a rate discount for new or
expanded loads.

1  The enduses served by public lighting and unmetered loads.
PREPA lists 71 tariff codes, of which 47 have customers. Thus, we are faced with five or
six classes, 17 tariffs, and 47 active tariff codes.

D. The Utility System

An el ectric util it ywpicalybedsaggregatedmiuroper at i or
functions:

1 generation (the production of electricity),

1 transmission (the transportation of electricity over long distances at high voltages, at
voltages over 30,000 volts, or 30kV),

1 distribution (the transportation of electricity from the transmission system to the
customers, at voltages under 30 kV), and

1 customer service or retail functions (billing and otherwise interacting with
customers).

In addition, there are overhead costs for general plant and services (e.g., offices,
executives, finance, legal, personnbBttserve most or all of the functions, to varying
extent.

1 Resource Insight, Inc. 7
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Most utilities have some customers served directly from higbkage transmission

lines (often defined as over 100 kV), some from lewatage (roughly 30 kV to 60 kV)
subtransmission lines, anabst from distribution lines (under 30 k\Almost all

electricity is actually used at distribution voltages, so customers served at transmission
voltage must have facilities to transform the power down to a useful voltage.

Figurel illustrates the basic structure of a typical electric utlity.

Figure 1. Conceptual Diagram of an Electric Utility System
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From: http://electricalengineeringdagns.blogspot.com/2012/05/transmissie@md-distribution-system.html

4 The figure shows a single residential custos@wed by a single line transformer; more
typically, a transformer would serve several customers.
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1. Generation

PREPAGs power supply comes from numer ous
characteristics, which can be rougbhganizednto five groups:

1  Steamelectric units that burn fuah a boiler to produce steam to turn a turbine,
which turns an eledt generator. The steam must be condensed (usually using
water) to keep the process operating. PREPA has 13 steam units at Aquirre,
Costa Sur, Palo Seco, and San Juan, which burn theslgesive common
grade of fuel oil, #6 residual. Costa Sur can also burn gas provided by the nearby
EcoElectrica facility.

1  Gas turbines (also celilcombustion turbines), which use hot gases from
combustiorof liquid or gaseous fueb turn a turbine, wich turns an eleat
generator. Gas turbines have been significantly less expensive to build than
steam units (for the same construction year), but bhauallybeen less efficient.
Since the 1980s, the efficiency of gas turbines has been comparable to that of
steam units, due to technological improvements, and have crowded out steam
units, where both plants would burn the same fuel. Due to contact between the
combustion gas and the turbine blades, gas turbines requirebaiity clean
fuels,usuallynatural gas or higluality #2 distillate (diesel) fuel oil. Since
diesel fuel is much more expensive th&residial, the cost of energy from
PREPAOGSsS s tcenénue tqpbk lawet tlsan from its gas turbines, all of
which burn diesel oil. Gas turbines tend to be more flexible than steam plants,
especially large steam plants, many of which tend to start up and shut down
slowly. PREPA owns three old inefficient gasbines at Cambalache, four new
efficient gas turbines at Mayaguez, and 18 gas turliisgsbuted around the
system.

1 C o mb i-cnyeadhite, which combine one or more dgasbines with a heat
recovery boiler fired by the gdarbine exhaust. The boilerguuces steam,
much like a conventional steam plant. Each unit of fuel is used twice, in the gas
turbine and in the boiler, significantly increasing the electric energy produced

g

per unitof fuelCo mb icnyecd e units tend ot dubd dmamd

mai ntt lma m g a < otmb r-dnyeculietsrequire the same high quality
of fuel as do the gas turbines. PRE®#ns two old, inefficient o mb icryed e
units at Aguirre and two modern (and much more efficiem) mb icryed e
units.

1  Power purchasesdmtwo independent power producers (IPPs): a stelattric
coatfired power plant owned by AES andao mb ic ry euhitewned by

1 Resource Insight, Inc. 9
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EcoElectricathe latterpowered with liquified natural gas (LNG)hesetypes

of plantshave high fixed cosfs especially detoAES6s compl ex <coal
and its maintenance atite construction and operation of the LNG terminal at
EcoElectricd but low fuel costs per kWh.

1  Various renewable resources, including 60 MW of PRi&MAaed small
hydroelectric plants (in which waterrtis a turbine), lus some purchases from
wind power plants (in which moving air turns a turbine) and from solar plants
(which produce energy from sunlight).

PREPA plans to add smallo mb ic ry euhits, starting with at least one unit (and
possibly up tahree)at San Juam 2020.0ther potentiaheneratiorprojects(which

would require Commission approvaicludereplacing the gas turbines at the Aguirre

Cc 0 mb ic ry euhite with larger, more efficient turbinebuilding theAguirre Offshore
GasPlatform AOGP) to provide natural ga® fuelexisting and replacement generation
atAguirre; and potentially installing addition 0 mb ic ry euhite. PREPA load is not
expected to grow in the next several yearsgmgeratioradditions arentendedo

replace retiringsteam unitsto improve fuel efficiency, and (if AOGP goes forward)
reduce fuel costs and allow the old Aguirre steam units to operate at high load factors
without violating airquality rules.

PREPA mayretireadditionalunits or relegag¢ themto limited usereducing O&M and
environmentakcompliance costs, depending on load leagld other factors

2. Transmission

Figure2 shows the hilg-voltage portion of the PREPA transmission system, comprising
230circuit-miles of 230 kV lines an@d25circuit-miles of 115 kV line$.This map

created by PREPAloes not showanadditionall,376miles of 38kV lines, probably
because they would makige map too clutteretl

Utilities use a variety of transmission voltages because a higher voltage allows more
power to be delivered through the same size wires without excessive losses, overheating
the conductor, or suffering excessive drop in the opeyatltage over the length of the

line. Higher voltages require taller towers to separate the power lines from the ground

These two plants are wusually called fAcogener ¢
operation of the plants to produce both electricity and ubetatl

6 A circuit-mile of transmission is one mile of line, consisting of three powered conductors and
sometimes a neutral or ground line. A single transmission corridor, and even a single
transmission tower, can carry multiple circuits.

7"The circuitmi es o f transmission | ines are from PREP
p. 3.
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and other objects, and better insulation on underground cables, but may still be less
expensive than running multiple conductors atdovoltages.

Figure22 PREPA’ s Transmission System, as Pl anned
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PLANNED TRANSMISSION SYSTEM
IMPROVEMENTS THRU FY 2018

Source: Fortieth Annual Report on the Electric Property of the Puerto Rico Electric Power Authority,
June 2013

Small percentages of the 115 kV and 38 kV transmission lines are underground or
submarine cable, principally in dense urban areas. The vast majority of transmission lines
are overhead, supported on steel towers or on poles of wood, concrete or othatsmateri

a. Network Lines

The highvoltage transmission network basically loops around the island, with additional
lines connecting North and South, so power from the major generation stations can reach
the main load centers. The highltage transmission connedb some major customers,

to substations that step the voltage down to 38kitansmission, and to substations

that step the voltage down to distribution atih2 8.3 kV, or 13.2 kV.

In any utility system, some of this backbone transmission will bdetkso that loads in

any particular portion of the service territory can be served, even if the local generation is
unavailable or uneconomic to operate. The
generation, and the location of a disproportionate share oh@ist economic and reliable
existing and planned generation on the South coesdtes this backbone transmission

even more important for Puerto Rico.
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The 38 kV subtransmission linesomplement the higholtage transmission, serving the
same types of dirécustomers and substatiché/here load is relatively low, the utility
can serve it with the lessxpensive subtransmission; where load is high, the utility may
need to upgrade to the mezgpensive higivoltage equipment. A new energyitensive
factory hat is willing to deal with stepping down transmission voltages to itsisaed
voltages willusuallybe able to take power in a range of voltages, depending on what
voltage is available at its site.

A small number of customers (mostly on the GST tariff) are served directly from the
transmission lines. Each of those customers must provide its own substation, to transform
the power down to a usable voltage.

Some transmission assets may be part of equired for generation connectidfor
example, PREPA names several switchy#nds are required primarily to connect one or
more generators to the transmission syqleEPRPC02-026 (Confidential)).

To summarizethe uses of transmission equipmentid the following:

1 creating a network that can move power around from many souncesiodelivery
points

1 connecting radial loa(substations and transmission customtrshat networkand

1 connecting generation to the network

b. Substations

Figure2 also showss various kinds of triangléise locations of the some of thé
transmission substations that connect the generators to the transmissionesystae
various transmission voltages to one another, and house equipment for switching and
controlling transmission linedlost substations are centered on large transformers to
convert power from one voltage to another.

C. Generation connection

Some of lhe transmissiotines and substations are required to interconnect generators to
the transmission system. These facilities are commonly treated as part of the generation
function.

3. Distribution

As noted above, the distribution substations and lines aresaéntrely incremental to
the transmission system, and are required only for customers who take service at

8 The 38 kV lines servdistributionsubstations that step down power to a feedet2atV, 8.4
kV or 13.2 kV, just like the 115 kV lines, and also a few substationsstieatdown to 4.8 kV or
7.2 kV.
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distribution voltages. Very few of those customers would be able to take power at
transmission voltages, even if a transmission lineoyatmeir poperty.

a. Substations

The distribution system is fed power mostly from the transmission system, through

distribution substations, although some power may be delivered to some distribution lines
directly from small gener atadstrisufed such as PF
renewables. These are smaller versions of the transmission substations.

b. Primary feeders and branches

From each substation, one or more distribution feeders at 4.2 kV, 8.4 kV or 13.2 kV run
up to a few miles, typically along roadways. Thasemostly on wooden utility poles,
shared with telephone and cable services. Several percent of the circuit miles of
transmission feeders are underground. Again, a single pole or underground route may
carry multiple circuits.

Each feeder may branch offpack up customers on side streets. While distribution
feeders leaving the substations aseallythreephase, like the transmission lines,
branches that do not carry much load may be built as spigisdines, with just one
power conductor.

C. Line transformers

Some customers (mostly on the GSP tariff) take power directly at the primary voltage
(4.2 kV, 8.4 kV or 13.2 kV) and transform it down to a secondary voltage (less than
600V). All residential and most commercial custom@n®stly on the GSSate)take
service from PREPA at secondary voltage&( 208,240, or 440 V. For that purpose,
PREPA must provide line transformers, which are the large cylinders on some utility
poles (for overhead distribution) and the rectangular metal boxes in fronitdings

with underground distribution.

In urbanand suburban settings, a typit@nsformemill serve severalesidential

customers or small businesses, in one building (e.g., a large apartment building) or
several A single large customer on the 6G%ate may be served by one or more dedicated
transformers, and in very rural areagenarelatively smallcustomer may be so far

away from neighbors as to require a separate transformer.

d. Secondary
Somesecondaryoltagecustomers will be served dirgcby aservice drogrom the
transformer to their buildingdthercustomers furtheirom theup the road will be fed

9 In some cases, a higheoltage distribution line (e.g., 13.2 kV) mpgwera lower voltage line
(e.q., 4.2 kV) through a substatidrhave not identified that configuration in Puerto Rico.
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from a secondary distribution line, attached to the same poles as the primary feeder, but
lower down10

Figure3 illustrates these arrangements. In this example, each transformer serves two
houses directly with service drops, and also feeds secondary lines from which service
drops run to two or three othkouses on the same side of the street, as well as four or

five houses across the stregte illustration is for amndergroundystem The basic

layout of an overheadsystemwould besimilar, but since it is easier &iringoverhead

service drops across the stréetn to dig underground lines under the stregtvice

drops might run directly from an overhead transformemt® or two houses across the
street, and the secondary mi g@étreet,withst r un
service drops running across the street to additional custémers.

Figure 3: Line Transformers, Secondary Lines and Service Drops

Riser F
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| —— OO DT EXJ ————————————— s bl f —‘ E
; Open | :

point

X Padmounted transformer
—— Primary
----- Secondary

10 The lower secondary voltage does not need to be separated from the ground quite as carefully
as the higher primary voltage.

11The fAriser polesd on the |l eft are where the
underground to serve this neighboodo
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Figure4 illustrates a typicabverheadlistributionpole, showing the primary lines,
transformey an electric service to one home, and secondary running in both direotions
servemultiple homes.

Figure 4: lllustration of Secondary Distribution Layout
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e. Service Drops

The final step in the delivef power from the utility to the customer is the service line

or service drop, from the common distribution facilities is the public way to the

c ust ome A23dHat limenayebe overhead or underground; even where the
distribution service is overhead, customers may opt for an underground service drop, out
of concerns for aesthetics or reliability; underground lines are not vulnerable to damage
from wind and faihg tree limbs.

For primaryvoltage customers, the service drop is a line at the primary voltage, attached
to one or more phases of primary feeder. For secondary customers, the service drop may
run from the transformer to the customer, or from some caewepoint along the

secondary lines.

12 Since overhead service lines often slope down from their connection on the utility pole to the
attachment point on the customeroés building,
customer.
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4. Line losses

The losses in conductors (including transmission and distribution lines and in
transformers) varies with the square of gqmantity ofpower flowing through the wire, so
a 1% reduction in load reduces los®g about 2943 The levels of conductor losses from
the generators to a distributed generation customer at secondary voltage (such as a
residential customer) are illustratedFigure5.

Figure 5: Line-Loss Schematic
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Reducingac ust omer 6s | oad reduces the | osses
customer, the secondary line (if any) serving that customer, the liséoinauers, the
distribution feeder, the distribution substation, and probably several transmission lines
and transmission substations. Ratesuarealy designed to collect average line losses

13 A 1% load reduction reduces losses to 0.9999 = 0.98 times the original value.
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from customers, scost savings fromny reduction in line losseabove the average level
flow to all customers.

E. Cost Drivers

Utilities make numerous decisions that cause them to incur costs that become part of the
revenue requirement. Some of those decisions were made decades ago, as the utility
made investments based conditions or forecasts at that time. Some of the decisions are
made every day, as the utility dispatches power plants or replaces overloaded equipment.

Many of the decisions that dé&twhanithene t he
historicaldecisions to build particular power plants in particular locaforesult from

complex processemvolving past expectations and many practical complications and
tradeoffs. For costllocation and ratelesign purposes, it is important to identify

relativdy simple metrics (energy use in various periods, demand at various times,

number of customers of various types) that can be associated with particular classes or
customersEffective cost allocation and rate design require the identification of these
cental costcausation factors, or cost drivers.

1. Generation costs

a. Fixed and variable costs

Generation costs consist of costs thatvarablein the short ternandthose that are
fixed over the course of a year or more. The variable costs for utilitiesosglifired
generation (like PREPA) are mostlyel costs, followed by portions of power purchases
that vary with energy taken. In additi@ome O&Mcosts are usually considered
variable:some consumabl®aterials (especially for pollutiecontrol equiprent), along
with costs of replacements (such as of lubricants and filters) and overhauls that are
required after a specified amount of output, equivalerddalll hours of operation, or
similar measure®t In the IRP, PREPA estimated variable O&M&F MWh for small
newc o mb icry eudhite, $8/MWh for reciprocating enginesd$6.8/MWh for small
new combustion turbing$RP Tables 5 to 29).

Some utilities also treat as variable costs cedapital replacementbat are driven by
wear and tear, rathénan the passage of tirte.

Generation costféxed in the short ternmnclude the existingnvestmentmostoperating
costsand capital additions already required by the conditions of the pfhtsf these

14 These costs are comparable to the costs of automotive oil changes and routine services that are

driven by miles driven.

15 These costs are comparable to tire replacements that are driven by wear and tear closely
correlated with miles driven.
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costs arevariable inthelong term as loadsletermine whether new generators are added,
and whether existing generators are rehabilitated and kept on line.

In many cases, utilities that treat some O&M and interim capital additions as variable for
particular purposes (such as rate design or evatuatipotential generation resources)
treat all such costs as fixed for cadibcation purposes, for simplicity. Cesf-service

studies ar@ormallydriven primarily by accountindata that does not readily

differentiate variable from fixed O&M and capitdditions.

b. Capacity requirements

The amount of capacity (in megawatts) required by an isolated utility, like PREPA,
determines whether the utility needs to add new plants, delay retirement of existing units,
and keep plants in full operation (rather thalegating thento limited use.

PREPA, like most utilities, determines its capacity requirement by determining what
amount of existing and new capacity will provide acceptable reliability, measured by
such statistical parameters as the mathematicateegealue of the number of hours in
which it cannot serve load, or of the amount of customer energy it will not be able to
serve in a year, due to insufficient available generafidimose expected values are
computed from models that simulate the schedudf generation maintenance and the
random timing of forced outages, for many potential combinations of outages and load
levels.

The most important parameters in determining the required reserves, usually expressed as
the reserve margin (capacity + pda&di 1) are:

1 High-load hours, including the annual and weekly peaks and the number of other
hours with loads close to the peaks. The system must have enough capacity to endure
multiple outages at the higbad hours. The negreak hours matter becaube t
probability of any given combination of outages coinciding with the peak hour is very
low, but if there are hundreds of hours in which that combination of outages would
result in a supply shortage, the contribution to expected loss of load would be much
larger.P R E P h@dssaries over the course of the typical week dayabout 14
hours a day are within 200 MW (or the loss of any of a dozen PREPA units), so many
hours must contiskofsingladt o PREPAOGS

1 Maintenance requirements. Utilitiagempt taschedule generator maintenance in
months with loads lower than the peak. For PREPA, that would be morities
winter and springUtilities with (1) modest maintenance requirements and€2gral
months with loads reliablyell below thosen the peak months can schedale

16 These measures are referred to as thedbksad hours (LOLH) and lossf-energy
expectation (LOEE),
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routinemaintenance in the ofpeak months, while leaving enough active capacity to

avoid any significant risk of a capacity shortage in those months. PREPA is not in that
situation.Peaks in the lowegbad months are onlgbout 300 or 400 MW lower than

the annual peaks, sgheduling even one large plant for maintenance in ddad

makes its shortage risk comparable to the peak mbtntizarumba explained that

At he maintenance schedul i mg &logodr Molml idn
resultin all thdossof-loadoccurring in the Al20ldsaseasono
result, high loads in any month (or perhaps any week) contribute to the need for

installed capacity.

1 Forced outage rates. All generation units edgmee some mechanical failures. The
higher the frequency of forced outages, the more likely it is that a relativeNdadh
hour will coincide withoutages amultipleun t s, el i mi nating PREPA
reserve and resulting in the loss of load.

1 Unitsizesl f all of PREPAOGS units were very sn
would be gread quite evenly through the year. But PREPA hasubits over 400
MW, an outage at one of those units remaugply equal to about3% of PREPAOGS
annualpeak. This is one reason that PREPA must maintain very hsgiveemargins
of about70% or2,000MW.17 In contrastNova ScotigdPower (vhich has an annual
peak load about 65% as high PREPA )dimits generators to 170 M\&nd finds a
reserve margin d20% to be adequaté.

Some of the factors discussed above have little effect on the types of load that increase

required capacity aneservedevels,buthi gh | oads i n all mont hs
capacity requirement, duePOREP A6 s | ow giatiansh@gmoathge &and ad v a
maintenance requirements additonPREPAGs | ong daily period

that mary weekday hours (and some weekend hours) in each mohitowiribute to
capacity requirements.

C. Cost of capacity

Whi | e PREP A pacity (neasuredinenggawats) is determined by demands in
a relatively small number of hours with high loads, along with the characteristics of the
power plants, the cost of capacity (measured in dollars power megavatgrige part
determined by engy requirementsThe least expensive plants to build and maintain

tend tohave low fuekfficiency (i.e., requiing more fuel to produce lawWh of electricity)

I’7Mr . Zarumba asserts that APREPAG6s o6firmdé res
i s about 30 P.e pagedhHis. deéfinitoicof dfirmbréserve margin is the reserve
margin minus the average amount of capacity that is unavailable at any time.

18 NS Power also has a small interconnection with a neighboring utility, larger seasonal load
variation than PEPA, and lower forcedutage rates.
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and require premium fuels, while steam plants@am@mb ic ry eahite tend to be more

expensive to build, but less expensive to run for many hours in a day or year. For

PREPA, simplecycle gas turbines would be suitable for meeting a few peak loads, but

steam plants have historically had higher efficiency and usséxpensive fuel, while

more recenthc o mbicryed e uni ts havegauss edurtbh en essa meb uf
efficGoeanind yENGedbicryegdlean{| i ke AES hade EcoE
even hi gh ebutstilliowes fdelcasbtisah BRER 0 s -firedisteam and

c o0 mb ic ry eydards The decision to build (or contract with) meeepensive capacity

is driven by energy requirements, not peak loads.

2. Transmission costs

a. Lines

The costs of transmission lines depend on the length of the lideeeaamount of power

they need to carry. Carrying more power requires larger conductors, multiple conductors,
and/or higher voltages, all of which increase costs.

| f each | oad center in a utilityds territoc
meet its peak load, and the power plants were similar, so the utility had no interest in
exporting power from one area to another, the transmission system waildrararily

to allow each load center to draw on the others for backup supply when local generation
was unavailable. In real utility systems, power plants are often distributed very
differently from load, witHarge centralized plantsuilt to capture eamomies of scale,

often in areas far from major load centers. Generation may be sited remotely from load
for environmental reasons, to facilitate access to fuel, to minimize land costs and land
use conflict. Generation plants also tend to vary consideralfiyel cost, efficiency and
flexibility; allowing the utility to use the leasist mix of generation at all load levels

may require additional transmission.

While separating all the causes of the structure of an existing transmission system can be
diffi cult (especially for a utility whosdistributionof load and generation has changed

over the decades), decisions about the nature and location of generation facilities can
have important effects on the costs of the transmission system.

PREPA has chosen tocate the baseload generation plants (EcoElectrica and AES) on
the south coast. The accident of the availability of natural gas from EcoElectrica has
resulted in the conversion of Costa Sur, and the relative ease of siting a gas port in the
south may lad to gas conversion of Aguirre. Combined with the retirement of generation
in the north, the expected increase in relatively-émst energy in the south has

prompted PREPA to propose additional transmission to deliver power from the southern
generation [ants located to San Juan.
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Energy load over the course of many hours affeztsthe sizingand cost of
transmission. Udergroundransnissionis particularly sensitive to the builgp of heat
aroundthelines,sothelengthof peakloadsandthe extent to whicHoads decline from
the peak period tthe off-peakperiodaffectsthe sizing of undergroundines.An
undergroundine maybeableto carrytwice asmuchloadfor a 15-minutepeakafter a
day of low loadsasfor aneighthourpeakwith a high daily loadfactor. To reducdosses
andthebuild-up of heat,utilities mustinstall largercables or morecablesthanthey
would to meetshorteroads.

The capacity of overhead lines is often limited by the sagging caused by thermal
expansion of theonductors, which also occurs more readily with summer peak
conditions of high air temperatures, light winds and strong sunlight. Overheating and
sagging also reduce the operating life of the conductors.

b. Substations
The costs of substations, including ff@ver transformers around which they are
centered, are determined by both peak loads and energy use.

The capacit of atransformeis limited by the buildup of heat created by electric energy
losses in the equipment. Every time a transformer approacleaseeds its rated

capacity (a common occurren@nce transformers can typically operate well above their
rated capacity for short periods of timas internal insulation deteriorates and it loses a
portion of its useful life.

Figure6 illustrates the effect of the length of the peak load, and the load in preceding
hours, on the load that a transformer can carry without losing operati&gTife. initial

load inFigure6 is defined as the maximum of the average load in the preceding two

hours or 24 hours. A transformer that was loaded to 50% of its rating in the afternoon can
endure an overload of 190% for 30 minutes or 160% for an hour. If the afternoon load
were90% of the transformer rating, it could only carry 160% of its rated load for 30
minutes or 140% for an hoéf.

19The figure is fromPermissible Loading of Glimmersed Transformers and Regulafors

United States Department of the Interior, Bureau of Reclamation, Facilities Engineering Branch,
Denver Office, April 1991. This speaifexample is for sel€ooled and watecooled

transformers designed fos&°Ctemperatureise other designs show similar patterns.

20 Utilities recognize that the length of overloads is critical to determining whether a transformer
needs to be replacedor example, PEPCo and Delmarva Power and Light have established
standards for replacing line transformers when the estimated average load owoalfive

period exceeds 160% of the rating of overhead transformers or 100% for padmount transformers.
Theyhave not found it necessary to establish comparable policies for shorter periods.
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Figure 6: Permissible Overlad for Varying Periods
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and evening, and the preceding load is 50% of rated capacity, afternoon load reductions
cut the highload period to three hours would inase the permissible load from about
108% of rated capacity to about 127%. Under these circumstance, the transformer can
meet higher load without replacement or addition of new transformers.

Shortpeaksandlow off-peakloadsallow the transformeto cool betweempeaks sothat
it cantoleratea higherpeakcurrent.Long overloadsandhigherloadlevelsincreasehe
rateof agingperoverload,andfrequentoverloaddeadto rapidfailure of thetransformer.

In alow-loadfactorsystemthesehighloadswill occurlessfrequently,andthe heavy
loadingwill notlastaslong.If theonly high-demanchourswerethe12 monthly peak
hours, for examplemosttransformersvould beretiredfor otherreasondeforethey

experiencedananyoverloadslin this situation,largerlossef servicelife peroverload
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would be acceptableandthe shortpeakwould allow greateroverloadgor the sameloss
of servicelife.

With highloadfactors,therearemanyhoursof theyearwhenthetransformersareator
nearfull loads.Thus,thesizeof thetransformemustbeincreasedo limit overloadgo
thesmallamountthatis compatiblewith acceptabléossof servicelife peroverloadfor
this frequencyof overloadspr thetransformemill burnoutfar too rapidly.

3. Distribution costs

The factors driving loadelated distribution costs are similar to those for transmission.
Substationgind line transformers must be larger, or will wear out more rapidly, if they
experience many higload hours in the year, and if daily load factars high.
Underground and overhead feeders are also subject to the effects of heap hrolt

| ong hoursdé use.

The allowable load on distribution lines is determined both by thermal limits and by
allowable voltage drop.

F.  Cost-of-Service Study

A costof-service study converts accounting data, load data, and other inputs into class
cost allocationgtypically through a threestep process of functionalization , classification
and factor allocatioA!

The principal objective of eostof-service studys the fair and equitable sharingtbie

ut i | i trevénge reguréneedimong the rate classes. Equity has many dimensions,
and is subject to multiple interpretations, leaving room for legitimate disagreements over
allocation approaches. Important apmioas to cost allocation include:

A

1T Each <c¢cl asso6s ¢ 0 nnheedombthe equipnmentina setvices. cur r en't

1T Each <cl assds c¢ on tsageobthetequipmenttooof thehservicesur r e n t
that require the expenditure. Some regul
and require any class that uses a type of equipment to contribute towards the cost of
that equipment, evenftihat usedoes not dre the costs.

1T Each classbds contribution to the ratione
transmission and distribution systems are extended into new areas to serve major

2lUnf ortunately, practitioners use the term fAa
last of the three steps in a traditional eokservice study, the entiprocess, and the final result.
| will try to be clear about which meaning | am using in context.
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customers (mines, factories, resorts); while some houses are served aloag,the w
the line extensions would not have been justified without the anchor loads.

1  How much each class currently uses the service that created a cost in the past. For
example, if a power plant is retired and the building is used to house a small meter
wor kshop, any costs | eft over from the g
allocated a generation, even though it is no longer providing energy or capacity.

Allocation of some cost items, such as DSM expenditures, can be complicated by
differences between the classes that received the service and the classes that benefit from
the service.

Other allocation issues are complicated by the fact that the same expenditure is required
for each of several classes. For example, the cost of theofigédy and towers for the
branchtransmissionine that serves Daguao (or Acacias or Caonillas oillblgpis

required for each of the classes in Daguao, just to serve the area, whether the other
classes exist or not.

1. Functionalization
Most costof-service studies recognize four or fifemctions:

1  Generatiod the power plants and supporting equipmenthsas fuel supply and
interconnections.

1  Transmissiofd high-voltage lines (for PREPA, 38 kV, 115kV, and 230kV) and the
substations connecting those lines, moving bulk power from generation to the
distribution substations.

1 Distributiond lower-voltage primanfeeders (for PREPA, 4.16kV and 13.2kV) that
run for many miles, mostly along roadways, and the distribution substations that
step power down to distribution voltages; line transformers that step the primary
voltages down to secondary voltages (mostly 2@vland 240V).

1 A group of activitie® metering, billing, responding to customer inquiries,
collecting and writing off bad dedtt hat vari ous wutilities <ca
Acustomer costso or Aretail costs. o
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1  Sometimes overhead costs, such as manageméaiic relations, human resources,
and legal staff, and the general plant (buildings and equipment) that supports all the
functions.22

Il n most cases, functionali zation deci si ons
investment that is booked as getieraunitsis usuallypart of the generation function.

But there are exceptions. For example, some equipmenbthkatlike a transmission

|l ine, and is recorded on PREPAGOG6s books as
generation, connecting a generdtothe transmission grid and stepping up the generator

output to transmission voltage. Other equipment may be booked as transmission, but

really function as part of the distribution system, such as parts of substations that

transform transmission voltagéo distribution,

Various utilities further divide these functions, subnctionalizing such costs as the
following:

1  Within generation, segregating plants by technology or operating pattern (e.g., base
load versus peaking).

1  Within transmission, segregagj lowervoltagesud r ans mi ssi on (e. g. ,
34-kV) facilities from highetvoltage 115kV and 2306kV facilities.

1  Within distribution, separating substations, poles, overhead and underground
conductors, line transformers and services; and separatingrgrirom secondary
equipment.

2. Classification

A typical costof-service studylassifieseach function, sufunction, or account within a
function as being driven by one or more of three categories of factors: demand, energy
and the number of customersidfis classified as energglated, generation and
transmission are typically classified as demaardl/or energyelated, and the various
portions of distribution costs are classified as some combination of demand and energy.

2250me COS studies treat overhead as a function, and allocate those costs to classes in
proportion to the total costs (or a portion of costs, such as plarpenges) allocated to other
functions, or on such drivers as the labor cost incurred by each of the other functions. Others
functionalizea portion of each category of general plamd overheadxpense to each ofeh
otherfour functions The same ultimat cost allocation can be achieved either way; the structure
of the COS does not constrain or distort the allocation of overhead costs.
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3. Factor Allocation

Finally, a costof-service study applies ailocation factoror allocator (a percentage
breakdown among classes) to each cost categbttyin each broad type of cost driver, a
costof-service study uses multiple allocators for various cost categories. For example
within the demand classification,

1 The demandtlassified portion of generation plant may be allocated in proportion to
class contribution to the average of the twelve monthly coincident peaks (CPs).

1  The demand portion of transmission may be allocatedass contribution to the
average of a few of the highest monthly CPs.

T The demand portion of distribution may
noncoincident peak (NCP), for the classes that use distribution.

Customer allocators are often weigthtoy the average cost of providing the service to
customers in the various classes, so that the cost of customer relations may be allocated
with a weight of 1 for residential customers, 2 for small commercial, five for medium
commercial, and 20 for industl.

4, Multiple allocation pathways

Any particular choice of functionalizatipolassificationor allocation factor is not
necessarily critical to the class cost allocations, since thevtsstvice study can get to
the same final allocation in severahys. For example, the reality that a portion of
transmission costs are driven by the need to interconnect remote generation can be
reflected by functionalizing a portion of transmission cost as generation, classifying a
portion of transmission as energglated, or using a transmission demand allocator with
some energy component.

5. Results of the cost-of-service study

The principle output of the cesf-service study is a breakdown of the implied revenue
requirement responsibility by class. In addition, eafsservice studies usually also
provide information on the breakdown of costs allocated to each class by function and
classification.

G. Revenue Allocation

Even though the costf-service study involves many decisions and computations, it does
not determineghe revenues that will be collected from each class. That allocation of the
rate increase is a policy decision, informed by the-observice study; the degree of the
regul at or 0 s-offsenvicé dtiudyi; concerrs about rate ghock, gradualism,
financial capability of the classes, and other factors.
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H. Rate Design

Once the revenue to be collected from each class has been determined, the regulator must
determine how the costs will be collected. The following-cesign elements are the
most common g@rts of retalil rates:

1  Fixed customer charges in $/month.
1  Energy charges in ¢/kWh, which may vary:
1 By season.
1 By usage, with the rate increasing or decreasing as monthly use increases.
1 By time of day, if the metering supports collection of those data.
1 By system condition, if metering allows for measurement of hourly usage.

1  One or more demand charges in $A&w@nth or $/kVAmonth, measured when the
customer experiences its maximum load (where metering allows that measurement),
with such variants as:

1  Measuremst over fifteen minutes, an hour, or some longer period.
1  Measurement in all hours, or only duringpeak hours (e.g., 8 to 10Pwm).

1  Computed on the maximum demand in the current month, on ratcheted
demand from the past year, on contract demand, or sombinatiorz3

Other ratedesign options include splitting an existing class (based on usage pattern,
usage level, end use, so@oonomic status, etc.), merging existing classes, and closing
existing rates to new customers while letting grandfathemstbmers remain on the rate.

l. Limits in PREPA Data and Filings

P R E P Aostsallocation and ratdesignproposas arebased on data thetoften not
representative of customer usage patterncasticausatiorEach of the following
challenges is discusseddetail in Sectiond.D to II.H.24

2ZFor example, the billing demand for PREPAO®S
the maximum of (a) the monthiyetered demand, (b) 60% of the highest load in the previous 11
months, and (c) 60% of contract demand.

24 The actions and errors | ascribe to PRER#Y well beresult ofcritiquing its consultants, past
and current, rather than PREPA itséllis not always clear who is responsible for problems in
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As a result of theumeroupp r o b | e ms

T

l
T

= =4

PREPAGs e st idemandalbcatordonatrepaesest thioad

characteristis that driveP R E P Ao8ks

PREPA does not hawensistenhourly usagedataacrossclases
PREPAhas not estimateany measure afoincident peak by claser the class

contribution to transmission amistributionpeak loads

PREPAhas not performed a recent loss study for transmission and distribution

losses

PREPA analysis and presentatmfnits claimed subsidiein ratemaking, cost
allocation and rate desidrave been inconsistent and confusing
PREPAOGSs costof-sgrviae stddyncorporated important conceptual and
computational error, including the inability to properly compute the industry

standard avege-andexcess deman@ED) allocator.

The update cosif-service study introduces new errors.
PREPAG6Gs consultants were unable t-o just
design proposalsncluding the failed attempt to use the AED allocator and the

proposed rate unbundling

wi t -bf-sdPvReEsRudyptisat study st

not useful for allocating costs or revenues among tariffs. Some of the errors could be
corrected within the duration of the current meding, but other problems, particularly

the lack of load data, cannot be overcome during the schedule for this case. Turning
PREPAGs effort at cost al
studies widely implemented across Nortimérica will require at least one additional
proceeding, and likely a series of reviews.

ocat i offseniicat o

The PREPA marginatost study is also too badly flawed to use in rate design.
Rehabilitating the marginalost study should be feasible in a rdésign proceeding in

2017.

These and other problems are discussed in more detail in subsequent sections.

J.
1.

a.

Summary of Conclusions and Recommendations

Triage of issues

Issues ripe for determinations in the this proceeding

P R E P AiGasfiling in this proceedingpad problemshat PREPA has not been able to
correctandmanyoPREPAOGS responses

to discovery

the analysisPREPA must determine where the problems originate and improve future analyses,

as | discuss in SectidiX .)

28
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and inconsister® As a result, it has been difficidhd timeconsumingo determine
what PREPA ands consultant&new, and what theyid in preparing the filing.

Nonetheless, thimllowing issues can, and in many cases, must be decided in this
proceeding

T
l

= =/ =/ =4 A

Allocating responsibility forevenues among classes

Determining whether toncludebase levels of fuel and purchagsalver costs in
base rates

Settingfixed monthlycustomer charges for residential and sroathmercial
tariffs.

Distributing rate increases betwesmergyand demandharges for larger nen
residential customers

Retainingor changinghe GRS inclining block
Retainingor closingthe TOU rates

Resolvingthe level of subsidies to be recovered, as well asstt@very
mechanism.

Determining whether tariffs will benbundédinto generation, transmission and
distributioncomponentsas PREPA proposes

Making initial deteminations regarding issues that will be considered in detail in
later proceedingge.g, for distributed generatioandnetmetering or on a case
by-case basise(g, loadretentionand economidevelopment ratgs

Issues that can be deferred to a separate proceeding
Cost allocation and the cest-service study methodology

Marginal cost study
Estimating loss factors
Rebalancing energy and demand charges

Reviewing inclining blocks for residential rates

2Some of these problems arise from PREPAOS
overall vision for data collection and retention.
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1 Reviewing structure of discounted resitahrates
Optimizing TOU rate prices and periods
Expanding TOU options

Seasonal rates

= =_ =_ =9

Improved unbundling

1  Designing details fodistributed generation amgttmeteringrates

The Commission deferred many of these issues in its Resolutdoveinber 3, 208
(CEPRAP-20150001).

2. Revenue allocation

PREPA proposes to increase mostnoasi denti al customer <cl ass
allocation (excluding the transition charge) by a bit more than half evitrage

percentage revenuecrease. To make up thiéference, the residential revenue

requirement would be increased twice as much, about 117% of the system.aMegage

public lighting rates (including the unmetered rates, which are also mostly lighting)

would be increased by eight times the system geei@ince the public lighting rates are

mostly used by municipalities, who are not required to pay for the lighting service, this

latter increase primariliyncreases the level stibsides

Given the serious defsendce studghie €Esnmission URRE P A6 s
decide how tallocate revenues in thisirrent rate proceediran some other basis.

Faced with inadequate or inconclusive emisservice analyseg®otanunusual
occurrence)regulators frequently allocate revenue increases on an gepeahtager

equal cenperkWh basisacross rate classdéno specific aspects of the revenue

allocation can be determined to be inequitable, unfair, or unreasonable, there is no basis
for assuming that any particular change in the allocation patutdwepresent an
improvementl therefore recommend théite Commissiompply an equal revenue

adjustment for most tariffis this proceeding, while moving to improve the available

analyses in the upcoming radesign proceeding

As | discuss in Sectiodll.D, PREPA's proposealverage revenue per kWh for the aon
subsidized GRS tarift low, compared to thproposedevenue per kWh for the general
service classes. Hendeecommend thahe Commission increase the revenue allocati

to the GRS class (and hence to ¢kteer residential classes that use the GRS tailblock) by
a few percent more than the system average.
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3. Riders

Act 57-2014and Act04-2016requirethatPREPAincreasecustomelill transparenghby
adding line item®n the bill for sulsidies CILT, fuel and purchased powétREPA has
proposed that each of those items be a separate reconciling rate rider.

a. Subsidies and CILT

PREPA has proposed that subsidies and CILT be allocated to classes in proportion to
energy sales an@gcovered through a uniform systewde charge on altlasse®xcept

the RH3customer class

The CILT costs are treated reasonably in rate design. Bisdéely thatPREPA will
be reconciling all costat leastannually for the foreseeable future, special
reconciliation mechanism is necessary for@heT charge.

PREPAhas proposethatcustomers in the LRS, RFR and RH3 tariffs be exempt from
the subsidy charge, in addition to the RFR class being exempt from the CILT @malge,
reflects those exemptions in its ratesign computation3.he current record contains no
analysis of the need of the lawcome customers for this additional assistance, compared
to the burden on other tariff classes, or the equity of exempting somdizetsi

customers but not otherBhe Commission should reconsiderthe separateate-design
proceedingvhich discounted rates should be exempt ftbenCILT and/or subsidy

charges, and how those charges should be reflected in rate design fanteasitsh

some or all loads are discountéthless additional information emerges in the hearing, |
recommend that the Commi ssion accept PREPA
of this proceeding.

PREPAS treatment ofhe CILT and subsidies itost allocabn is inconsistent with the

policy goals of the legislature and PREPA itsBREPA failsto subtracintentional,
policy-driven subsidies (including exemption of some customers from the subsidy and/or
CILT changesjrom the target revenues for eaafifieded tariffclass PREPA should

improve the tracking of CILT and subsidiesbioththe costof-service study and rate

design.

As | explain in SectioV.B, P R E P A dopssedpsubsidy rider includes some costs that
are notsubsidies, and others that cannot be determined to be subsidies absent improved
load and cost of service data.

b. Fuel and purchased power

Currently, PREPA recovers all of its fuel costs and purchpeedr costs througlwo
separate, but very similar, cost riders that it sets and reconciles on a monthly basis
PREPA proposes to include the forecast level of fuel and purclasest expense in
base rates, artd recoveronly the deviation from those forecasts through the FCA and
PPCA. This approach is revennoeutral and has no inherent adverse effects on cost
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allocation or rate design. Some ratesign options, such as inclinibdpck rates and
time-of-use rates, may be easie structure with the fuel and purchagsaver costs
folded into base ratess PREPA proposes

On the other hand, PREPA is required by #4016t 0 s how t he customer
charge in a single line on the bill, and the total purchasseer cosbn another line.

Since the base and rider portions of fuel and purchased power would need to be

combined on the bill, keeping fuel and purchased power costs entirely in theatibar

than in base ratemay be easier to present and less confusing feomiess Whether fuel

and purchasegdower costs are largely in base rates or entirely in riders, the customer

should observe the same total rate, and aiwklimed customer will respond to either

rate design with the same pattern or consumption and catiser. Hence, customer
understanding is a key consideration in this particulardessgn issue.

In addition, as noted in the report of Commission experts Fisher and Horbwitz,
forecast of fuel costs farY 2017 provided in the original filing and refcted in

P R E P A 6-design @ropesappears to be far too loMessrs. Zarumba and

Garnovsky agree that fuel costs for FY 2017 will be significantly higher than they
originally anticipated, but recommend proceeding with the base rates that include only
the original low forecast of fuel costs and recovering the difference in thedsietider
Customers may be further confused if PRERIBatesthe new rate desigimtendedo
includethe bulkof fuel costs in base ratesith a large part of the fuelst in the rider.

While there are pros and consnmving costs into base rates, that action appearsite be
timed andoremature?® Unless new information becomes available through the hearings,
| recommend that the Commission require that all fuel amdhaseegoower cost be
collected through the riders.

4.  Tariff-specific rate design issues

In SectionVIl, | di scuss a n-esigneproposafsthth@®EBBPeAG s r at e
modified. The major changes | would make arkeep the tariffs bundledicrease

energy charges rather than demahargeskeep the timeof-use rates opermand

maintain the GRS inclininglock rate.

260ne of PREPAOGs objectives in copowdrecostsnigy a bas
base rates may be thegire to classify and allocate the fixed portion of purchased power on a

basis other than energy. When the Commission determines the appropriate allocation of
purchaseghower costs, PREPA can reflect that decision in setting different PPCA rates for each

tariff class.
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. The Embedded Cost-Of-Service Study

A. Purpose of an Embedded Cost-Of-Service Study

The purpose of an embedded eokservice study is to equitably dividesponsibility

forpayingt he wut i | ity s (inthivypeooeeding, the pjojected easte fart
FY2017)among classes and rateiffar It is not a guide to rate desighhe costof-

service study resulidentifywhichclassess s e t he services that re
but do not really indicate whtause which costg’

Rate design, in particular, should be driven primarilyrarginal costsrather than
average embedded costs.

B. The Structure of an Embedded Cost-Of-Service Study

An embeddedaostof-service studgan be structured in several ways, but the most
common conceptual process consists of three dtapdionalization, classification and
factorallocation Generally speaking, functionalization identifies the purpose served by
each cost, classification identifies the general categdigctdrs thadrive the need for

the cost, and factor allocation sets the parameter to be used in allocategcost

among classe.

1. Functionalization

Costof-service studies divide the udpievei tyds a
functions such ageneration, transmission, distributiqriis a category afosts directly
related to connecting and interacting witHh
Aretail 0o costs), and a category of shared
(e.g, administration, financial, legal services).

This toplevel functionalization of cosis driven by accounting records, and mosthef
functionalizationdecisions are nenontroversial. In somsituations, the function of an
investmenimay not match the accounting category. Examples inchal&llowing:

1 Transmissionines and substations that are dedicated to connecting generation to the
transmission networkl hese assetwe often in the accounting records as
transmission but are functionalized as generation.

27 For example, an investment made in the 1980s to serve the energy requirements of factories
that have since shut down may be equitably allocated to the classes in proportion to their current
use of energy. But it would not be correcttodapgtt t odaydés customers cau:

28The third step is wusually called fAallocati on
process. To reduce confusion
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1 The substations connecting transmission ttridigtion, but also providing
transmission service$hesewhich might becarried in the accounting records as
entirely transmission or entirely distribution, but split between transmission and
distribution in the functionalization process.

1 Equipment within transmissiorsubstations that afeok like distribution equipment
(e.g., poles, line transformers, secondary conductors, lighfihgse might bee
booked in distribution accounts, but are functionally part of the substation.

In addition, manyostof-service studiesubfunctionalize some costs within a function,
such as the following

1 Within generation,

1 Segregating baseload generation (which runs whenever it is available, or nearly

so) from intermediate generation (which typically runs several iy and
peaking generation (which runs only in a few Rigad hours and when other
generation is unavailable)

1 Separating generators by technoloyrecognize such factors as renewable
resourceprocured to meet enerdyased environmental goalsdthe differing
reliability contributions per kilowatt of various technologies (e.g., wind, solar,
thermal)

T Within transmission,

1 Segregatindower-voltagesubtransmissiofacilities (under 100 kVYrom higher
voltage facilities.

1 Treating interconnections differently from the internal generation net{dok.
applicable to PREPA)

Separating substations from lines.
Separating underground from overhead lines.
1 Within distribution,

1 separating dustations, lines (comprising overheadgso undeground conduit,
and the wires) and lineansformers

1 Dividing lines into primary and secondary components
1 Within customer costs,

1 Subfunctionalizing meters, services, meat=ding, billing, customer service and
other components, each of whictay be allocated separately.

1 Within general costs,
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1 Subfunctionalizing by type of cost: pensions and benefits, property insurance,
legal, regulatory, administration, buildings, office equipmant so on.

2. Classification

The second step of the classiC&SSclassifieseachfunction or sukfunction(i.e., each

type of plant and expense) as betagisedy one or more categories of factars

particular, most costf-service studies use the classification categorielewfand,

energy and customeumber and some use other categoritREPA uses eelatively
granularclassification scheme, including four demamthted classification categories
(production, transmission, primadystributionand secondarglistribution), two energy
categories (streetlightinand other), contributions (covering CILT and subsidies) and net
income.

3. Factor allocation

The final step of the allocation process is the application of an allocation factor or
allocatorto each cost categop.An allocator is a percentage breakdavfithe selected

cost driveramong classe®Vithin each broad type of cost drivetjlities usemultiple
allocators for various cost categories, suctiaa®us measures of contribution to
coincident peaks (a single annual peak, or 1 CP; the averagestdldaghload monthly
peaks; the average of all twelve monthly CP contributions (12CP); average of dozens of
high-load hours)pr theclassannual maximum loachprncoincident peakr NCP) at any
time during the yeagll of which are useds measures aemand. Generation allocators
are sometimes differentiated among resources, to reflect the usage of different types of
capacity and to retain the benefit of legacy resources for historic [Castamer

allocators are often weighted by the average cgstayMiding the service to customers in
the various classes.

4, Roles of functionalization and classification

While they are convenient parts of organizing a-obéstervice study, functionalization
and classification decisiorsge not necessarilyritical to hefinal class cost allocations
The costof-service study can get to the same final allocation in several ways. For
example, the reality that a portion of transmission costs are driven by the need to
interconnect remote generation can be reflected bytibunadizing a portion of

29N ote that allocation is the term normally used for the entire process of assigm@ngaev
requirements to classes, and is also the term used for the last step of that process.
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transmission cost as generation, classifying a portion of transmission as esateyy,
or using a transmission demand allocator with some energy comgénent.

5. The COSS model

The ECOSSIwould be transparent and flexibte allow both theutility and interested

parties to examine and make changesaansistentnanner Model usersisould be able

to change allocation decisioimsa central location on the spreadsteeat have thse

changes ol | ow t hrough the model 6s cal cul ati on

Whena costof-service studynodel is transparent and flexible, both thiéity and

interested parties are able to check the calculations, confirm their understanding of the
methodologies, evaluate the impact of the Company proposals on rate classes, and
develop alternative ECOSS methods.

C. Principles of Cost Allocation

1. General principles

In reviewing the COSShe Commission should apply a numbeguoiding principles
particularly the following:

1 The study should serve only as a guidesteenueallocation, not aghe sole
determinantEven the best cosif-service study reflects many judgments,
assumptions and inputs; other reasonable judgments, assumptions and inputs would
result in different cost allocations. In addition, concepts of equignexbeyond the
costof-service studyodés assignment of respons
services provided by those costs, to include relative ability to pay, gradualism in rate
changes, and other policy considerations.

1 Consideration of margihaost and incentive effects should be reflected in rate
design. Hence, cost allocation should msially be driven by concerns about
allocation affecting rate desigh.

1 The principal objective of a COSS is the fair and equitable sharing of embedded
costs.These terms are subject to multiple interpretations.

30 Nova Scotia Power, for example, uses a transmission demand allocator that is a driven about
62% by class energy use and 38% by class contribution to the peainleads of its three
highestload months.

31 Occasionally, cost allocation may constrain rate design, by limiting the revenue requirements
available to design rates. When those situations are identified, the allocation of revenues among
classes may be modified to allow efficient and effectiverated gn. Gi ven PREPAOGS
embedded costs, this is unlikely to be an issue in Puerto Rico.
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1 The touchstone for equity the COSSs class contribution to the current and
historical causation of costs. Most costs are equitably allocated on the current usage
of equipment and services; somedeyg costsnay bemore equitably allocated on
past usage.

1 Cost of service allocation only splits costs among classes and does not directly
determine rate designs or provide price signals to customers. In some cases, providing
adequate price signals may r@guedefinition of rate classes or other changes to the
cost allocation.

1 Cost causation should be assessed by using the most realistic practical antdgsis of
measurable factors that cause or dthes utility to incurvariouscoss. Excessively
simplified concepts of cost causation should not be allowed to distort allocation in
identifiable ways.

Costs should be allocated on the best available data.
Whenever possible, the rules for cost allocation should be consistent among classes.

Cost causation shadistinguish between complementary or alternative investments,
which substitute for one another, and incremental investments, which add costs to the
system.

1 Allocation should strive for geographic equity, treating classes similarly, regardless of
the higorical accidents of the vintage and design of the system across the service
territory. Thus, the fact that one class happens to have a disproportionate share of its
members in areas with highdistributioncosts should not normally be a
consideration irthe allocation oflistributioncosts

1 The factors used in the COSS should be derived from straightforward methods that
can be revised in the future to reflect changes in customer characteristics, loads, and
changes in system characteristics.

2. Incremental and complementary investments

Customers receive service at various voltages and with a variety of equipment. Most of
the distinctions between types of equipment represent alternative or complementary
methods for providing the same service. For example, various feeders operate 884 kV,
kV, or 25 kV, and as overhead or underground construction, depending on load density,
age of the equipment and other considerations. While the power flowing from generation
to a customer served at 25 kV may not flow over aky/4eeder, the &V feedes serve

the same function as the-RY feeders and (in places in which they are adequate) at

lower cost. Serving some customers at 4 kV and spreading the feeder costs among all
distribution does not increase costs allocated to the customers served fiwectlye
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25-kV feeders; converting thelkd feeders to a higher voltage would increase costs to all
distribution customers, including those now served at 25 kV.

On the other hand, some distinctions in voltage level represent incremental investment:

1 In sone cases, a distribution substation and feeder can bring service to customers that
would otherwise be served by an extension of the transmission system at higher cost.
However, most customers served at distribution voltages cannot take service directly
from the transmission system. Even if a transmission line runs right past a
supermarket or housing developmdtREPAmMust run a feeder from a distribution
substation to serve those customers. Distribution in its broadest sense is thus
principally an incremeil service, rather than an alternative service, needed by and
provided to some customers but not all.

1 Similarly, mostcustomers who take service at secondary voltage have a primary line
running by or to their premises, yet cannot take service directhynadny 32 The line
transformers are incremental equipment that would not be necessary if the customers
could take service at prima#y.

These incremental costs should be functionalized so that they are allocated to the loads
that incur them, while each groopcomplementary costs (such as various distribution
voltages) should be treated as a single function and recovered from all customers who use
any of the alternative facilities.

In other situations, distinguishing between incremental and complementtsxande a
little more complicated. Examples include the treatment of transmission equipment at
different voltages and the treatment of secondary poles.

Yet many utilities treat subtransmission as an incremental cost, and charge more for
delivery to custmers at subtransmission, even though they are less expensive to serve.

Similarly, distributionpoles carrying only secondary lines are less expensive than poles
carrying primary. If a customer served by a secondaly pole had decided to be served

at primary instead, the primary pole would have been more expensive and that higher
cost would have been allocated to all distribution customers. Secondary poles (unlike line

32Another way of looking at this relationship is that secondary customers are those for whom
providing service at secondary has a lower total cost than providingesetyprimary. Sharing
utility -owned transformer capacity is less expensive than having each building own its own
transformer. See Sectid.3 for a discussion gbrimary and secondandistribution

33 While mostsecondary conductors parallel primary lines and are incremental to the primary
system, some secondary conductors that extend beyond the primary lines are complementary,
since they avoid the need to extentnary lines.
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transformers and most secondary lines) are la@st alternatives to some primary
poles34

D PREPAG6Gs Approach to Functionalizatio

The PREPA/Navigant ECOSS model recognizes fivddapl function® Generation,
Transmissi on, Di stri but i ¥and Gewdnah whick REPA ¢c al
includes shared costs supportive of the other functRiREPAfunctionalizes a portion

of each category of general plant and overhead costs to each of those four functions.

Other cost of service studies treat overhead as a function, and allocate those costs to
classes in proportion to the costs allocated terdimctions, or on such drivers as the

labor cost incurred by each of the other functions. In this regard, the structure of the cost
of service does not constrain or distort the allocation of overhead costs.

The basicstructure of functionalization in PREA 0 s -ofesensce study is reasonable.
While some transmission costs could be refunctionalized to generation, the same
outcome can be achieved in the classification or allocation steps of the-cestice
study.

E. Probl ems | nLokRiR&&ahd Bemand Allocators

The amount of generation, transmission and distribution capacity required to serve
customers is determined in large part by aggregate loads on each component of the
system. Depending on the system and the type of equipment, the impordanhimabe

a few hours a year, a few hours a month, the highest fifty or hundred hours in the year,
the average load in several contiguous Hagd hours, or total hourly load. The
maximumload of any one customer or even one class is much less importi@nmns of
costcausationthan themaximumtotal load in Puerto Rico, a city, or a neighborhood.

The COSS spreads costs among classes based on the class contribution to loads that are
considered to incur each paquéniyausedl@ad porti c
related allocators include:

34 Similarly, a portion of the secondary lines replaces primary llhése customers that can be
served with secondary poles required primary service, PREPA would need to extend the primary
lines rather than secondary lines. Hence, a portion of secondary lines are also complementary to
the primary system, rather than adei. While PREPA does not know how much it spends on
secondary plant, the ECOSS treats 40.5% of distribution costs as being required only for
secondary.

3The function name Acustomerod is confusing, s
describingte f actor that drives the cost. PREPAOGsSs i
not vary directly by customer. Other COS studies use other names for this category, such as

nretail cost so; I am not aware tef a particul a
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1 the class contributions to the annual system coincident peak (CP),

1 the average of the class contributions to multiple thaglal hours, such as the twelve
monthly peaks (12 CP) or all hours with coincidentiqsegreater than a threshold
(such as 95% of annual peak),

1 the average of class load contributions at times of particular types of stress, such as
substation peak loads,

1 the class maximum peaks regarding of timing ¢nomcident peak or NCP),
1 and energyn dl hours or in higHload hours.

Most utilities develop estimates of class load factors using a program of hourly metering
for a subset of customers in each c¢class, t
including coincident peak by month, naroincident peak by month, percentage of

energy used in the higbad hours, and other information useful for planning and cost
allocation3® Load research provides data needed to develop allocators that measure class
contribution to periods of high systdoads.

1. Inconsistent sources of load data

PREPA and its consultants understand howoteduct load research lopnstrucing a
statistically significant sample of the load data for a class:

In terms of how the sample of customers was selected (ap@itable), in a

total group of customers (universe) of a particular tariff (or the ones with hourly
data storage capability) it is possible to select a valid statistical sample. The
universe of customers is categorized in strata classified by the carmsuwip

that group of customers. Once the customers are stratified, it is proceed to extract
a sample by means of the calculation of the average, mean, deviation and standard
deviation, via a previously designed formula. When the formula is executed we
will obtain a smaller number of customers representative of the customer strata.
The number will be the sample (n) in the universe (U) of every strata. The number
(n) is the number of customers to study to know the representative behavior of
each strata of @tomers. (CEPARG-04-10)37

However,PREPA does not currently have a load research program.

36 Most utilities have developed load shapes by class from hourly metering samples, since at

least the 1970s. The Publittility Regulatory PoliciesAcof 1978 required gat he
kilowatt demand load curves for each electric consumer @asgiich there is a separate rate,
representative of daily and seasonal differen

37 A similar detailed explanation is provided in CEPR-7-21.
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PREPA does not have an established meter data management and load research
capability, neither in terms of hardware, software nor trained personnel to

perform suctanalyses, and existing systems must be improved to achieve the
desired daily reads. (CEPIRC-08-04a)

In the absence of a current load research prograunpstof-service study relies on a
mix of datafrom several different yearas provided in CEPRRCG02-020, CEPRPC-04-
016 CEPRPG-04-17 andCEPRPC07-20a

1 Hourly load datdrom FY 2009 (July 2008 to June 2009) fariff code 312, the
industrial portion of the GSP rate.

1 Hourly load datdrom FY 2010 (July 2009 to June 2010) smme sample dhe
customers ireach of thdRH3, LRS, GRScodes 111 and 112BAS andGSS(codes
211 and 311)ariffs.38

1 Hourly load datdrom FY 2014 (July 2013 to June 2014)fot he avai |l abl e ¢
(some but not altustomerson some special ratesqdes603, 613 an®53).3°

1 Hourly load data fronFrY2009f or At he avoaGIT@duésE3& | i ent s 0O
313)40 For tariff code 313, PREPA providegarticularlyobscure responsehich
seems to be saying that PREPA invented much of the data for this tariff code

The exertse was based on the customers connected to the different Transmission
system bars, using real and simulated data. This was completed using three
different approaches.

38Mr . Zar umba s ay s loadHaators valdies are the saassused in BVis 2009 i
and 2010 ( GECQOR11). But if the load data are from FY 2010, as shown by the dates in
CEPRPGC02-020, they could not have been used in FY 2009. Resolving these inconsistencies in
PREPAOGsSs descripti ons leskformal stakehalderaprocessyeadingto e asi e
the ratedesign proceeding.

While the cosbf-service study treats RH3 and LRS customers above and below 425
kwh/month as separate tariff codes, PREPA uses the same load shape for both the large and
small custorars. PREPA uses separate load data for the GRS customers covered bydihe fuel
discount (tariff code 111) and other GRS customers, and for the commercial and industrial
customers on the GSS rate.

39 The response to CEPIRG-7-22a shows the number of hourheters (which PREPA suggests
were all MV90 meters ICEPRPC-7-22b) by tariff code. Uag data froma subset ofustomers

that have MVV90 meters may introduce bias, depending on how these customers werefgelected
the MV90 meters in the first place.

40 The response to CEPRC-04-12 indicates that the GST data are from FY2013, but CEPR
PC-07-09 states that the data are from FY2009. The hourly data with date tags were not provided
in CEPRPG-02-020.
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i. Available real datéa there were customers which had real data for the full
period (FY 2009) and some which had part of it. For these:

a) Full period real data hourly load curves were simulated using real data.

b) Partial period real datahourly load curves were simulated using real data
and typical days, based on available real data.

ii. Non-available real datathere were customers for which real data was not
available for the full period. For these customers, the hourly load curves were
simulatel based on other customers with real data available (normalized based
on kWh). The normalized load curve used to represent a customer without
data, depended on the type of client (i.e. commercial, industrial), type of
business (i.e. pharmaceutical, utivsater pumps) and LF valueCEPRPCG
7-20cy!

Hourly load data from FY 201#r all customers on LIS and related special rates

(tariff codes 333 & 673), PPBB, the Navy GST accounts (513), and the standard and

special TOU rates.
Load datdrom theRH3 sampleapplied to thdRFRclass

Load factors computed from a lost 2002 load study for unmetaitgd TVtariff
codes 70, 71 and 80

Data from a 1996 study fétublic Lighting codet24.

Assumed load shapes for other unmetered and pligtiing tariffs, basedn
daylight hours for Public Lighting codes 421 atft?,andUnmetered Services 060
061, 072 and 073

Data from FY2009 focommercial GSRCEPRPGC04-14).i For t ar i f f
obtained from available meters was used to emulate a representaticarnoadfor a

code

year) which provi de s-Poan5)+hHo;mCHEPRPGO4& | ue s o

21, it appears that tisedatawereavailable for only one week, in October 2068.

41| understand PREPA to be saying that it used real datagortion of this class, a
combination of real and madgp loads for a second portion, and entirely rrapdoads for a
third. PREPA does not specify the portion of the tariff code in each of these categories or
provide any data on the process for estingathe missing data.

42T he data and fHdemul ationo have not.been

provi

43 The response to CEPRC-07-022 suggests that PREPA obtained some current load data from
MV90 meters for tariff ode 212, but PREPA did not provide any such data in CE@RB2-
020.

42
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1 Similarly, CEPRPG-04-016 claims thatP-13(414)| oads wer e esti mat e
from t he av autHasnotlpmvided those ndtasor, specified the vintage of
the data

Much of the information essential to a review of the reasonableness of the load data and
load calculations is not available

2. Missing data and computations

Forthe major secondary tariffs (RH3, LRS, GRS, GR8GAS), PREPA describes its
process for developing load data in general terms, but has not been able to provide any
details:

Almost all clients at secondary distribution voltage service have meters with
cgpability for remote reading (daily). In addition, many of these meters can
provide for hourly data storagéhis exercise was performed for FY 2040.

random sample by tariff was selected, from a group of clients with remote reading
meters with hourly datstorage capability. CERRG-04-016

The data used to derigdemandallocatorsfor these tariffss not currently available
becauseodh fAdat a s taffectmgihe tarfffs(CEPRRCO76229 that occurred

Aar ound Ma&4n particula2, PRE®PAs anable to provide the number of meters
sampled in each of these clasaed the data from each met@HPRPC 0720b). Itis

also unable to document the load research method, including the usage strata developed
for sampling customers and the numberusgtomers selected for each strat@EPR

PC 0721 b and c).

PREPA has not provided any hourly load data for tariff codes 212, 213, or 313.{(CEPR
PCG-2-20). It is not clear whether PREPA has these data or the workpapers from which the
load shapes were estimated.

3. Probl ems i devephiem &f desnand allocators

a. Estimates of non-coincident peak loads

MessrsZarumba and Granovslgfaim thafP R E P A 6 s a loagedearab program
precluded thestimaton of the contribution of the various classes to the system peak load
(the coincident peak or CFgxhibit 8.0 page 16)Their explanation for the absence of
these important data is that customers equipped with hourly metering constitute only
about 14% of the peak loaBxhibit 8.0, pagd.7), so PREPAacksinformation about the
peak contribution of the classesking up the other 86% of peak load.

44 Since FY2010 extended through June 2010, and analysis would have required some additional
time, it is difficult to see how PREPA could have lost these data in May 2010.
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Instead, Navigarderived the allocais for fossil generation plant, fixed PPA charges,
transmission and modistributionusing arestimateof each tariffcod® s annu al non
coincident peakNCP)loadin 2014.PREPA irtends that th&lCP load representhe
maximumcombined load ofhe customersn that tariff code whenevethat loadoccurs.

The NCPs, even if they were properly computed, would be entirely inappropriate for
allocating equipment shared among the ratesetaPREPA does not have one
generation system for residential customers, another for street lights, another for
secondary commercial customers, and so on. The vast majority of transmission lines
serve a wide mix of classddostdistributionsubstationsand feeders also serve a mix of
classesln the real world, customers are mixed together in the real world, sharing
distribution, transmission and generation resourties.loads that matter are at the times
of high loads each line, each transformer, d&edgeneration system, not at the times of
the maximum load of a class or tariff code.

Just as PREPA did not know the load of most customers at the time of the system
monthly or annual peaks, PREPA does not know the date or time of the 2014 NCPs, let
alonethe load of each class. Navigant produced its estimate of 2014 NCPs in-sid¢ipree
process:

9 For whatever yearo6s | oad sample was avai
monthly energy and necoincident peak of the sampled load and computed the
NCP Ioad factor for that montt.

T For each month in FY 2014, multiply the
monthly load factor from the sample, to estimate a monthly NCP.

1  For each tariff code, select the highest of the estimated monthly NCPs.

Navigant usedhte highest monthly NCRs estimated in the thragep procesdpr each

tariff code within a rate clasghich is even less realistic as a cost driver than NCP at the
class or tariff levelApplying an NCRbased allocator by tariff codeses different péa
hours, days and months feeighboringcustomers in the same rate class. For example, in
the nonpublic-housing residential class, small LRS and subsidized GRS customers are
treated as peaking in February, large LRS andsutisidized GRS customers intGloer,

and netmetering in June. Navigant estimates that the pdfdicsing tariff codegwhich

all use the same load shapedchtheir NCP in yet another month (November). Non
residential tariff code NCPs are spread over eight mpathshown imablel.

45 Monthly load fator = monthly average load + monthly peak load
= (monthly energy + hours) + monthly peak load.
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Table 1: PREPA's Claimed NonCoincident Peak Month by Rate Code

PREPA NCP Peak Mon

Non-Net- Net-

Metered Metered
RH3 and RFR (1:087) Nov
LRS 109 Feb
LRS 110 Oct Jun
GRS 111 Feb Jun
GRS 112 Oct Jun
GSS 211 Oct Apr
GSP 212 Oct Feb
GST 213 Sep Sep
TOUP 862 Jun
CATV 0071 Aug
USSL 082 Feb
GSS 311 Feb Nov
GSP 312 Nov Nov
GST 313 Sep Jul
LIS 333 Sep
PPBB 343 Feb
TOUT 363 Nov
TOUT SBS 393 Oct
TOUT 963 Sep
GST 513 Sep
GAS 711 Jun Jun
LR13 414 Feb
PLG 421 Oct
PLG 422 Jan
PLG 423 Feb Jun
PLG 424 Feb
Unmetered 01045 Jul

The timing of the NCP fothe netmeteringcustomersn several tariff codes

demonstrates the arbitrariness of this allocaapproachLacking load data fonet

metering customers, Navigant assumed that thene&tring customers have the same
monthly NCP load factor as the regular custonteirscemany ofthe netmeteringtariff
codes were growing during FY2013, as additional customers installed solar equipment,
Navi gant 06 s tosedcthheN@Pfdr tnenetietering customers in a later

month than the rest of the tariff code, as showhablel. For seven of the eleven net
metering tariff codes, Navigant identifies a later NCP month than thdistibuted
generation counterpart. For one tariff code, PREPAtifies the base class NCP as

being in June, at the end of the fiscal year, so thenegtring NCP cannot be latdihe
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NCP months are the same for two tariff codes; only one tariff code has an earlier NCP for
customers with nemetering than those withau

b. The option of estimating coincident peak loads

While Navigant chose to develop estimates of N@Rariff code by monthMessrs.
Zarumba and Granovslgfaim thatthey could not estimate coincident peaks, since they
did not have currertiourly load datdor each tariff code.

In circumstances where all clients within a tariff have hourly load data available
in PREPAGsSs MVO90, coi ncPREPAdoespatlakes can be o
hourly data for all classes of customéd&P allocator approach was used,

because it does not depend on the moment i
and it is possible to have a representative value in tariffs when hourly load data is
not available for all c¢clients, which is PR

researcldata.(CEPRPCG02-023)

Contrary to Navigantodés claim, reliable est
from a representative sample of customers, just as estimates of iiRtdas Navigant

estimated NCP load factors from whatever data were awiliabbuld have computed
themonthly CP load factorsgither for a single peak hour in each month, oafor

averageofhigh oad hours) as easily as it compute
insistence that it was forced to use a single estimateddyG#&tiff code, rather than

coincident peak, is not supported by the reality of the data availability

F. Generation Allocation

1. Classification to energy

Navigant classifiesnly fuel and fuel additives to energy, while treataligfixed costs of
generation (debt service, nfuel O&M, capital addition@nd associated overheads and
general plant) as being 100% due to estimated annual peak démianlis not
appropriate.

Classification of generation plant as though plaateinstalled only to meet peakas
reasonable ithe era when eadbssilfueledutility built only one type of power plant

(e.g., coaffired steam plants) and plants differed only due to their vintage. This notion
led to classification of generation as 100%ndedrelated. Since thewlifferent power
production technologies have bes#veloped. In modern utility systems, power

production facilities are built both to serve demand (i.e., to meet reliability requirements)
and to produce energy economicallfnis change means that it is appropriate to allocate
some of the plant costs to energy usage rather than to demand.

46 Navigant uses different peak hours for different tariff codes.
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Thus, dilities elsewherelassify fixed generation costs in a variety of ways: Manitoba
100% on energy, weighted to hifgpad periods; Nova Scatiabout 66% energy; and

Utah 25% energy, just to name a few | happen to be familiar with. Various jurisdictions
derive these percentages from a number of specific methodologies (the eqyoealet
method, probability of dispatch, basgermediatepeakdesignations, and others). These
methods consideghe importance of energyn a plartby-plant basis.

Under the equivalent peaker method, the demantkliability-related portion of the cost

of each generation unit is estimated as the cost per kW alkapgsudly a simple

cycle combustion turbine) installed in the same period timesfteetivecapacity of the

unit. The cost of the unit in excess of the equivalent gas turbine capacity is-energy

related Due tohigherforcedoutage rates, lengthy méémance shutdowns, and the size

ofunits( such as PREPAG6s Aguirre 1 and 2 and Ci
plant capacity typically supports less firm load than a kilowatt of capacity from a small

peaker.

In contrast to these method®REPA cosiders the fixed costs of the generation sources

that contribute to system reliability to be incurred solely to meet peak demand. Following
this outdated view of cost causation, PREF
plant (debt payment, depretia on, operating and maintenanc
charges for IPP as 100% demaethted.

The only generation costs that PREPA recognizes as eradeggd are its hydro plants

the cost of purchasingind and solaenergy from independent power puoérs.Since

the hydro generation is reof-the-river (i.e.,the power is available ontp the extent that
there is water flowing through the dam and energy cannot be stored for use when most
neededl PREPANot considethe hydrato provide reliabldi.e., firm) capacity CEPR
PC-04-09). The solar and wind IPPs are treated similarly. For this reason, PREPA
classifies these three types of generation as 100% eradeggd (PREPA=xhibit 8.0,
pagels).

Some fixed costs of the fossil power plants shoulddmsidered energgelated, as
described below.

a. PREPA fossil

As | discuss in SectiohE.1.q P RE P A @lsctrisand: @ mmb ic ry epdargsare
more expensiveo build and maintaithangasturbinepeakers’” Those excess costs
should be classified as energlated.

P R E P A 0 sincludedI$56 mitlion for the Aguirre Offshore Gas Port (AOGP) project
and related expenditures for converting the Aguirre steam plant from oil (€&

47 0Or reciprocating engines, as Mr. Zarumba suggests would be the-mgesapacity.
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PG02-014) In the IRP order, the Commission limited recovery of the AOGP costs to
$15millioninFY2 017, pending further amaahthesi s of
IRP, I understand that thmrpose of this investment is teducefuel costsand to the

Aguirre steam plant to operate at a high capacity factor. Thedmsersion costs should
therefae should be classified as 100% enenghated.

The rationale for pollutioontrol costss similar to that for AOGPThe purpose of

pollution controls is to red@cemissions from fossil plant® allow them to continue

burning lowcostfuel at highcapacity factors. Peaking units that are only needed in a few
high-load hours annually can afford to burn expensive clean fuels, and are often allowed
to have higher emission rates, since they operate so little. Hence, need for the pollution
controls is drive primarily by the energyserving function of thether fossilplants.

PREPA explains thdiNo significant air pollution control costs have been made due to
(1) the financial condition of PREPA (2) the company is awaiting the decision on the
Integrated Remurce Plan (CEPRPC02-13), so the allocation of pollutienontrol
investments would not be relevant to the @dstervice study for FY201Future
investmentgor environmental controlshould be treated as enengfated.

b. Fossil power purchases

PREPAGs contracts with EcoEl ectrica and AE
fixed charges in dollars per month that PREPA must pay, regardless of how much energy

it takes from the power producer, so long as the plant meets contracted requifements
availability; and variable charges in $/MWh that PREPA pays for the energy it takes.

Navigantproposes to classify the fixed portion (about 44%jsopayments to

EcoElectrica and AES as demaradated. (ScaduleG-1, G2, tab Cale3.1b).Messrs.

Zarumba and Granovsky appear to assume thagangratiorcost that is committed for

the rate year shoul d be conrnhteddbexhib&4l0 Af i xed:c

pageb)

This treatment is not consistent witbst causationlhe purchased power aggments

with EcoElectrica and AES would not have been the lowest way to meet peak loads.
The only rational purpose for PREPA to have entered into these contracts would have
beento access lowepriced fuels (coal and LNGnd high efficiencyThe fixed portions

of thecontract paymentsiclude the costs incurred to import, store and burn coal and
LNG. The excess of those costs, over the fixed charges for a contemporaneous gas
turbine peaking planshould be classified as enengjated

2.  Allocation of demand-related generation

Typically, utilities allocate demancelated generation based on some form of class
contribution to system peak loads, referred toascident peak@P). Theloads that
determine how much capacity a utility requinesy beconentrated ira few hours a
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year, a few hoursy eachmonth, the highest fifty or hundred hours in the yeasome
other measure of the loads stressing system relialSlityne utilities skip the
classification step and use an allocator for generatiorctimbinegpeakdemand and
energyconsumption

MessrsZarumba and Granovsky propose a third option, an Aveaagé&xcess
Demand (AED) allocatgibased on a single annual NCP for each tariff cdtle
standard computation of the AED allocator is fairly simple. It is jusstime of the
following two computationgs

class share of average demand (which is the same as its share of enexgysisah
load factor, plus

theclass share of excess demand (peak minus averdfjé)system load factor).

The AED supposedly reflects energy use, since average load for each clasanisyabt
energyrequirementlivided by the number of hours (8,760 in a 1eap year). But

addirg in the excess portion of the allocator (computed as class peak minus class average
load), with the weighting of the average and excess portions, result in an allocator that is
actually very close to the NCP allocatér.

PREPAGs use of ArgRlattdgenardtibndas sdveral pobldmnst,
Navigantcannotexplainwhat the AED allocator ismitended to represent whya utility
mightuse it.The explanations dhe use of the AEBrom Messrs. Zarumba and
Granovskysuggest that they would haypreferred to use the CP allocator, if the data
were available, and settled fille AEDas if it werethe only alternative to a coincident
peak allocato(PREPAEXxhibit 8.0, p.17; CEPRPCG02-01 andCEPRPG-02-03). In
CEPRPC02-06, Mr. Zarumba says:

NCPis not the only appropriate allocator. There are other allocators besides NCP
that can be used to allocate generation plant. However, PREPA had limited load
research data and, therefore, other allocators (e.g. CP) were unavéil&sig
PC02-06)

48 This computation is explained and illustrated with examples in the NARBEric Utility
Cost Allocation Manual (January 1992pable 410A. Even when | directed Messrs. Zarumba
and Granovsky to this explanation in CEPR-02-01, they were unable to ceatly implement
the standard computation or explain their deviations from the standard method.

49 Some regulators correct this problem by developing an avaradjgeak allocator, which
allocates a portion (often the system load factor) on energy andithender on peak load,
rather than using the excess load. The aveaaggeak allocator is usually computed using
some type of coincident peak.
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As | de<ribed in Sectionl.E.3, Navigant could have developed estimates of class CP
contributions in the same manner as it developed estimates of NCP by tariff code. Even
oncePREPAGs c garesuudn tha @Ptapproach, they still had several potential
options based on the NCP estimates, inclu@ngsing the annual NCP or the average

of monthly NCPs, an(®) using the NCP directly, an AED allocator,allocators

combining the NCP with measures of energy consumpiibay made no attempt to
provide a rationale for their use of the AED allocabarsed on considerations of cost
causation

SecondMessrsZarumba and Granovsky calculate the AED allocator incorreltigy
introduced three errors into the computation:

1 First, they computed the average demand (Seh. G2, Tab Calel) as sales +
(class annual loac€tor x hours). Average demand is simply the total number of
kWh consumed in the year divided by the itotamber of hours in the year. Load
factor does not belong in the calculation of average demand.

1 Second, theynicreagdexcess demand, but not average demand, by the ratio of gross
to net generation at PREPA power plaais odd adjustment that inflateiseo
component of the calculation relative to the other

1 Third, they ompuedii Aver age & Excess Demasmpe after
sum of AAverage Demand after Loss Adjust
Adjustment, 0 rather t lespetctivelyehy gybtemlaady t hos e
factor and (I system load factor)Vithout the weights, NCP plus excess of NCP
over average load (however average load is calculateald simply bethe NCR but
for thepreviouserror.

In response t&€ EPRPC-02-02, MessrsZarumba and Granovsky acknowledged two

errors in its calculation, claimed to haafeeadyi r e wor ked t he schedul e
but did not actually provide the revision at that time. In response to CEFIR-016,

t hey st laatdd adorstare mathgefnapplied to energy sales to achieve average

demandd T wo mo MessrsZarunabt @ad Granovsky submitted a revised COSS

that corrects only one error and retains the miscalculation of average demand. With the

one correction, theresultof Navigaw s cal cul ati on is a straig
AED allocator. (se&ch. G1, G2 (Workbook) REV 2014.0-11.xIs, Tab Calel, Row

71 (ANCP Demando versus Rowd3TtiBnotclesrer age &

whether they understand that tHegveeffectively abandoned the AED method.

50 This supposed correction is not mentioned, let alone explained, sapp&emental testimony
(PREPA Exhibit 5.0).
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Third, most important, neither the AED nor taderlying annuaNCP estimatesnake
sense as an allocator for generaaod transmission, since differeliassearecharged

for peaks in different monthés | explain in Sectioft.3, PREPAUGdence wn e
indicatesgthat all monthsareequally importantanygeneration demarallocatorshould
include at least one hourly load from each month, and perhaps more

PREPA should not be ugjrany AED computation or NCP loads to allocate costs. In the
ratedesign proceeding, PREPA should do its best to develop estimates of coincident
peaks and a CP allocator recognizing the hours that are important in determining capacity
requirements. Thoses@mates should be improved and updated as PREPA develops
improved load data.

G. Transmission Allocation

1. Functionalization

As discussed in SectidrE.2, transmissiohines are needed both to serve load and to
integrategeneration The generatiomelated portions of transmission equipn@ent

including switching stations,ubstations and transmission lines required to tie generators
into the general transmission netwairkd reinforcements of the transmission system
required by remote generation locations and by economic dispatch, are often
functionalized as generation.

PREPA identified several switchyarthtat are required primarily to connect one or more
generators to thigansmission systenbut could not quantify their costSEPRPG02-

026 (Confidential)). Hence, PREPA functionalizes all the transmission investments to
transmission.

2. Classification

Navigant classifies transmission as entirely dematated. For most@ansmission costs,

this approach is reasonabl e, but some asse
transmissiommay actually be related to interconnecting or integrating generation. Those
facilities should be functionalized as generatielated and thuslassifiedin the same

manner ashe fixed costs of the associated generat@ailities connecting peakers

should be treated as demamedhted, those connecting the baseloaded IPPs should be

primarily treated akargelyenergyrelated since thdacilities were built to access the IPP

energy benefits
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3. Allocation of demand-related transmission

PREPA proposes to allocate transmission on its AED fdea®ed on estimatddiCPs.51
As with generation, the NCP demand allocator does not reflect thesdoeeind
transmission costs or thevdrsity of load on that systerdsing anyNCP factor (but
especially the NCP by tariff code) to allocate transmission costs theiefarerelated to
cost causation or an equitable allocation of costs

The hours of mamum transmission loads may be different from the hours of maximum
generation stresBor example, the power lines from the south shore to San Juan may be
most heavily loaded at moderate demand levels, as power from AES and EcoElectrica is
shipped north. Ahigh load levels, more of the southern generation is probably used in
the south, generation on the north shore increases, and the line loadings mayldecline.
addition, generator maintenance does not necessarily smooth out transmission reliability
risk across months in the same way thapitead generation shortage risks.

In the ratedesign proceeding, PREPA should attempt to develop an allocator based on
the hours in which the transmission lines experience theirlpadk. If that is not

possible inthe near term, PREPA can temporarily an allocator based on loads in a large
number of hours with high system loads.

H. Distribution Allocation

1. Classification

PREPA classifies all distribution plant as 100% derratated. Some utilities classify a

portion of distribution as customeglated based on a conceptual view that the size of
distribution component&.g., the diameter of conductors, the capacity osframers)s
load-related, but the number and length of equipment are custetaged. This view is
overly simplistic. PREPAGSsS is a more real.|
several reasons.

First, much of the cost of a distribution $gm is required to cover an area, and is not

very sensitive to either load or customer numBére distribution system is built to cover

an area, because the total load expected to be served will justify the expansion. Serving
many customers in one mufamily building is no more expensive than serving one
commercial customer of the same size, other than metering. The distribution cost of
serving a geographical area for a given load is roughly the same whether that load is from
concentrated commercial oisgersed residential customers.

SIAs | di scuss above, due t ealled AEBDnallocatonisat i c a l er
actually just an NCP allocator.
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Second,dad levels help determine the numhbed typeof units, as well as their sizi

many situations, additional conductors are added to increase capacity, rather than to reach
an additional customeFor example, sload growsuitilities buildan additional feeder

along the route of an existing feeder ¢oen on the same poles); loagecond feeder to

the end of an existing line, to pick up some load from the existingdinket an

additional feeder in parallel witln existing feeder, to pick up the load of some of its
branchesandupgrade feeders from singdase tdhreephase

Similarly, the number of poles does not vaigh the number of customeras PREPA
acknowledges fiah ad{litional service is addado an existing street with electrical
service, there is usually -R@20ee)d amomdafilidt a
would not be reasonable to assume any pole savings if the number of customers had been
reduced by-PB@2037) 0 ( CEPR

Third, load can determine the type of equipment installed, in addition to size and number.
Electric distribution systems are often relocated from overhead to underground (which is
more expensive) because the weight of lines required to meet load makes overhead
servce infeasible. Voltages may also be increased to carry more load, requiring early
replacement of some equipment with more expensive equipment (e.g., new transformers,
increased insulation, higher poles).

While distribution costs are driven by load levéthe maximum load oreach piece of
equipments not the only important loads explained in in SectiohE.3, increased

energy useespecially at highoad hours ath prior to those hourgan also affedhe
sizingand service lifof transformers and underground lines is driven by the energy use
on the equipment in higlvad periodsPREPA does not classify any portion of
distribution costs as energglated or usa demand allocator that recognizes the effect of
multiple hours of high use on distribution costs

In the ratedesign proceeding, PREPA should develop a distribution allocator that reflects
load in the periods in which the peak loads occur owligtebution substations and

feeders, as well as the ngarak and prgpeak loads that contribute to thermal overloads

on that equipment.

2.  Subclassifying distribution costs

One important issue in cost allocation is determination of the portion of distribusbn co

that is related to primary service (the costs of which are allocated to all customers, except
those served at transmission voltage) as opposed to secondary service (the costs of which
are borne solely by the secondanitage customeds residential, GSSstreetlighting,

etc.).

PREPA r ec o g nideal sitdatidan ik e tofsagiegate accounts between
Distribution Primary and Distribution Secondary voltage servicd&ERRPC-02-
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031_Attach OL However, the Company does not keep records of distibptant cost
by voltage level. Instead PREPA providmtaggregate estimate of the percentage
breakdown of distribution costs:

PREPAOGs plant accounting information does
primary and secondary voltages. However, the PRRlanning department

provided Navigant with a ratio of 59.5% for Primary and 40.5% for Secondary,

which was subjectively determined for distribution costs that were not directly

assigned to secondary voltage (i.e., line transformézzghilfit 8.0, p.14) 52

Navigant applied this single factor to all distribution system costs from substations to
lines and poles (except line transformers).

Navigant 6s use o fbasic probemdriratiNavganipreserded this s t wo
ratio asan estimate of thpercentagef distribution cost that is secondaguipmentlt

turns out thathe ratio thaPREPA provideds an estimate afhe secondanportion of

total distributionload, which Navigant took to be equivalentttee secondaryortion of

costs

PREPA stimatal that 405% of distribution NCP load is served at secondary. PREPA
then assumed that, for secondary customers, the secondary system costesr kich

of loadas the primary system, and hence that th8%4@f NCP served at secondary
should pay fo 405% of the system as the assumed cost of secondary, pid 40the
595% of the distribution cost at primgror 65% of the distribution costs, resulting in
secondarygustomers being assign2d’ times as much as primarystomersperkW of

NCP (CEPR-PCG02-31). This is an arbitrary basis for functionalization; there is no reason
to expect that that costs of primary and secondary service would match loads.

Second, the primargecondary cost breakdown differs by distribution component.

PREPA did makean exceptiorirom its generic 40.5%/59.5% spidr the Line

Transf or mer ac c o dirdlyassecats®l swei & specificvaltageb e A
level service (CEPRPC-02-31). Since the purpose of line transformers is to step down
voltage from primaryo secondary level, PREPA appropriately charges line transformer
costs to secondary customers only. However, PREPA overlooked two other components
that can also be directly associated with a specific voltage stk of both substations

and pols are diven by demand at the primary levBEREPA should allocate both of

these capital accounts and associaf@erations and maintenance basegrimary

loads.

52 The Secondary Only portion changed from 40.5% to 41.8% in the Revised COSS Zarumba
presumably as a result of the change inctlileulation of Tariff GSP (212) NCP (PREPA Exhibit

15.0, p. 13Sch. G1, G2 (Workbook) REV 2014011, Tab @A Calc 2.10). PREI
the costs of its equipment should not vary with its assumptions about loads.
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The costof-service studynodelthat Navigantreated for PREP#s constructed so that

the subfunctionalization afistributionplant accounts between primary and secondary
essentially requires that a single ratio be applied to each distribution accounts other than
line transformers. (Schedule 15 G-2.xIs, Tab Cal€.1) The model can accommodate
different primary/secondary ratios for different type of equipment only if the

relationships are manually traced through-bgicell, formulaby-formula to make sure

all associated costs are changed in concert with a changmuis. Even Messrs.

Zarumba and Granovsky do not seem to know how to make such a change to their own
model. When asked to treat all substation costs as prangtrjpution Mr. Granovsky

r e s p o unébeudately, substations are not a line item on th&iblution revenue
requirement o and coul dCERPRRCGOR28M).f or m t he <con

For the ratadesign proceeding, PREPA should develop albased estimate of the

division of costs between primary and secondary equipment. PREPA can easily identify
several accounts as being either due to primary load (substations, poles) or secondary
load (line transformers), but may not have the data necessary to subclassify conductors,
and may need to develop an estimate based on typical configurations. Ingéretéom,
PREPA can develop better data, perhaps in conjunction with the rebuilding of failing
feeders.

a. Substations

Distribution substations take power off transmission and feed it into the distribution

system at primary voltage. All distribution substati@eliver only primary power, and

therefore should belassifiedas 100% primary as opposed to PREPAOGS
40.5% of substation costs as secondatgted

b. Poles

Poles should also be functionalized as 100% primary. Nearly all poles damarylines

and the incremental pole cost for adding secondary lines to a pole carrying primary is

often negligiblee3 PREPA confirms that secondary service adds little to the cost of poles
that carry bot h s e dfapotephat)is carendy[uged]orrhaitr y | i ne
secondary and primary lines had its secondary lines raimthesdifference or reduction

in costs would be very smaltquipment used in holding secondary lines has a very low

cost compared to those used for primary in6SERRPC-02-031, d and e).

Furthermore, the small number of poles that are secormdyyreplace primary poles at

lower cost as explained in SectidhC.2.

53 Secondanyonly poles are usuallyhsrter and skinnier than primary poles, which typically also
require crossrms. Where only secondary lines are needed (for the last couple pole spans at the
end of a street, for example), PREPA would save on pole costs due to the customer taking
secondaryervice, rather than requiring primary supply and a bigger pole.
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3. Distribution demand allocators

Class NCHs commonly used for demand allocatiohdistribution costsThis allocator
would be appropriate if eadomponenbverwhelmingly served a single class, and if the
equipmenpeaks occurred roughly at the time of the class.g@REPA ase of NCP by
tariff codetakes thidreatment step further; itmplicitly assumes that each piece of
distribution serves only one tariff code.

Theseconditionsdo notactually appf to P R E P By8tam, for the following reasons:

1 Mostsubstations and feeders serve several tariffs, in different classes, and many tariff

codes(CEPRPC-02-029)

1 Customers in a single class, in different area and served by different substations and
feeders, magxperience peak loads at different times.

1 The peakmonthsfor substations do not align with theonths at which Navigant
estimates thelass NCPs.

Table 2: Distribution of Peak Loads By Month (% of MW)

Substation PRER Estimates

Annual of Tariffcode

Peals NCPs
Jan 4.6% 0.01%
Feb 3.7% 6.2%
Mar 3.6% -
Apr 8.8% 0.1%
May 4.4% -
Jun 3.9% 0.8%
Jul 6.6% 2.1%
Aug 20.9% 0.1%
Sep 10.8% 17.3%
Oct 22.1% 68.6%
Nov 4.5% 4.8%
Dec 6.1% -

In the ratedesign proceedinggREPAshould estimate the contribution of each class to
the hours when load on the substatma feedeis highest. The resulting allocator
should reflect the variety of seasons and times at whikoad on this equipmepeals.

In addition, the allocator shuld reflect the negpeak and prgpeak loads that contribute
to overheating and aging of equipme®electing the important hours fdistribution
loads and the weight to be given to the-peak loads may require some judgments.

PREPAnNeeds to develop ddional information on its system loads for cafibcation
planning, operationand ratedesign purposes. Specifically, it needs to understand when
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each of its feeders reaches its maximum |I@akhe mix of rate classes on each feeder
and distributio substatio4

Once PREPA has more reliable customer load data, it can develop a more appropriate
allocator fordistributioncosts, such as ttistributionclasses contribution to loadtae
times of substation peaks.

l. Allocation of Customer-Classified Costs

PREPA classifies the following costs as 100% custenglated costs: service drofibe
lines from the street to the customenketers, customer installations, meter O&M, and
customer billing expense (Schedulel(3G-2,Tabs Cal€.2 and @lc-3.1b). Navigant
allocated each of these costs based on a weighted number of customers. It based the
weights on estimates of the relative cost of the meter by tariff code (Scheduld- G
2,Tab G5e).As explained by Messrgarumba and Granovsky, thélity incurs higher
customer costs to serve highese customers:

A weighing approach was adopted as an average residential customer generally
uses less customeelated facilities (i.e., amdividual residential customer does

not have nearly the samdling expense as a largedustrial customer)rhe

weighing factor chosen was meter costs, as meter cosésder customers are
higher than for smaller custome(gxhibit 8.0, p. 19)

PREPA refers to this weighted customer all
shown in the following table for a sample of tariff codes. A weighted customer factor can

be an appropriate method for allocating custeratated costs-or example,he cost of a

Cc u st osereiae drep clearly varies withnumber of factors that differ by class:

customeioad (which affects the capacity of the service), the distance from the

distribution line to the customer, underground versus overhead servicambenof

customers sharing a service (or the number of services required by a single customer),

and whethecustomersgequire3-phase service

However, P R E P AtbreeprabfempsiFicsiaPRBPARvassiot able to provide

the derivation of the relatermeter costs. In response to CEP®11-01, Mr.Zarumba

points tohis marginal cost studgs the source of the values used incibetof-service

study, but its relative meter cost weights in the two reports are not consistent, as shown in
Table3. The marginal cost study provides cost estimates for spigise and threghase
secondary meters, and for two types of tkpbase primary meterSomehow, M.

54 PREPA does not have data on the loads on feeG&RBRPC02-030).

55 The number of services is smaller than the number of customers in the residential class (and to
some extent small commwal), since several customers can share a service drop irfamuily
housing and some commercial buildings.

1 Resource Insight, Inc. 57



THE EMBEDDED COSOF-SERVICE STUDY

Zarumba derived meter charges for transmisamhstreetlightingustomersvithout
input from the marginatost studyand derived primary meter weights lower than the
range of primary weights in the margirast study.

Table 3: Meter-Cost Weights in the Costof-Service Study and MarginatCost Study

In MCS

Tariff Code Voltage In COSS Low High
PLG 423 S 0.86

PLG 421 S 0.97

Residential S 1.00 1.0

PLG 424 S 1.02

PLG 422 S 1.07

GSS 211 S 1.15 1.0 2.0
LR13 414 S 1.33 1.0 2.0
GAS 711 S 1.34 1.0 2.0
GSP 312 P 1.41 1.6 2.0
GSP 212 P 1.43 1.6 2.0
GSS 311 S 1.45 1.0 2.0
TOUT 363, 643,653 T 1.48

GST 313 T 1.51

GST 213 T 1.52

TOUP 862 P 1.57 1.6 2.0
LIS 333, 663; 673 T 1.57

TOUT 963, 393, 623, 633 T 1.57

GST 513, 603, 613 T 1.57

PPBB 343 T 19.67

In addition,the marginatcost workpapefat Cale5 in the updated versionlisesa
different set of weights fdrilling and meter expengban for meters, with primary costs
at 9.4 to 9.8 times the residential cost. Again, the margioststudyis inconsistent with
the costof-servicestudy andindicates thathe costof-service studerred in the use of a
single set of class weights fdf eustomer costs

Second, Navigant has natovided any support for assuming that a weighted customer
allocator based on relative meter castanappropriate allocator of other customer costs.
There is no reason to expect the variation in the averaj®ta meter to be a good
measure of the difference among classes in other average customdfarastaumple,
thevariation in the averageost of a service dropmong classes dependsanumber of
factors thahave nothing to do with the cost of mefethe distance from the distribution
line to the customer, underground versus overhead service, the number of customers
sharing a servicdropd andothers that may havesny different effects on meters and
service drops, such &smdand3-phase service.
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Third, the number of servicetropsis smaller than the number of customers in the
residential clagss(and to some extent small commerdkassey since several
customers can share a service drop in Afiaitily housing and some commercial
buildings No adjustment to the allocation of services for the nurobeustomers
sharing a servig®r the number of servicdimesrequired by a singllrge customer
(CEPRPG-02-045, 0247).

J. Overheads

Overheads are costs that cannot be directly assigned taifzartinctions. In the

category of overheads, | include the capital costs that PREPA records as General Plant in
Accounts 38899 (which includes office buildings and warehouses) and the O&M
expenses that PREPA records as Administrative and General (A8). G1, G2,

Tabs 8.04 and Inpt#t). The cosbf-service study provides a breakdown of General Plant

by account, butloesnotdo the same foA&G. PREPA has not considered the mix of

A&G expenses, and what causes each of them.

Some of the A&G accounts the standardtility accountingsystens serve a single
function and are driven by a single factor. For example, pension expenses and other
employee benefits vary with the number of employees and/or salaries.

On the other handananyof thestandard\&G accounts serve multiple functions.
Administrative salaries pay employees in human resources, financing, public relations,
regulatory affairs, the law department, purchasing, and senior management. Some of their
work is driven by employee numbers (e.g., hamasources), others by capital

investment (finance), and most by a mix of labor, fuel procurementusbexpenses,

and capital investments, including dealing with disputes with suppliers, customers,
regulators and other parties. Purchased servicesnolaygle consultants on new power

plants, fuel and equipment procurement, power transactions, environmental compliance,
worker safety, and many other activities.

Rather than consider these overhead costs separately on an -dgeaccbunt basis,
which is theapproach typically used by utilitieNavigantfunctionalizd andclassified
General Plant and A&®n a single labor factoignoringhow overheaaostssupportall
other aspects of utility operatiofscheduleG-1, G2, tabsCalc2.2and Cale3.1h).

PREPA acknowledged that not all A&G expenses are related to labor and that:
1 some expenses are related to plant, such as insurance and financeRQCERB52)

f factors that dri ve PRErégA&@msy maters,a l expense
environmentalssues, licensing issues, legal opinions, local legislative requests and
evaluations, eminent domain, general lawsuits, among otilerswh i ch ar e not
related to labalCEPRPC-02-053)
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Nevertheless, Navigadeclined tgorovidea justification for dassifyingeach

Administrative and General Expenses account based ondatdl@imply alleged that

fiLabor ratiosaregener al |l y accepted appPGaROF)% o cos
PREPA should revise its cest-service study to functionalize and sty overheads on

an accounby-account basis.

Navigant did break out one A&G expense, the Energy Commiasggssmejtor
separate consideration in the costservice study, butlassifiesthis costimproperly.
Utilities normally includeregulatory ommission expenses an overhead and spread it
over an allocator that reflects the benefits of regulation. PREPA classified the
Commission assessment as 100% custarlated(meaning the assessment is based on
the number of customergiving the followng rationale:

The justification for functionalizing the PREC AssessmeritQf¥6 Customer and
allocatingg that cost using the Client allocator is based upon the assumption that all
customers equally benefit from the oversight of the PREEPRPC-02-57)

The benefits of the Commi ssionds oversight
classesd tot al bill s t haslntemns of coshbaasatiop f ¢ u S
the PREC Assessment covers expenditures on many types of proceedingshieefor
Commission, including rate cases, Integrated Resource Planning, review of generation

plant investment and power purchase contracts, and thé’bugiase Adjustment

Clause. Demand arehergyuse are the major contributdcsthe size otheassessmén

and the cost of its regulator{fferts.

The Commission assessment should be allocated on revenues, or a close proxy, such as
energy.

K. Treatment of CILT and Subsidies

The Legislature or PREPA have instituted a number of provisions that provide bill
discownts or credits to various groups of customers. The decision to reduce the revenue
responsibility of some customers increases the revenue responsibility of other customers.
PREPA recognizes the allocation of free electricity to municipalities as contriburio

lieu of taxes in the CILT charge and about 14 other discounts in a subsidy charge. These
are described in detail in Sectivhn

The costof-service study re@mizes the need to recover subsidies, and adds a subsidy
cost to the revenue responsibilityedch classPREPAeven allocates CILT and
subsidies to classes (LRS, RH3, and RFR tariffs) thpabposes to exempt from the

56 While labor is an appropriate factor for functionalizing or allocating some overhead costs
(e.g, pensions, payroll taxes and employee besjeiitis not a suitable allocator for all overhead
costs.
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subsidy and/or CILT chargas theratedesign process$t PREPA does not believe that
these tariff classes should be paying those costs, allocating the costs to those tariffs
results in a confusing cost allocation that is not a useful guide to revenue allocation

While PREPA allocates ¢hcosts of CILT and the subsidies over all classes, it does not
similarly allocate the benefits those subsidies to the recipient clas$able4 shows

how the costof-service study auld reflect the intended reduction in revenue recovery for
each tariff with subsidies. Ththexostexampl e
allocation to each of thesidential tariffs, fronScredule G1 REV 201610-11, Calc

5.2.1 have added a line reflecting the intentiomahsfersof coststhat PREPAas

identifiedfor each of the tariffs (the RH3, RFR, and L&Scounts, the lifgoreserving
equipment discount, the fuel subsidies, and didegiosit discount). These costs are
transferred to from these specific tariffs to the subsidy account that is allocated across all
customers.

Table 4: Correction of PREPA Class Revenue Requirement for Subsidies

Classification: RH3 RFR LRS GRS

Production Energy $1,451,156 $16,940,982 $39,147,501  $366,474,489
Production Demand $1,380,651 $17,025,087 $33,964,830 $324,229,988
Transmission Demand $372,358 $4,591,623 $9,160,229 $87,444,006
Distribution Demand- Primary $485,475 $5,986,484 $11,942,960 $114,008,101
Distribution Demand- Secondary $589,481 $7,269,006 $14,501,574  $138,432,757
Customer $1,084,005 $6,542,688 $27,363,644  $179,383,811
Contributions(CILT and Subsidies $269,467 $3,145,796 $7,269,358 $68,051,194
Other Income -$50,042 -$584,202 -$1,349,984 -$12,637,708
Direct Assignment $10,634,579  $25,731,367 $2,984,692 $17,437,359
PREP#Aeported Requirement $16,217,129 $86,648,830 $144,984,804 $1,282,823,99¢
Transfers -$1,406,384 -$20,076,641 -$24,942,245 -$11,398,515

CorrectedRevenue Requirement $14,810,745 $66,572,188 $120,042,559 $1,271,425,484

Table4 includes only the residential tariffs, but The same approach could also be applied
to the CILT and subsidies received by various customers in the commercial classes, the
tax credits in the idustrial classes, and the subsidies received by public streetlighting and
unmetered classes.

PREPAGs t a sdiscoonts totclasses rhighnhbg easier if it added a tariff code for
each rebate, soabuld separatelyeport the sales and revenues fradmarcheson the

analog rate (who amhargel the GRS tariffrather than the GSS tariff that would

normally apply) hotels receiving the hotel discount, residential energy in each class
provided under théfe-preserving equipmesubsidy, and so on.
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L. Miscellaneous COSS issues

1. Transmission use by the PPBB class

The PPBB (Power Producer Bus Bar) tariff supph&s and EcoElectrica with power
during planned maintenance and unplanned out&§ISPAclaimsthatit can provide
service to the PPBB customeavghout transmissioandthereforedoesnot allocateany
transmission cost® that classThe best explanatieri have been able to get from
PREPA on this poirdreas follows:

PREPA provides service to these two customers at bus bar voltage (230 kV).
These are the cogenerator backup electrical service, not by definition a
transmission voltage servig€EPRPC04-03)

Depending on the location of the PPBB, service can be provided to the delivery
point without external transmission, since they are condéotthe 230 kV
generation bus. (CERRCG10-04a)

PREPA has not explained how it could deliver that enat@B0 kVwithout the
transmission system, or why nAbackup el ectr
transmi ssi 0n 5 Qmit face,gh¢PBB eustonenmseeeive service at

transmission andhould pay their share of transmission capabitiiile this problem has

less effect than several of the other errors in thealesg¢rvice study, it is yet another

example of why the Commission cannoteyat the PREPA cosif-service study.

In the ratedesign proceeding, PREPA should either include the PPBB class load in the
allocation of transmission costs, or provide a more convincing rationale fepe¢bal
treatment of this tariff class.

2. Allocation of debt service

a. Functionalizing debt service

Most utilities compute the revenue requirements associated with investments in plant and
equipmenby (1) collecting the investment over the life of the investment, through
depreciation and (2) charging an ana | return on the unrecover
cost of capital. The total investment is calggdss plantand the gross plant minus

accumulated depreciation is callegt plant

Different types of utility plant have different useful lives, andrthe of gross plant
across functions is usually different than the mix of net plant across functionsfCost
service studies usually functionalize depreciation expense in proportios raix of
gross plant and functionalize return in proportion to net plant.

57 The only power that can be delivered to these plants at their 230 kV buses without the use of
PREPA generation would be from the plant itself.
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P R E P Ao&tsf-service study does not include separate expenses for depreciation and
return, but combines those items into a single item called debt service, to reflect

P R E P A thsequirements. The magnitude of the debt service includespghgment

of bond principalakin to depreciation) and the payment of interest (retinelt

principal is typically amortized over the life of the investment, so the amount of debt
outstandings proportional to the net book value of the plawigically, debt service

should be functionalized partly on gross plant and partly on net plant.

PREPA functionalizes legacy dddgttirelyin proportion to gross plantvhich is
inappropriate

PREPA dos not appear to have organized its plant records in a manner that would allow
it to estimate accumulated depreciation (or debt repayment) by function. In the rate
design proceeding, the Commission should determine whether correcting this error is
possiblewith a reasonable level of effort.

b. Misallocation of the transition charge

The Commission approved the calculation methodology Transition Charge in Docket No.
CEPRAP-20160001, requiring that the charge be recoverea asiform¢/kWh charge
(initially 3.1¢/kWh)from all customers other than the RFR tariff fixed blocks and
grandfathered nanetering customers. The allocation of the Transition Charge among

cl asses i s r e tasedorehistorical kWh asage bf eactbdéSsétion
6.25A(d)(1) ¢ Act 57-2014. PREPA proposes to charge the sdmensitionChargeper

kWh of sales to all tariffs in Schedule-®1(excluding deliveries to municipalities under

the CILT program).

Yet in the cosbf-service study, PREPRAInctionalizeghe transition chgein proportion
to gross plant and hence allocates costs differently to different tariff cldibseesulting
allocation of costs ranges from 1.2¢/kWh for G8Twvell over 4¢ for some residential
rates and over 10¢/kWh for some lighting tari¥i¢hile the actual bills for all customers
would show the same Transition Charge rate, theafestrvice study would understate
the assignment to sontriffs (such as GST), and understate the allocation to other
tariffs.

3. Other income

PREPA allocates oth@mcomein proportion to energy consumptidPREPA says that

A Ot her tonsests ofigetns such as Roperating rental income, sinking fund

interest income, and other miscellaneous-operating income ( GESORO07h). |

assume that also includegees on customefsud asconnection fe@s The rental

income may include rental of unused buildings and land, as welh& fees on

PREPAGs poles and other structures for <cab
the like. The fees should beadhted to the tariffs (or at least classes) that pay them, and
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the rental fees should be credited to the classes that pay for the equipment that is rented
out (e.g., distribution load should be credited with cable connection &eking fund
interest(an offset to debt service) should be allocated in the same manner as debt service.

M. The Task Ahead

As described throughout this sectiethR E P A 0-sf-sarvice study is so badly flawed
that the Commission cannot determine whethercagsation considerations would
justify anyaspecto f PREPAGs proposed all ocation of

PREPA has a large amount of work to do befovélithave a cosbf-service study on

which the Commission can rely to guide revenue allocatione whose methodologies

are consistent withest practice of North American utiliti@swith variationsappropriate

for PREPA's uniqgueharacteristicsSome of thee changesuch as tracking revenues

and subsidies more accurately, or allowing changes in classification to flow through to all
subsequent computations, are relatively simple, even though correctly modifying a
workbook as complicated as the cosiservice study requires some care and quality
control.

Other changes will require some greater effort, to apply information that PREPA already
has to the development of improved classification and allocation factors. Examples in
this category would be the bretwn of the A&G expenses by account and

determination of an appropriate classification and/or allocator for each group of
expenses; classifying fixed generation costs between demand and energy; and
determining the hours that contribute to the need forrgéoa, transmission and
distributioncapacity A serious analysis of the portiondistributionplant attributable to
secondary lines might also be in this category.

Even more work would be required to determine the class contributions to load in the

hours that drive generation, transmission and distribution capacity. For most tariffs,

PREPA has some sort of hourly load data for some year, although there are a few tariffs
for which PREPA has not been able wo provi
months, PREPA may be able to develop rough estimates of the class contributions to

critical hours, based on the available data. Developing adolgistent, statistically

valid load shape for each tariff will require over a year from the time that the

Commission instructs PREPA to start the process of sample selection, structuring daily
meter reading, recording a yearo6s worth of

Even under favorable conditions, regulatory review of aobservice methodology that

hasnot been reviewed in many years is a tooasuming process. For example, the

Nova Scotia Utility and Regul atory Board s
of-service methodology in 2@1for the first time sinc&995 Including stakeholder

consulation and adjudication, the process took uviaikch 2012 when the NSUARB
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issued an order in the proceeding. Even that order recognized that several important
Issues needed to be resolved by additional data collection and gnatjsing the
capacityvalue of wind resources, stibnctionalization of distribution between primary
and secondary, review of the load research program and line loss determination.
Additional consultations and interim reports continued through 2042015 Nova
Scotia Powehas not filed a rate case since that revigmd now is not allowed to file a
rate case until 2019and has natubmittedthe requiredsupplementainalysesprobably
because the cosf-service studys not a particularly high priority

[Il. Revenue Allocation

While the purpose of the cest-service study is to estimate the amount of costs that
might equitably be considered to be causally related to the characteristics of each tariff
class, the revenue allocation actually specifies the portion of the reveuuremgent that
would be recovered from each tariff. While a good-adstervice study can be a

valuable input to the revenue allocation, the -@dstervice results are just one
consideration in determinirtperevenue allocatior-or example, while PREPAppears

to be comfortable that its cest-service study provides useful information, its proposed
revenue allocation bears little relationship to the-obstervice results.

Given the flaws in the cosif-service study, the revenue allocation should®@odriven
by the cosbf-service studyWithout a usefutostof-service study, the Commission
must find other approaches to determining the revenue allocation, as | discuss below.

A. PREPAOG #roposed Revenue Allocation

In various documents, PREPA presatgproposed percentage rate increases in several
ways and is not always careful to explain how it computes those increases. The existing
revenues can be defined to include only the existing base rates, or also fuel and purchased
power charges (at the leMn effect in FY2014 or projected for FY2017), which include

the adder for CILT and subsidies, or all of the preceding plus the alagpgigved

transition chargelhe proposed revenues can be defined to include only the existing base
rates base rateslps the CILT and subsidy charges; base rates@Iu§, subsidies, fuel
andpurchasegpowercharges; or all of the preceding plus the transition charge.

In order to be meaningful, the comparisons must be between comparable scope of
charges; existing basates without CILT or subsidy costs should not be compared to
proposed rates with those costs. It is also important to understand whether a percentage
increase applies only to the base rate or to some much larger revenue base.

TableSs ummari zes PREPADOG s retailrabepbp csistotherciassdhee a s e s
percentages reflect the retail revenue increases (excluding the transition charge), divided
by the existing total rates (base, FCA and PPCA, also excludirtgatigtion charge
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Table 5: PREPA Proposedincreases in Total RetailRate Increases

Original  Revised
Proposal Proposal

Residential 9.5% 8.%
Commercial 4.5% 3.9%
Industrial 4.5% 3.%
Other Public Authorities 4.5% 3.%
Agriculture 4.5% 3.9%
Public Lighting 66.7% 86.6%
Total 8.1% 8.1%
Source:

Original:PREPAXxhibit12.0, p. 5
RevisedSchedule MBREV 20140-11bY ¢ 6 Wa A G A

The rate increasesquested for individual tariffs vary within the broad rate classes
shown inTable6. The three computations compare the following revenues by tariff:

1  Proposed base rates (net of fuel and purchpeear costsyersusexisting base
rates.

1  Proposed totaletail rates, includinghe proposed CILT and subsidy charges, and
8.54®/kWh offuel and purchasepgower costs versus existihgtal rates, including
the 8.541/kWh offuel and purchased power, with the CILT charge that would be
collected with that level of fuel and purchased power

1  Total ratesaddingthe transition charg® both the proposed and existing rates.

With a higher andnore realistic estimatef fuel costs, the percentage increases in total
retail rates and total rates would be lower than showiaiie6.
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Table 6: PREPA ProposedFinal Increases by Tariff

Proposed Increase

Base Total Retall Total
Tariff Class Rate Rates Rates Rates
Residential GRS 23.3% 9.6% 8.1%
Residential RH3  57.%% 3.5% 2.8%
Residential LRS 50.8% 4.6% 3.™%
Residential RFR 7.4% 7.4% 7.1%
C/IIOPA GSS 6.0% 3.8% 3.3%
C/IIOPA GSP 3.8% 3.1% 2.6%
C/IIOPA GST .8% 2.9% 2.4%
C/I/OPA ¢h! 41L%% 16.4% 13.6%
Industrial ¢h)  141% 7.0% 5.6%
Industrial LIS 4.8% 4.1% 3.3%
Industrial PPBB 235% 22.2% 21. 7%
Industrial SBS 74.0% 28.5% 23.2%
Commercial CATV 6.3% 3.8% 3.3%
Commercial USSL 4.9% 3.8% 5.0%
Agriculture GAS 6.2% 3.8% 3.2%
Lighting [t m 184.3% 88.4% 83.1%
Lighting PLG 1333%  88.4% 98.4%
System Total 17.1% 8.1% 6.9%

C/I/OPA indicates that tarifervesthe commercial, industrial and
other public authorities classes
Datacomputedfrom Schedule M3Revsionb Oct, 201), Tab
Ywlk S 5SaA3yQo
Of all these proposals, the only one that Navigant specifically justifies i bdic
lighting.
Public Lightingtariffs were moved to Full Cost of Service. Public Lighting is a
subsidized class, and therefore required a redistribution of the overall revenue

requirement. Therefore, adverse customer impacts are artificially RBERA
Exhibit 4, p.25)

Since thgoubic lighting tariffs are used primarily by municipalitieaho do not pay for
public lighting servicesincreasingheserates willincrease the computed revenue that
the municipalities will not be billed. PREPA includes ligating provided to
municipalties in the subsidy charge, so increasing withlic lighting rates willincrease
the magnitude of theubsidycharge shifting costs back to other customdé&?®EPA
agrees that highgublic lighting rates will translate into higher subsidy rates, ratman
increasing actual revenues frguublic lighting customers(CEPRPC-11-02) So
PREPAGS pr op o sratérevenudsfromsotinelasses tdottee publigghting
tariffs, which will then flow back to other classes in the subsidy charge.
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PREPA hasiot explained why this shift of revenues from base rates to the subsidy
charge is desirable, or even quantified the effect on the subsidy charge. A small portion
of the public lighting sales go tmn-municipal customers, who are actually bilfed

t heir ser vi c eartificially highe ddVversdbcastomer impaethail

Navigant foresees.

| recommend that the Commission deny this dramatic increase in the public lighting
rates, unless PREPA provides a compelling justification for herhearing

B. Options

Given the serious defsendce study asevsll as time gdpRIEIRB A O S
underlying data, the developmefutl] review and approval of a suitabtestof-service

studyis not practical in tis proceedingltisnotd ear t hat P RoEde®ides f i |
results have any significanddence, the Commission must decide how to allocate

revenues in this proceeding on some other basis. Faced with inadequate or inconclusive
costof-service analyses, regulators frequeatlpcate revenue increases on an equal
percentage basis across tariffsthe absence of a demonstration thatrevenue

allocationto some patrticular tariifan be determined to be inequitable, unfair, or
unreasonable, theren® basis for assuming thachange in the allocation pattern would
represent an improvemeiithat would be a reasonable approach for the Commission to

take in this proceeding, while moving to improve the available analyses in the upcoming
ratedesign proceeding,

An alternativeapproach, which the Commission employed in setting the provisional
rates, would be to increase base rates for each tariffs by thetaiie value.This
pathway requires fewer methodological decisions amtiependenof the quality of
PREPAGs dat a.

Nor is the Commission limited to equal changes across all tariffs, where there is some
clear reason to vary froits selectedevenueallocationapproachl have identified two
tariffs for which such a deviation may be.

First, the average revenue per kWh floe honsubsidized GRS tarifé low, compared to
the revenue per kWh for the genesatvice classeJable7s u mmar i zes PREPAOG

58 An equal percentage increase could be applied to a number of different revenue levels
by tariff class. The starting point would certainly include the {baterevenues (perhaps
reduced for nemetering credits), but could also include the CILT and sybsidrges,
charges for purchasgmbwer and fuel (at the level anticipated in the filing, or updated),
and even the anticipated transition charge.
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estimates of FY2017 revenues under existing rates for the standard residential tariff (GRS
112), and the generakrvice(nonresidential)secondary, primary and transmission
tariffs, computed from WHL (Billing Determinants) REV 20160-11.

Table 7: PREPA Estimates of Average Existing Rates, Major Tariffs ($/kWh)

Tariff and Code Existing Rates n F+ NR Y
General Residential GRS 112 $0.268

GS Secondary GSS 211 $0.297 $0.029
GS Primary GSP 212 $0.275 $0.007
GS Transmission ~ GST 213 $0.228 -$0.040

The relative prices of the three genesaivice tariffs make sense. Primary service
requiredistributionsubstations and feedevghile transmission service does not.
Secondary service also requires line transformers and some secondary lines. The
transmission customers tend to be larger than the primary customers, who in turn are
typically larger than secondary customers. As a results essservices, meters, and
billing (while they may be higher for the larger, higlveftage customers) are spread
over more energy per customer, contributing less cost per kwWh.

Depending on load shapes, the costs of serving residential loads at secontthbe

higher or lower than the costs of serving gensealice loads at secondafy.reviewed

the average monthly revenue per kWh from about 300 utilities in states without general
direct access for competitive power supplfr&bout 24% of the repts showed the
average residential to be lower than the average commercial rate; since most of those
utilities probably included some primary (and perhaps even transmission) load in the
commercial classt does not appear uncommon for residential ratée tower than
generalservice secondary rates.

It is less likely that the cost of serving residential load would be lower than the cost
servingprimary load Hence equity would likely be furthered bpcreasinghe revenue
allocation to the GRS class (ahénce to the other residential classes that use the GRS
tailblock) by a fewmills more than the system averagegradually move the GRS
toward the GSP rate

The other tariff thajustifiesspecial treatment is the PPBB tartfie a ratefor backup
savice tothe two large fossil power produceasid recovers most of its revenue through
demand charges. Allocating the revenue increase on energy would result in the PPBB

59 Some costs tend to be higher per kWh for serving residential customers (and especially single
family homes}han the larger secondary genesafvice loads.

60] used monthly revenue and sales from the En
826 detailed data for 2015.
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almost entirely avoiding the increase. Hence, if the general revenue allocation is based on
an energy rate, the PPBB rates should be allocated an increase based onafsataare
revenuesé?!

C. Recommendation

For simplicity, I recommend that the reven
in FY2017 under current rates to the FY2017 revenue requirements be allocated

primarily on an equal ceiterrkWh basis with two excepins. Prior to the computation

of thegeneral cenperkWh increase, | recommend that Commission require that PREPA

make two other changes

1 Increase the PPBB revenue requirement by the average increassyistéimne
revenue requiremengxcluding the fuelpurchasegowerand transition charges.

1 Increasehe GRSrevenue requirement by $3/MWh (0.3¢/kWh).

The remainder of the allowed revenue increase would then be divigedjbgted

FY2017 sales to yield a general ceet-kWh revenue increase rafeherevenue

allocationfor each tariff would be increased by the tariff sales times the revenue increase
rate.

V. Marginal Cost Study

A. Marginal-cost Overview

1. Role of the marginal-cost study in ratemaking
The purpose of a marginal cost study is to estireostof:
1 serving one moreustomeyfor each of thearious type®f customers served (with

singlephase and threghase service; at transmission, primary or secondary voltage;
for various size connections, and/or with various types of metering);

1 generating opurchasing one more kWh ehergy at various timeplus the line
losses associated with delivering the energy to the customer;

1 providing enough generating capacity to serve another unit of customer load (e.g., a
kilowatt at the coincident peak hour(s)uglthe line losses associated with that load;

1 providing enough transmission capacity to serve another kilowatt of the customer
loads driving transmission requirements;

61 A similar, but much smaller, issue arises for the standby rates, which can beedldréke
ratedesign proceeding.
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1 providing enough primarglistributioncapacity to serve another kilowatt of the
custometoads driving primaryistributionrequirements;

1 providing enough secondadystributioncapacity to serve another kilowatt of the
customer loads driving secondalgtributionrequirements.

Alternatively, the marginal costs can be stated as the savormgsserving one fewer

customer or unitA handful of jurisdictions use marginal costs to allocate costs among
classe$2 Most jurisdictions base their cost allocations on embeddeeb&sstrvice

studies, withouany reliance on marginal co$tn contrastmarginal costs are widely

used as guidetoratedesign pr ovi di ng comparisons bet wee
customer cost and its customer charge, or between the energy charge and the marginal
costs that the Commission intends be reflectedahdharge

2. P R E P Arargjinal-cost study

PREPAOGSs -ovatstgdy (desdribed PREPA Exhibit9.0) provides estimates of
the cost of additional energy and capacity usage, as a guide to rate design, including

1 setting energy rat§®REPA Exhibit 4.0, p34, 41),
1  setting customer charges (PREPA Exhibit 15.@; i3),

1 estimating whether nahetered customers are subsidized (PREPA Exhibit 4.0, p
34i 35),

justifying the loaeretention rider (PREPA Exhibit 4.0, p. 3é@nd

=

1 settingavoidedcost rates fononrenewable distributed generatifPREPA Exhibit
4.0, p. 32 33).

The marginakost study has some serious deficiendgresudingthe following:

1 Dramatically undeestimating fuel prices, and hence marginal energy costs.

1 Ignoring the costs of renewablesogirces to meet the renewable portfolio standard.

62 Since the sum of marginal costs times billing determinants will usually vary significantly from
the revenue requirement, an adjustment is required to reconcile the marginal costs to total
revenues. This reconciliation :aome peculiar effects, such as that the allocatidrstfbution

costs to classes varies inversely with volatile marginal energy costs. The fairness of marginal
cost allocation of embedded costs is questionable.

63 Occasionally, an embedded coftsenice study will use a marginal cost concept to allocate
some cost component, such as determining the relative importance of energy use by season and
time of day.
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1  Assuming that no loacklated generation investments are avoidable for 20 years,
ignoringPREPA proposilsto add hundreds of megawatts of capacity starting in
2020.

1  Assuming that no transmission investriseare avoidabléor more than 20 years
ignoring PREPAS plansto addlarge amounts dbadrelated transmission in the
next three years alone.

1  Excluding large amounts of loadlated distribution investments.
1  Assuming that additional distribution planiivnot increase O&M.

1  Afailure to distinguish between average and marginal losses.

Given the number and magnitude of these flaegew and improvement of the
marginatcost study will require detailed analysis of T&D investments project by project,
andshould be delayed to the ratesign proceeding.

B. Generation Energy Costs

1. Fuel costs

While the PREPA marginalost analysis uses estimates of lbegn costs for some
components, it computes marginal energy costs only for 20lfose marginal energy
costsare very low. They are much lower than the FY2016 production costs that PREPA
reports for its power plant€EPRAH-03-07(e) and appear to be consistent with

residual fuel prices around $30/bbl. As discussed by Commission experts Jeremy Fisher
and ArielHo r owi t z ,fuellRdRtE lBrR@1% are likely to be abd@6 higher than
PREPA estimated in its filing

| also understanfiom P R E P R® §ling thatits productioncost modeling assumes

that its steam plants will be kept on line for an entire month, if they are needed at all in
that time periodThus PREPAGs meouldnot meude tiee dusl tosts of

starting up its steam units or bringing thenthieir minimum stable load levels, or the

costs of dispatching mo®expensive resources when the steam plants cannot be started in
a timely fashion. When the steam plants are the marginal units, the computer model
would count only the incremental fuel cosif increasing output from an already hot

boiler.

Finally, P REP A G s e s tmamgiad cost$or erfergyt dalieered to customers
appear to be understated because PREPA uses a simple average of the hourly marginal

64See t he s pr eWRlIs(Magnal CostiMorkshdete REV 8016-11. x| s x . 0
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costs, rather than a weighted averafjbourly prices, reflecting theorrelation ofas a
function of load. In general, the highdsad hours will have higher marginal energy
costs than loweload hours; théoadweightedaverage kWh a customer consumes or
saves will tend to be somewhat rm@xpensive than the simple average.

2. Variable non-fuel costs

It i s not clear whether PREPAOSs vaiablei mat e C
O&M costs If not, adding those costs would increase the marginal energy costs by
several mills.

3. Renewable requirements

In the Final Resolution and Order for the Integrated Resource Plan (Case NGABEPR

20150 002), the Commi ssion reported that APRI
cost of new contracts in 2021 would be onl
renewabl e projects can be procured for fndapg
value would be $43/ MWh higher than PREPAGOGS
costs at generation.

Puerto Ricobs current schedul eeofsales,isas ne wak
follows:

7 2015 2019: 12%
17 2020 2027: 15%
1 2028 2034: ramp up from 15% to 20%

17 2035:20.0%

At the $100/MWh renewable cost above, the marginal cost of energy, including the need
to supply renewable energy, would be at least ($43/MWh x£285)MWh higher than

P RE P A 0 sfuefeoesgy éstimate through 2019, $7/MWh higher in 20007, and
$9/MWh higher in 2035, plus applicable losses.

C. Generation Capacity

1.  Timing of generation capacity need

PREPA has proposed to add hundreds of megawatts ofityagtacting in 2020As |
discuss in SectiolV.C.1, the IRP order allows PREPA to start planning for one to three
smallc o0 mb ic ry euhite atSan Juanto entercommercial operatiostarting as early

as 2020, with the numband timingof theunits required determined by loadet
PREPAOGSs -ooatstgdy assuindéisat no loaerelated generation investments are
avoidableuntil 2036 Themarginal capacity cost should start in 2020, not in 2036.
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2. Marginal generation capacity cost

In the original filing, Mr. Zarumba said that he had assumed that the marginal generation
unit would be aVartsilareciprocating engine (PREPA ExhiBii0, pageb), built at an

installed cost of $1,124/kW in 2017$hat price wouldbout 17% lower than the

$1,356kW in 2017$ assumedbr that generation technology the IRP (Table -B).65

When this inconsistency was pointed out in discovery, PREPA indicated tleatdhe

would be corrected in the revised marginast spreadsheet (CEFHFC-09-02c). That

revision was filecdbon Octoberl4.

Mr. Zarumba cl aims that he fAheld discussic
that the Wartsila reciprocating engine unit woligthe appropriate technology in

model ing the margi nal g-RONG0 A)t | aamd ctalpatc i ft gyn
technology was determined to be the lowest capital cost technology, the Wartsila

model 18V5O0 SRCODBO6)(Whike v Wartsila recipraating engine is listed as

a generation option in the IRP, PREB not include it in any portfolian the IRP

report The unitghat PREPA is planning to add to gsneratiorportfolio are actually

much more expensiw@an the Wartsila engin@he IRP esmates a cost of 648/kW

for the ductfired Siemens SC800 combineetycle units, which would be

representative of the small combiregtle units that the IRP Order approved for

planning and/or acquisition at San Ju@inat would be about 50% more expem than

assumed in the PREPA filing.

Mr. Zarumba cl aims that the hypothetical r
simplecycle combustion turbine because it is the lowest cost alternative to supply

capacity independent of the value ofthegmgr out put of a generatin
page6)He i s correct that Adifferent options
provide capacity, but also to provide energy, and this combination of these factors

resulted in the selection of combingdc | e o0 pt i Sohesmigbt hgve diassified )

part of the cost of the avoidaldeo mb ic ry eunhité perhaps the $1,356/kW cost of the

peaked as eemandrelated and the remainder of the cost as enegdgted.

The original marginatost workpaper alsannualized the capital cost at a realelized
carrying charge, starting at 7.87% in the first year of operation and risingaadally

and reaching an annual charge of 1&%r30 years. The marginabst workpaper
describeghe 7.87%value as the mainally-levelizedcarryingcharge, but a nominaly
levelized carrying charge does not rise with inflation. The workpaper reversed its
terminology, referring to the real rate as nominal and vice versa. Also, Mr. Zarumba said

65To confise matters further, the margiraist workpaper that PREPA filed with testimony and
exhibits shows the capacity cost as being derived from a sitgple combustion turbine at
$1,210/kW, rather than the reciprocating engine.
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that his computations were baseda 20year life of the reciprocating engine (Exhibit
9.0, p.6), even though the computation was conducted overya&0life.

Mr . Zar umb a 0 s -coseworkpaperdaisesahe garrying ¢harge to 11.81%, by
switching to the nominal carrying clggr and increasing the fixed O&M for the unit from
$1.83/kWyear to $23.43/k\Wear. However, the computation still uses they8ar life.

The marginal cost of generation capacity, and the assignment of that cost between
demand and energy, shouldreeisited in the ratelesign proceeding.

3.  Allocation of cost to time periods

The marginal cost study allocates demagldted costs in a manneconsistent wittihe
factors (discussed in Sectiti.1.b) that determine how much generation capacity
PREPA requires

The allocation of capacity costs for both generation and distribution is based the
percent hours within each time period. For generation, LOLH typically is used to
allocate capacity cost. However, the use of LOLH would have resulted in the
assignment of Abeneration capacity costs to the low season due to the
maintenance scheduling algorithm in the Promod production cost model, so hours
per period was deemed appropriate in lieu of LOLH. (Exhibit 9.0, p@ge

In effect,the marginal cost studyas assumeithat every hour contributes equally to the

risk that load will exceed available capacity. Since that risk is spread over fewer MWh in

the offpeak hoursPREPAhas assumed that the reliability risk per MWh is higher in off

peak than in the epeak periodl have never seen any analysis for any utility that would
suggest thaa kWhoff-peak contributes more to reliability risk thak\Whon-peaks® It

i's also inconsistent with the assumption i
demanedrelated gearation costs results from one peak hour.

A more rational approach would allocate the reliabilélated costs to the higbad
hours in each month. The allocation of marginal capacity costs among time periods
should be revisited in the ratkesign proceding.

D. Marginal Transmission Cost

The marginal coststudy s s u me d [i] vastmensrhiatyare fequired to ensure
sufficient transmission capacity is available under normal and contingency conditions to
reliably serve new |1d)®#BREPACOMREP AdtlBex i bi t 9.

66The original marginatost anyysis used periods of five higgeason months and seven low
season months, with three peak hours per day; neither thedwglon months nor the peak hours
were identified. The revised analysis does not distinguish between seasons, and uses 13 peak
hours @ northoliday weekdays.
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transmission projects were classified assuming[tha} category{of load-related
transmission]s limited to new load. This is why there are no transmission investments
classified un@EPRPGOBRIS)s category. o

In other words, PREPA concluded that transmission investments could only be marginal,
or avoidable by load reductions, or accelerated by load growth, if there were net load
growth on the system. Since the PREPA forecast does not show any such tp@wth,
margnal cost studyssumed that no transmission investments were marginal over the
next 20 years.

Yet PREPA is planning to add roughlg3M of load-related transmission in the next

three years alonéccording toCEPRPCG09-26PREPAG6s capi t &il pl an f
FY2019 includes $48M in expansion projects, most of which represent new or expanded
capacity, and $34M in improvememrojecs that included capacity increas€$?REPA
categorizesnany of thes@rojects as being necessanatleviate transmission

constaints(which are almost always loaélated) and/or improvesliability (which is

usually loadrelated, although some are replacing existing equipment, which might

require replacement regardless of the load (in which case only part of the cost may be
avoidable).

If Mr. Zarumba had identified any marginal transmission costs, he would have allocated
them evenly to every hour, as he did generationdastdbutioncosts. Transmission

costs should be allocated to the hours contributing to transmississ,isickidingthe
highestload hours on each line during the yeer well aghe prior highload hours that
contribute to overheating, premature aging of equipment, equipment derating, and the
need for additional capacity.

E. Marginal Distribution Cost

As with transmission, Navigant and PREPA applied a very strict standarehoding

distribution projects in the marginal codt4.. Zarumba explains that the marginal
distributioncostsarei mi t ed t o t he fif r [¢hatjtaie aseoci@dd t hos e
with serving new load as opposed to replacement of existing infrastructure or to maintain

or improvesystem reliabilitydo PREPAEXxhibit 9.0, pagel4)

Using this definition, PREPA identifies only $45Mloadrelateddistributionprojects

for 2015 through 2015WP 1 (Marginal Cost) REV 20160-11, tab Cale4) The

marginatcost study included only half of this value, on the groundssthraecustomers

would be charged directly for halfthecosts n t he form of <contri bu
cong r u c ExhibirO®d, p. 18). Navigant did not include any costs foradated

67| excluded some projects that were reliabiligjated, including STATCOMs and some
sectionalizers. | do not know whether those projects are avoidable by reduced load.
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investments in line transformers, even though thealsérvice study properly
identifies line transformers as being entirely loathted Navigant also assumed that
addtional distributionplant would not increase O&M.

Sorting out which projects are loa€lated is more difficult for distribution than for
transmissionP REP A6 s d e deederi pmjects ofters deseribe them simply as

Ai mpr ovement s 0 tgpdcifyihgamaadherithe improventemsocansist of

repairs or expansions. PREPA was not able to provide much detail on the justifications of
projects, as explained in more detail in the report of Commission experts Fisher and
Horowitz.

Navi gant Geeluding lsaif o thef naarginal costs, on the grounds that customers
contributing to load growth would be charged for a share of the pragictappropriate

for a marginalcost study. Avoiding the cost of a capacity increase is a benefit to Puerto

Ricans whet her that benefit flows through PR
customers.

Review and improvement of tlestimates of marginalistributioncosts (and for that
matter, the rest of thmarginatcost study will require detailed analysis of invesents
project by project, and should beluded inthe ratedesign proceeding.

As with generation, Navigant assumed that each hour contributes equally to demand
related distribution costs, so that anpffak kWh has a higher margirhstributioncost
that an ompeak kWh. The margindaistributioncosts should be allocated acrassnths
and hoursn proportion to the capacity of tlseibstatios peakng in each perio@s

F. Marginal Losses

As explained in SectiohD.4, the marginal line losses associated with a marginalgeha
in load are greater than the average line losses (total losses divided by total load), for a
given load level.

Navigant and PREPA were unable to provide dag or analysisupporting their
estimates of marginal line lossés CEPRPCG-09-14, Mr. Zarumba promised that, in
fitherevised Marginal Cost worksheet@l] sources are cited for the loss factdrs. T h e
revised worksheet does not provide sources for the loss factors.

Mr. Zarumba also assumed the marginal losses at peak would be about half of the energy
losses, even thougharginal lossetypically increase with load. Indeed, Navigant used
the same loss faa®for average and marginal losses, eventhéughr . Zar umba wo

68As PREPAOGs dat a a n distributiancogsscoutd be altopatedime s, t he
proportion to the timing gbeaks of substations with limited resereepeaks driving new
substations and feeders
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expect marginal losses to be marginally higher than average losses. However, marginal
losses were unavailable when the marginal cost study was prepared so average loss
factors WERRPCADE6Ed. 0 (

It may take some years for PREPA to fully understand and model line losses on its
system, but some progress towards consistency should be possible in-tiesigrie
proceeding.

V. Subsidies and CILT

Historically, PREPA collected a 12.36% markup on fuel and purchased power, nominally
intended to recovdrom customers the cost obntributions in lieu of taxes (CILT)

makesto the municipalitiesas well as the costofh a t P R E BubsidesaThé s i
level of CILT and subsidies varies independently from the fuel and purchasext

costs, so this has not been an appropriate mechanism for recovering CILT and
subsidie$?

Act4-2016 requires that PREPA fishal lengropose

corresponding to the costs of subthattdhe es an
Abi | | shal/l itemize the categories of the
i ncludingéthe contribution inmminlawgéof t axe
(811).

Elsewhere, Act £016 requires hat At he Authority shall <con

subsidies, grants, and contributions granted under laws in effect, rural electrification
programs, public irrigation systems, public lighting system, and the contribution in lieu

of taxes (CILT), andhall establish as a separate charge in its transparent bill the cost of

the CILT and all other aforementioned subsidies as follows: (a) Payment equal to

municipal taxes, CILT; (b) Cost of subsidies, contributions, public lighting, rural
electrificatonpogr ams, and public™i rrigation syste

This change in the lawthe unsuitability of theurrent mechanism and the setting of new
base rates require a rethinking of the amounts that need to be added to revenue
requirements to cover CILT and subsslias well as the amounts that should itemized in
those categories on the bill.

B9PREPAOGs base rates have not changed since 19
related to its requirements; the mismatch between the markup and the CILT and subsidy burden
is only part of the problem.

70 Act No. 222016definessubsidiedo mearfi my subsidy, aid, credit, tax credit, or grant
created by law or regulations whose effect or purpose is to reduce the cost of the electric power
or wat er bi |IThecontexts difftererst in Aatni2?2 thandn Act 4.
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A. PREPAG #roposed "Subsidy Charge"

The PREPAfiling proposed an addition to the revenue requiremantsa reconciling

adjustment chargéo recover contributions lieu of axes (CILT) to the municipalities,

which isstructured aan allowance of free electricity provided to each municipéiitg

cost of which is then allocated to other customé&rB) addition, PREPA proposed a

similar addition to the revenue requirememd asinglereconciling adjustment charge

to recovemwnhat it deened to bententionalsubsidie as oppos-feudbsiodiies @ s
created when a tariff collects less revenue than the COSS suggests it, shclulding

the following19 components?

1 free eletricity and other services provided to municipalitiesgablic lighting
and related functia) which weresplit off fromthe CILT categoryn 2016);73

PREPAGsSs assessment to pay the Cd4%sts of
PREPAGs f i n a gontinangirrigatoos-dstrici aperatidns,

the differences between revenues under éxistingdistinct tariffs(RFR, RH3,
LRS, and GASand the revenues that would have been collectedtfiose
customers under standard tariffs otherwise applicableosettypes of customers
(GRS ad GSS)

1 threeexistingtargeted provisions that bill some rmsidential customers
(churches and social welfaneganizationscondominium common areas, and
rural aqueducts) at the GRS rate, rather than the GSS, GSP amdt&ST

1 two existingdiscounts for fixed amounts of dollars (industrial tax credits) or
energy (lifepreserving equipment)

1 four existing discountghat vary with consumption (thresidentiafuel-oil
credit/> direct debithotel discountand downtown sail-business discounfjom
otherwiseapplicable rates based on needl other considerations

71 Municipalities that use leskan their allowance are eligible for a rebate.
72 PREPA describes most of these items in different ways in different places.

73 Public lighting services will be provided without charge and the costs will be collected in the
subsidy charge, while the remaimad municipal electric consumption will subject to an energy
cap for each municipality and the costs will be collected in the CILT charge.

74 |n some places (e.g., Schedulel@nd CEPRRS03-07), PREPA lists the CEPR assessment
separately from the subsad.

5Schedulest2andE8 r ef er to the residenti al f uel Crec
which those Schedules use to refer to the LRS and RH3 tariff, but the customers on GRS tariff
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1 anasyetunquantified imputedverpayment tmet meteringustomersto be set
as the difference between thelongtail en
term marginal cosf®

1 two potential future itemstlie difference between revenues from the customers on
theeconomiedevelopment and loacktentionriders and what they would have
paid if operated in the same manner under the applicable standartiahdats.

All of these items are listeahd quantifiedn Schedule L2 (which is the same as
Schedule EB),77 except for the net metering, econordevelopment and loacktention
items.PREPA stateth CEPRPC-05-01that the subsidy chargeould be limited to the
items listed infSchedule L2 SUPPR Yet PREPA declared that the subsidy charge would
include the netnetering item irExhibit 4.0, p. 34and the other two items in a telephone
conference on October 31.

Table8 liststhesenind een it ems, with PREPAOS® esti mat e

code 111 (students, the elderly and the handicapped ussnidpdes425 kWh in the month)
receive more than half of this credit.

Zarumba and Gr anov stéeaxpligtlg necognizegthatrtheremiumpaids e i s
over avoided cost is triggering cost shifting to other customer grehies is increasing thei

average prioe ( Ex . ¥35).&Even ip the rebBttdl testimony, MessZarumba and
Granovskydeclined to estimate the magnitude of the allegeemstéring subsidy, or even the

process by which that subsidy would be computed and corrected far erion P REP A6 s
marginalcost projections.

77T PREPA provided the derivation of these items in CEERIR)1-026, Attachment 1, other than
the Irrigation District deficit.

] broke out PREPAOGs -iersadtd mead ecsl dsosre st h(eo newvoo fii |v
necesarily low income) using the data in CEfPIR-01-026. | have not been able to completely
foll ow PREPAOGsSs estimation process.
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Table 8: PREPA Claimed FY 2017 Cost of Subsidies, CILT and Public Lighting

Subsidies/Credits PREPA 2017 Estimate
Life-Preserving Equipment $2,547,894
General Agricultural Service Tariff 524,933
Analog Rate (Churches, Public Well-being) on GRS 5,521,495
Low-Income Consumer Subsidies 16,438,851

LRS Tariff $15,416,766

RH3 Tariff $1,022,085
Hotel 11% Discount 5,463,401
Rural Aqueducts on GRS 4,220
Irrigation District Deficit 4,152,000
Residential Fuel Subsidy 18,630,971

Condominium Common Areas on GRS 1,321,289
Direct Debit Credit 129,428
Downtown 10% Commerce Subsidy 1,775
Fixed Public Housing Rate (RFR Tariff) 20,076,641
Act 73 Income Tax Credit 258,121

Total Subsidies/Credits 75,071,019

Other Subsidy Categories
Public Lighting 93,241,901
Energy Commission Assessment 5,800,000

Total Proposed Subsidy Charge 174,112,921

Unquantified Claimed Subsidies
Net Metering unknown
Economic-Development Rider thd
Load-Retention Rider tbd

Contribution in Lieu of Taxes 51,783,821

Grand Total $225,896,742

Source: Schedules L-2 and E-8; CEPR-PC-01-026 Attachment 1.

PREPA s f i | ieachtheseiemshdthegrequiring an increase in revenue

requirements (e.g., in SchedulelASchedule &, and CEPRRS03-07) and as a

subsidy that should be recovered through the subsidy ciERgR? A presents the

information indifferent ways in different documents. For example, Schedule A
includes $37.7 million in ACILT Subsidy Re
for AEnergy Administrat-t bnoAglB2aAsndibmefort 0 a n d
a total of $225.9 million.

PREPA asserts, basedontheg@dss er vi ce study, that wvarious
Ssubsidizedo by other customers because t he
PREPAGs proposed r evesnnotencladeé thesecuaitantomal P REP A
crosssubsidiesrfiostlythe result of historical ratesetting) as subsidies for the purpose of
computing additions to revenue requirements or computing the subsidy charge. | agree
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with this distinction. As explained ineStionlll, the costf-service study is not
sufficiently reliable for quantifyinghesecrosssubsidies.

B. Errorsin the PREPA Proposal

Most of the items that PREP#aims as subsidies should be not be added to revenue
requirements, or should be excluded from the subsidy charge

1. Subsidies as part of the revenue requirement

Of the items PREPA lists as subsidiesly theEnergy Commission Assessment ($5.8
million) andthelrrigation District shortfal{$4 million) arepotentialadditiors to the
costs that PREPA must collect through rates.

PREPAOGsSs projected revenues reflect the regqg
agueducts), LRS, RH3 and RFR tariffs, S%EPA has doubleounted about3 million

i n revenue requirements, which shou#$d be
In their rebuttal testimony, Messrs. Zarumba and Granovsky acknowledged

Ai nconsi stencies with prdeocountedratesspr oposal so

General Agriculture Service, LICS, and the Fixed Public Housing Rate subsidies

were not explicit subsidies in that no credit was being provided to customers. This

was acceptable given PREPAOGs hi sht ori cal ap
an 11% adjustment to fuel and purchased power costs, but was an error in our

approach of explicitly accounting for all subsidies. The total error was $37M

based on BSRE®¥dul anBH the proposed rate des
subsidies explicitho PREPAEXxhibit 24.0, page 15)

This explanation is not very clear, but Messrs. Zarumba and Granovsky appear to be
saying that PREPA has removed the dowaenting of revenue requirements. The
rebuttal ofMessrs. Pampush, Porter and Statiqgsears to confirm thi$SPREPA Exhibit
23.0, p. 3)

Aside from the GASL.RS, RH3 and RFR tariffghe other discounts are also not
additions to PREPAOGOS revenue requirements.
amount that PREPA would bill to customarsl the revenues it would record. In
computingrevenues for 2017, at either current or proposed RRSPA doesot

subtract the discounts. Hen€eR E P Pepostsrevenus by rate classhat arehigher

79 Commission Experts Smith and Dady examine whether the Irrigation District costs are truly
incremental.

80 The rebuttal testimony réses these estimates.
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than it would actuallgxpect tabill. 81 This treatnent introduce unnecessary confusion
into ratemaking.

Thediscounts (other than the GAS, LRS, RH3 and Raffs) should be reflecta as
reductions in revenueslative to the revenues that would have been collected from the
applicable tariffsin the absete of the subsidy or CILT policy.

In Appendix PLG2, | illustrate how theredits for LifePreserving Equipment,

Residential Fuel Subsidy, Direct Debit Credit, Condominium Common Areas,

Downtown Commerce Subsidgnd theHotel Discountcan be reflected in the

computation of revenues in Schedule H for tariffs GRS, RH3, LRS, GSS, GSP and

GST8l n t hese computations, Il simply modi f i e
October filing update by adding lines for the itetimst PREPA claimed as subsidies,
disaggregated by tariff from CEPIRC-01-026.

PREPA already reduces revenues by rate class by the expected credits for net metering.
To the extent that behinthe-meter distributed generation reduces sales, PREPA should
reduce its projection ofavenues, rather than impw valuebased on longerm marginal

costs.

The Commission should instruct PREPA to reduce the revenue requirements adder for
CILT and subsidies to the Irrigation District shortfall; eliminate the deatimting of

the GAS, LRS, RH3 and RFR tariffs; and reflect the other items as reductions to
revenues

If and when the Commission approves agreements with customers under the Economic
Development and LoaRetention Ridersthose should not be treated asssdies

2. Identifying actual subsidies
PREPAplacesa number of i nappropriate items 1intoc

Fourof theitems claimed by PREPA are clearly not subsithdbe nornal sense of that
word:

81 PREPA also expects to collect less than it bills; the difference is shown-deltaekpense.

82| do not have a breakdown of CILT, the complementary streetlighting, or industrial tax credit
by tariff. PREPA does not provide a revenue computation for streetlighting, in any case. PREPA
should reflect all the discounts and credits by tariff, and peoaigroofof-revenue

computations for the streetlighting and unmetered tariffs.
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T The Energy Commi ssi on Assbsidybd aneperating A CEPRO
costs3

1 TheDirectDebitbilling discountis not a subsidyEitherdirect debit reduces
PREPAGSs c o sHustified, arnt dhouldse redaced or eliminated. | return to
this issue in Sectiowll.D.1.e.84

1 The reductionin rates anticipated for the Econoridevelopment and Load
Retention RiderarenotsubsidiesThe purpose of these riders is to increase PREPA
revenue, by attracting or retaining customers. If PREPA actually needs higher rates
due to the riders, it will have done something wrong.

Seven other items are probably not subsidies, either becausedit®smned to increase
revenue or they ameasonably priced at the at the current rate.

I Thedowntown business discount, the Act 73 incampecredit, and the hotel discount
appear to be designed to increase sales.

1 Act 73-2008 clearly indicates that the purpose of the tax credits and other
measures in that law were intended to increase industrial development and
employment, which wouldstally also increase electricity revenues.

1 Act222 016 notes t hat subsadydgranteduogie hdtehsectoe ner gy
has helped it bear high energy costs, such sector has increased its energy
consumption after being granted the sub
revitalizing the tourist industry as a source of jobs and income for opigyehe
Electric Power Authority is hereby authorized to grant a credit on the monthly
power consumption bill to every hotel, corldotel orparadorduly qualified by
the Puerto Rico Tourism Company. O

1 Act 1692009establishd the downtown commercial disantenable existing
businesses t o r e nosterthe] maximbnudevelopmmeo®f and t o
urban centersvhich would result in PREPA retaining and increasing sales.

1 Itis difficult to determine whetheéhe GAS tariff, rural agueductsg;ondo common
areas, and analog rate are subsjdiegust more appropriate rates for the specific
types of customergs

83 PREPA justifies including the Energy Commission assessment in the subsidy charge by citing
Act4-2 01 6 st ahe Auhoritylshalt obtéin the necessary funds to pay tmrfission
from the revenues arising from the subsidies item on its rate

84 Navigant has belatedly agreed to recategorize the direct debit as an operational expense rather
than a subsidy (CERRP-20150001, Oct 31, 2016 Conference Call, Request No. Jpdtese
to the Production of Documents and Information).

84 9 Resource Insight, Inc.



Subsidies and CILT Errors in the PREPA Proposal

1 The GAS tariff that PREPA set is lower than the GSS rate for most customers, but
the GAS customers may be less expensive to servendiageon actual load
shapes of these customers and the relative cost of maintaining the distribution
system in rural versus urban areHse data in CEPRCG02-020 show the loads
of the GAS customers to lb@wver than those of commercial customers on th8 GS
tariff (tariff code 211) for the highesébad hours and higher in the leaad, low
cost earlymorning hoursPREPA has not proposed to reduce the differential
between the GAS tariff and the GSS tariff.

1 PREPA does not maintain separate tariff codestonate load shapes for the
rural aqueducts, condo common areas, and analog rates, so | cannot make the
same comparison for these rafBise following represent my thoughts about the
likely characteristics of these customers, all of which suggest thaRBa &e
may be an appropriate reference for these users.

1 Theaqueductsnay tend to have very flédad shapeswith relatively little on
peak energy. PREPA does not have the data necessary to determine whether
the aqueducts are subsidized

1 The condo comin areas are likely to have load shapes similar to GRS
customers, and perhaps even better, if they maintain interior and exterior
security lighting all night.

1 While churches probably have a wide variety of load shapes, many certainly
have a disproportiom@ share of their load on Sunda&arly mornings, and
perhaps early evening, before PREPAOGS

1  Until PREPA corrects its marginabst study and the Commission completes a
review of netmetering, it would be premature to determivigat (if any) portion
of thenetmetering creditan be considerea subsidyof the netmetering
customersAs | discuss in SectiolV, the marginatost study requires further
work, especially with respect to the value of renewable energy.

Limiting the subsidies to discounts that customers receive compared to the rate that they
would normally be served under, solely for the benefit of the customer and without
expectation of lowerasts or increased salesetonly items that can clearly be identified

as subsidies are:

85 |n the past, PREPA has charged the Puerto Rico Aqueduct and Sewer Authority (PRASA or
AAA) a statutory fixed rate. Through FY2016, that rate was 22¢/kWh, and which may not have
represented a subsidyrecent years. In FY2017, the preferential rate would have fallen to
16¢/kWh, a price which is very likely to be subsidized, and PREPA suspended it. | discuss the
PRASA rate in Sectiokll.D.2.f.
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1 Life-Preserving Equipment
LRS Tariff
RH3 Tariff
RFR Tariff

=4 =2 =4 =

Residential Fuel Subsidy
1  Public Lighting

Thelrrigation District deficitandthe Energy Commissioassessmetrare more
appropriately treated as operating costse remaining items should be excluded from
the subsidycharge

3. Subsidies allowed in the subsidy charge

Mostofthei t e ms 1 n P Rubdlikdrs required kly specific acts of the

Legi sl atur e, whi ch | refeadd &n Aco04-20EG ortother fis p e c i
entriesin the list ofcriteria for inclusion n t he subsi dy charge: @t
grants, and contributions granted under laws in effect, rural electriigatograms,

public irrigation sy$PRERSIdentipedhbesdawsinl i ght i ng
Schedule E2 SUPPor the items included in Schedule2_Act 83-1941requires

PREPA to provide the fua i | S U beBgibldoy cfuosrt ofimer s, ifyfbout does
which groups will be included in that definitioBince Act4-2016requires that PREPA
promoterenewables, it is arguable that any actual subsidy efeé&tring would be

considered to bgranted by law.

The speci al rate for general agriculture v
el ectrificationo cat egor-gistrictdefiot ant theerural nc | u s i
aqgueducts by the Apublic irrigationo cat eg

MessrsZarumba and Granovsky assevith respect to the entire $168.3 million in

claimed subsidies (theexcluded th&energy Commission assessment from this total,

without explanatiopthatin PREPA i s required to provide t
understanding that these subsides ajeiles | at i v e |(RRERABRXNibit4.0 & d . 0

11).

Nonethelesd, have not foun@ny legislative language that woutthndatenclusionany
of the followingin the subsidy charge

1 the RH3 discount,

1 theimputed costs from the econontlevelopment or loadetention ridersor

86 | am not offering a legal opinion in this regard.
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1 thedirectdeposit discount.

4.  Summary of subsidy characteristics
Table9 summarizes the discussion in ghrevioussections.

Table 9: Summary of Characteristics of PREPACIaimed Subsidies

Contribution to Allowed
PREPA 2017 Revenue Isita Required in

Subsidies/Credits Estimate Requirement Subsidy? by Law? Charge?
Life-Preserving Equipment $2,547,894 revenuereduction Yes Y Y
General Agricultural Service 524,933 doublecounted Cost ? N Y
Analog Rate 5,521,495 revenue reduction  Cost ? Y Y
LowIncome Tariffs

LRS Tariff $15,416,766 double-counted Yes Y Y

RH3 Tariff $1,022,085 doublecounted Yes N N
Hotel 11% Discount 5,463,401 revenue reduction  Growth Y Y
Rural Aqueducts on GRS 4,220 doublecounted Cost ? N Y
Irrigation District Deficit 4,152,000 Incremental No Y Y
Residential Fuel Subsidy 18,630,971 revenue reduction  Yes Y Y
Condo Common Areas 1,321,289 revenue reduction  Cost ? Y Y
Direct Debit Credit 129,428 revenue reduction  No N N
Downtown 10% Subsidy 1,775 revenue reduction  Growth Y Y
RFR Tariff 20,076,641 doublecounted Yes Y Y
Act 73 Income Tax Credit 258,121 revenue reduction  Growth Y Y
Other Subsidy Categories
Public Lighting 93,241,901 revenue reduction  Yes Y Y
Energy Commission 5,800,000 Incremental No (?) Y Y (?)

Total Proposed Subsidy Charge 174,112,921
Unguantified Claimed Subsidies

Net Metering unknown revenue reduction  Cost ? Y Y
EconomieDevelopment Rider tbd revenue reduction  Growth N N
LoadRetention Rider tbd revenue reduction  Growth N N
Contribution in Lieu of Taxes 51,783,821 revenue reduction

Notes:

Cost "meansthat there may be no cost.
Growthmeans that the discount would tend to increase sales and hence revenues.
No (?)flags thepossibility thatAct 42016requires inclusiorf the Energy Commission Assessment

C. Treatment of CILT and Subsidies in the COSS

The purpose of the coest-service study is to indicate whether each class is being
assigned the share of revenues that woul d
and policy directions. In order to be useful in that determination, theotgsiice study
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should assign to each class the costs thdi¢beslature and PREPA (and in the future,
the Commission) have determined th@ssshouldbear.

The PREPA cosbf-service study does not reflect these directions. For example, the

RFR, LRS and RH&ariffs are explicitly subsidized rates, with the expectation that
significant portions of their costs will be borne by other customers. Yet thefeost

service study does not reflect that expectation. Even if revenues on those tariffs added up
to all thecosts that the Legislature and Commission intend they pay, thefesetvice

study would still show those tariffs to be paying less than their share. That problem is
rolled into the cosbf-service results for the residential class.

Similar issues ariseith the GAS rate, which PREPA considers to be subsidized. If each
tari ffos r esofeservice Sudy are cdrrécted to refledt various discounts, the
same problem would occur in the GRS, GSS, GSP, GST and perhaps other classes.

This distortionin the costof-service study can be corrected easily, by including the

subsidy to each tariff in the Aother reven
Schedule @l Calc4 and Cale5 series of tabs), reducing the bottbne revenue

requiremen Table10 provide an example of this approach, for the residential tariffs.

Each tariff is allocated a Acontributiono

each class also receives a transfer credit from the subsidy fund. For GRS, the contribution
allocation is much larger than the subsidy transfer; for the three other tariffs, the subsidy
exceeds the contribution allocation.

Table 10: Reflecting Subsidies as Transfers in the Cosif-Service Study

Classification: RH3 RFR LRS GRS
Production Energy $1,451,156 $16,940,982 $39,147,501 $366,474,489
Production Demand $1,380,651 $17,025,087 $33,964,830 $324,229,988
Transmission Demand $372,358 $4,591,623 $9,160,229 $87,444,006
Distribution Demand- Primary $485,475  $5,986,484 $11,942,960 $114,008,101
Distribution Demand- Secondary $589,481  $7,269,006 $14,501,574 $138,432,757
Customer $1,084,005 $6,542,688 $27,363,644 $179,383,811
Public Lighting Assignment

Contributions $269,467 $3,145,796 $7,269,358 $68,051,194
Other Income -$50,042 -$584,202  -$1,349,984 -$12,637,708
Transfers -$1,406,384 -$20,076,641 -$24,942,245 -$11,398,515
Direct Assignment $10,634,579 $25,731,367 $2,984,692 $17,437,359
Total Revenue Requirement $14,810,745 $66,572,188 $120,042,559 $1,271,425,484
PREPAeported Requirement $16,217,129 $86,648,830 $144,984,804 $1,282,823,99¢

88
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D. Exemptions from the Subsidy Charge

PREPA does not propose to chargeRIR, RH3 or LRS tariffs for the subsidy charge,

or to charge the RFR rate for the CHILT cha
price block8” Since the CILT and subsidiese currentlycollected through the fuel and
purchasegower riderswhich arepaid by these custometbese are additional

discounts for these customgbgyond the differences between their tariffs and the GRS

tariff. PREPA does not propose similar exemptions for other subsidized customers,

including the GAS tariff and the GRL1 tariff coddfuel subsidyfor students, the

elderly and the handicapped.

| have not evaluated the adequacy of the overall discounts for the these tariff codes, and |
have no opinion regarding their overall rate level. The CILT and subsidy exemptions
should be reviewed in the ratgesign proceeding.

In terms of the rate design, it would be easier to understand the level of the discounts if

the CILT and subsidy were charged to the RH3, LRS and (above the fixed blocks) RFR

tariffs and the base rates weeeluced by about the same amount (assuming that the
Commission wants leave the total subsidies at the proposed level). For example, it would

be much easier to understand and explain t
general residential rate digr consumption upo 425 kWh/month, and one ceoft the

general residential rate for consumptooto ove 425 kWh, 0 rat her t he
general residential rate up to 425 kWh/month, and an exemption from the subsidy charge

f or al IRetlinkigithg structure of the LRS and RH3 tariffs, and the GRS 111

discount, should be on the issues list for the-datggn proceeding

VI. Structuring Riders

A. FCA and PPCA Cost Recovery

Currently, PREPA recovesd! of its fuel costs and purchaspdwer costs ttough

separate, but very similguel Cost Adjustment (FCA) and Purchas$tmver Cost
Adjustment (PPCAtost riders that it sets and reconciles on a monthly ,baslading
reconciliation of overor undesrecoveries in previous montha. contrast, theasts of

debt service; distribution, transmission, ffael generatiorexpenses; anchostother

costs are recovered through the base rates, which have not been modified sintael 989.

87 The latest proposed tariff (Schedulé REV 201610-11) does not list the subsidy charge as
being applicable to the L-P3, the subsidy charge is listed in the 2Prevenue calculation in
Schedul e H. I assume that this discrepancy i s
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existingFCA and PPCA are increased by 12.36% to cover the costs aflidion in
Lieu of Taxes (CILT) and subsidiés(CEPRPC-01-08)

The fuel and purchasqmbwer ratehavedominateimo st c u st éanexanplé, b i | |
for the main residential rate (GRiB)2014 base rateaccounted foabout 20% of

revenues, fuel over 80, purchasegowerabout20%, and the surcharge for CILT and

subsidies less than 10%.

PREPA proposes to moditiireeaspects of theostrecovery mechanissn

1  The recovery of CILT and subsidies would be moved from the FCA and PPCA to
separate riders.

1  Theprojected costfor fuel and purchased power would be transfetodtie new
base rates

1 Differences between actual fuel and purchgsader costs and the allowance for
those costs in base rate would be recovered through new fuel and puiphased
ridersreconciled quarterly, or more frequently in response to large changes in
projected costsSchedule -l REV, pp. 4952).89

PREPA provided examples of the computations that would be used to set the FCA in
CEPRPC01-015 Attachment 1.

In any one month, all billedlasses would behargedhe samé-CA and PPCA per
kWh 90

1. Base rates or riders

PREPA proposes to include the forecast level of fuel and purchasezt expense in

base rates, and recovering the deviation from those forecasigliithe FCA and PPCA.
This approach is revenueeutral and has no inherent adverse effects on cost allocation or
rate design. Some ratkesign options, such as inclinHagpck rates and timef-use rates,

may be easier to structure with the fuel and pasedpower costs folded into base rates.
For example, it is difficult to implement a tirod-use tariff with an offpeak rate

88 CILT and subsidies are discussed in detail in Seation

89 The filed purchasegower rider tariff (and the October update) contained several references

to fuel costs. In the version of Schedule J provided with the rebuttal, PREPA corrected most of
those errors, but stild]l i nal tdetaitlom the tgpe of 1dl e r e nc e
forecastedtobeconsumed and must be rewritten.

90 While PREPA proposes to allocate the fixed charges from the two large fossil IPPs (AES and
EcoElectrica) to classes on the basis of estimated class contribution in profmtaaftcode

NCP, which would result in different purchageawer charges by class, PREPA proposes to
recover the PPCA as a uniform rate per kWh of sales.
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discount of 5¢/kWh, if the base energy rate is only 4¢/kWh to begin with. | have seen
rate designs with negative gfeak energypase rates, but those are probably somewhat
confusing to customers. ilicluding the projectetuel andpurchasegowerexpensen
base rategmises the average base rate to 14¢/kWh, having greal rate of 9¢/kWh
looks quite reasonable. Customers migp &ind it easier to think about their energy
choices and cost reductions, looking at rates of:

1 9¢/kWh oftpeak and 20¢/kWh epeak (plus 1.5¢/kWh in CILT and subsidy adders),
rather than

1 11¢/kWh offpeak and 10¢/kWh epeak (plus 10¢/kWh in FCA and PP@GAd
1.5¢/kWh in CILT and subsidy adders).

Includinga base level of CILT and subsidies into base rates might also make it easier for
customers to understand the cost of energy usage. But these adders would be much
smaller than the FCA and PPCA, so leavimgm outside base rates would not be as
confusing for consume#fs.

On the other hand, | read Ac2016 as requiring that all fuel costs occur on one charge
on the bill and alpurchaseghowercosts appear on another. That would be easier if all
fuel chages were in the FCA and g@lirchaseghowercosts in the PPCA.

Efficient rates can be designed with either:

1  most fuel and purchasgmbwer costs in base rates, with lines on the bill summing
base fuel + FCA and base purchased power + PPCA, or

1 all thefuel and purchasedowercosts in riders, with a line on the bill showing total
energy charges (the sum of base rates, FCA, PPCA, CILT, subsidies, transition
charge).

With some effort, the transparent bill (s
able toprovide adequate information under either structure.

For the design of the formal tariffs, | recommend that the base rates epualatiased
powerand fuel costs, all of which would be included in the PPCA and FCA
computations. The bill can present thées both in that format and witbtal energy
rates per kWh.

91 Keeping the CILT and subsidy charges in separate adders will gi@thmissiorgreater
flexibility to exclude some part of the subsidy charge from themetering credit and/or charges
to some tariff codes.
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2.  Allocation of purchased power costs

As discussed iectionll.F.1.b, PREPA propose® reallocate from energy to peak load
the portion of the purchasgubwer charges that does not vary with the amount of energy
provided by AES and EcoElectrica. As explained above, a large portion of those fixed
costs were incurred to provide access o floel costs, anthereforeshould be treated as
energy costs. In the cealiocation proceeding, the Commission should consider what
portion of thepurchaseghowercosts should be allocatédsedn energyusage

3. Frequency of reconciliation

PREPA is propsing to transition from monthly reconciliation and resetting of the fuel
and purchasegdowerriders toa quarterly reviewschedule. Irthe event that projected
costsfor the quartechange by more than 108tiring the quarter, PREPA would trigger
an acceleated adjustment on a monthly b&is.

The proposed reconciliation schedule is not very different from the monthly
reconciliations There is little dowrside to allowing PREPA to avoid some small

monthly adjustments. Theigger foradjustments should beaiged, so that the same

dollar deviation (rather than the same percentage deviation) triggers recomputation for
each riderBased orthe forecasts of fuel and purchagemver in the filing, &0%

change imguarterlyfuel costs would be $16 millio#. That sme amount would be an 8%
change in purchasg@bwer costsThe Commission should clarify in the hearing the

dollar amount of variation in these riders that PREPA can tolerate and set the triggers for
accelerated reconciliation appropriately.

Either the existing or proposed adjustment schedules would be reasonable. Subject to an
information that may be elicited in the hearihggcommendhat the Commission adopt
PREPAOGsSs proposed schedules, with. revised

B. CILT and Subsidies Riders

PREPA has traditionally increased the FCA and PPCA by 12.36% to recover at least part
of the CILT and other subsidies. The levels of these expenses and discounts do not vary
with fuel and purchasepower costs, so decouplingcovery from the FCA and PPCA is
logical and efficient.

92 The accelerated adjustment test requires a computation comparing original and updated
forecasts. PREPA has not provided the detailed fatiau of its proposed computation, and its

tariff language is not identical to the description in CEHRR01-23, which suggests that the

trigger would reflect revenues from the adder, as well as the average rider costs. As explained in
the next paragraphrecommend that the Commission change the acceleration trigger to
eliminate a percentage computation.

93 With more realistic fuel prices, the trigger for accelerated adjustment would be even higher.
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As explained in SectioW.A, PREPA proposes separate riders for CILT and for other
subsidies.

PREPA has mposed that customers in the LRS, RFR and RH3 tariffs be exempt from

the subsidy charge, in addition to the RFR class being exempt from the CILT charge, and
reflects those exemptions in its ratesign computations. These exemptions represent

further subglies, beyond thdiscounts embedded the base ratdsr these tariffs and

the fuetoil credit to the LRS and RH3 tariffs PREPAGs approach to ex
CILT and subsidy charges is inconsistent, since it does not apply the exemption to other

tanff codes that it considers to be subsidized, such as GRS 111 and GAS, to customers on
other discounted rates or to the classes with CILT load. Mr. Zarumba apparently

recognized that these inconsistencies are problematic, when he said:

The argument againsbllecting the subsidy from customers receiving that

subsidy is that the Acircular flow of the
customers for a portion of the cost of a subsidy that it was giving back to the same
customer. In other words, assegsincharge to defray the cost of a subsidy from

the customers to whom it been determined the subsidy should godefsslfing.
(CEPRPCG01-19%4

The circularity is even more pronounced where PREPA assumes the CILT and subsidy
charges will be collecteddm customers who do not pay for their power: the CILT loads
and the customers receiving-obarge energy under the Hfgeservingequipment

discount. The Commission should reconsider in thedasggn proceeding which
discounted rates should be exemptrirthe CILT and/or subsidy charges, and how those
charges should be reflected in rate design for tariffs in which some or all loads are
discounted.

It does not appear that either the CILT or the discounts are volatile enough to require a
separate rider,specially as long as PREPA is filing anntete adjustments under a

formula rate mechanism or the equivaléntparticular, CILT and the CEPR assessment
can be included in rates like any other expense, and the discounts can be reflected in the
computation of revenues from each tariff. Any variation in the discounts from the

forecast values would be reflected in the revenueupumechanisri®

As | discuss in Sectiowlll.C.2, the CILT and subsidy charges should be assessed to net
metering customers on all energy taken from PREPA, but not on energy the customer
generates for its own use.

9%9Mr . Zarumbads exact i ndttogiscern.i n this response

951f the CILT charge remains in a separate rider, the-adgtstment tariff should be corrected
to remove the referenceittcluding fiall detailonthetypedf uel f orecasted t o b
that PREPA added to the version of Schedulgedddovember 16.
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C. Eneragfyfi cRedey

PREPA does not yet haveam e-e § ¥ i qrogramgcbyt when it does, it will require
a mechanism for recoverirgn e-e § ¥ i @osts without delaying program
deployment for a ratsetting proceedingAs required by the Commission's Filing
RequirementsPREPA has proposed ann e-e § ¥ i cidee RREBAS versios of

this new rideiin the original filing and the October ugtelargelyfollowed the design of
the fuel and purchasgabwer riders, with quarterly adjustments and the opportunity for
accelerated adjustments as nee@eBR. E P A 0 s h & pppropoiates with a few
corrections.

First, the filed tariff language includes confusing and unnecessary references to fuel, due

to PREPAOGs having copi edostrittee Mt dardmeba | an g u ag
promised a corrected version of thiseridand the purchasgubwer rider), but it has not

been provided.

Second, as | discuss in SectMhA.3, the trigger for accelerated adjustment should be
convertedo a consistent dollar value across all three riders (fuel, purcipasest and
ene-e§yi rtowehickeitywould apply.

Third, as | discuss in Sectidfill.C.2, PREPA proposes to charge eachmetering
customers forthe n e-e § ¥ i caideefor allythe energy the customer receives from its
own generation, as well as the net energy it takes from PR&$discussed below,
recommendhat those customer lzcharged for all the energy they take from PREPA,
and receive ne n e-e § ¥ i cideecredityor the energy they provide to PREPA, but
not be charged for the energy provided by their own generation.

On November 21, PREPA provided an update teetimes-e § f i « io adder,ywhich

eliminates the inappropriate references to fuel costs, eliminates the accelerated

adjustment, and changes the adjustment schedule from quarterly to annual. Annual

setting of costrecoveryf@ne-e § §y i anagncynstrain PREPAOGs al
ene-e§yi griograms gn a timely basis. The Commission should investigate
PREPAGsSs motivation for pr o peonse-enfgy itaieesrnec yc h a
updates$

96 This update adds the following provisiontoth& e-e § ¥ i ¢ iaen d | : ARecovery
Discounts: PREPA shall recover any discount approved by the Puerto Rico Energy Commission

in the Subsidies Adj ust meablyanactidentas repeaiofthéni s | an
same provision from the loagduction and economievelopment riders.
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VII. Intra-class Rate Design Issues

A. Principles of Rate Design

The general objectives of rate design are to prowdkerstandablestable andefficient
price signalsyhile preserving reasonalfi@rnessamong customensithin each tariff
class.

B. Unbundling Rates
Navigant explains its unbundlimgoposal as follows:

éeécustomers have been provided other option
their electric service. Therefore, unbundling of tariffs is necessary in order to

properly price the subcomponents of electric service used by each cuatamer

avoid crosssubsidization. (Ex. 4 at 28)

Unfortunately, Navigant simply disaggregates each bill component into generation,
transmission and distribution. In order to be useful for dealing with wheeling and

distributed generation, the unbundling wouékd to distinguish betweeosts that

PREPA caravoidif the customer (for example) finds another power suppheithe

costs that aranavoidableor strandabl8” Because xdsting investment arasuallysunk,

the costs of those specific assets cannowbeled but PREPA may avoid similar future

l nvestments I f the customer reduces its re

For generation, the avoidable portion would include the cost of the power plants that
PREPA proposes to build, with spending in starting 201@ tla& new Palo Seco units
entering service in 2021, as welltas O&M and capital additionavoided through the
mothballing or retiringpf additional units. Wheeling and distributgdneration

customers can bypass those costs by switching generatioe.sbhestrandible

generation cost would be any surplus of the embedded cost over the value of avoided
generation.

PREPA currently has no wheeling arrangements, and the treatment of distributed
generation will be considered in an upcoming proceedihgreis no urgency in
unbundlingrates, which can be taken up in the ratesignand netmetering
proceeding. The rates approved this proceeding shoulge bundled, to reduce

confusion gi ven the myriad other changes in PF
7] will try to use the term favoidableo to re
lower loads. | refer to the costs thata customercaavoi d by reducing its |

do not intend any pejorative connotations by that term.
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C. Basic Components of Base Rates

While some rates have special rate structuss ch as rate RFROs fi xe
bl ock of energy, determined by t hdemostumber
utility revenue is recovered through three types of rates: ersgyand and customer

charges.

1. Energy charges

Energy charges are usage charges, imposed per kilboawatof consumption. Energy
charges encourage and reward eneff§igiencyand conservation.

Energy charges can be part of base rates that change onhateifiroceedings, or in
riders that change more frequently. Energy
entire consumption, or they can vary in several ways:

1 By usage level within the month. For example, the LRS tariff currently charges a base
rate d 1.46¢/kWh for the first 425 kWh per month and 4.97¢/kWh above that level.

By month or season.

By time of consumption within a month, by time of day, by type of day (weekdays
versus weekends).

1 Inresponse to system conditions (e.g., rising during pewittishigh loads and/or
major generation and transmission outages).

The first two energyate variations can be applied with conventional energy metering.
The other variations require more sophisticated metering that records the load in each
houror communcates that load to the utilig.

2. Demand charges

a. The nature and use of demand charges

A demand charge applies a rate in $/ kW to
Various utilities measure that maximum over 15 minutes to an hour. PREPA uses the 15
minute average.

Demand charges are difficult for customers to understand, since they have few analogs in
other industries. The equivalent for car rental would be for the rental company to charge
both for miles driven and the maximum velocity at which theaes driven.

BPREPA says that AAl most all c¢clients at secon
with capability for remote reading (daily). In addition, mari these meters can provide for

hourly dat a -BQ4d6) @hgse meters(dribtRappear to be suitable for routine

billing of time-varying rates.
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Demand chargeare the legacy of efforts in the late 18@@seward customers with

smooth loads (and hence high load factors) and penalize those with variable loads and
low load factors. Since demand charges do not discriminate betweeral@atns that
increase system costs and those the decrease system costs, the approximation of time
varying energy rates is very poor.

Demand charges have long been used for large commercial and industrial customers
(such as PREPAOGs t&SHttheyGaBTmuch kess dseful th&h evem
simple timeof-use rates.

b. PREPAGs approach to demand charges

The PREPA proposes substantial increases in the demand charges for the classes that
current have those charges. Messrs. Zarumba and Granovslaterttiat this emphasis

on demand charges is motivated partly by a belief that fixed ¢@stsy costs fixed

over the year, not varying in the short rghpuldbe recovered through a fixed, ron
volumetric charge (for example, see PREPA Exhibit 4.8, pegardingecovery ofthe
PPCA.

This approach is inappropriatdany costs in any particular year are largely determined

by the cumulative investment and construction commitments in theEyastthough

thesecosts are overwhelmingly fixed over thear,mostof themvary withloadin the

longer term Hence, thee costsire not fixed and should be recovered through rates that

vary with usage and encourage customers to reduce and control the usage that contributes
to the costs.

C. Deficiencies of demand charges
Demand charges are difficult to avoid and are therefore often grouped with customer
charges in the category of Afixed charges,

customers can contrdtvenasinglefailure to controlloadresultsin thesamedemand

chargeasif thesamedemanchadbeenreachedn everydayor everyhour.This attribute

of demand charges erodes the incentive to even try to avoid the charge, since weeks of
careful effort can be swept away if the electric water and egfigr happen to go on
simultaneously. Once a customer is aware of having hit a high billing demand for the

month, the demand charge offers no reward for controlling load any time that the
customer6s |l oad is |l ess that that prior de

The demanghargepr ti on of the electric bill I s de
maximum demandCustomers reach their maximum monthly loads at a wide variety of

times during the month. Maximum billing demands do not necessarily, or even

commonly, occur at the tinedf the maximum demands on the system, substations, the

C u s t odiswibutiosfeeder, or other equipment.
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Capacity costs are driven by coincident loads at the timeiglotystem and equipment

loads, not by the neooincident maximum demands of indivalicustomers. The
customer 6s i1 ndividual peak hour is not | 1Kk
customers sharing a piece of equipment, especially since the peaks on the secondary
system, line transformer, primary tap, feeder, substationgraadmission lines, and

transmission lines occur at varying tin¥és.

Demandchargegprovidelittle or no incentiveto controlor shift loadfrom thosetimes
thatareoff the customer8peakhoursbutthatarevery muchonthegeneratiorandT&D
peakhours.Customerganavoiddemandchargesnerelyby redistributingload within
the peakperiod.Someof thosecustomerswill beshifting loadsfrom their own peakto
the peakhouronthelocal distributionsystemonregionaltransmissiodines or onthe
systempeakhour. This can causeustomergo increasdheir contributionto maximumor
critical loadson thelocal distributionsystemthetransmissiorsystemandbr the
generatiorsystem.

Not only are demand charges ineffective in shifting loadkigffcost hours, they may
cause some customers to shift loads in ways that increase costs. For a customer who
experiences its maximum summer demands at noon or 9 pm, a demand charge
encourages the shifting of load into the aftermpeaks on the generatjaransmission

and distribution systemBemandcharges do not provide appropriate incentives to
conserve, even during high load hours.

Intervenors €.g.,PrevidiDirect pp. 9, 1516; Agrait Direct, p. 19, Kun&l and Sanzillo

Direct pp. 3, 3233; J.M. Gonzalez Direct p. 8; Massess Y Artze Direct, c@rectly

observe that demand charges are essentially fixed charges, largely unaffected by

distributed generation (particularly solar generation), and thus erode the customer
benefits of distributedgereet i on. They al so point out that
increase demand charges in the GSP and (B&WVidi Direct,pp. 12-18; Glass Direct, p.

22; Gabel Direct, p. 22ptes reduce energy charges and hence the benefits of distributed
generation.

CEMEX also orrectly observes that the demand charge has a serious adverse effect on
its cost of electricity when it is operating sporadically due to low demand for cement
(CEMEX Direct pp. 89). This is true even if the plant operates at nearly 100% capacity

99 The potential exceptions to this observation would be (1) customers who are the only user or
by far the largest user on its transformer or (2) an industrial or commercial customer so large that
its load dominates the load on its feeder (or conceivably a transmission spur). In these cases, the
equipment may normally experience its peak load at thedfrttee maximum demand of the
customer. If PREPA can identify tariffs where these conditions apply more often than not, some
small demand charge (to cover those limited cost categories) may be jdstitiedse classes.
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factor for the days it is used. CEMEX has focused on a serious problem with demand
charges, reinforcing my comments in SecMdhC.2, regarding the shorenings of
demand charges.

d. The choice of the demand-billing interval

PREPA uses a iinute period to measure peak dem@@BEPRPC04-34)10]t is
conceivable that someery sharp 18ninute spike occasionally overlaadome type of
equipmentbut most overlads on thalistribution transmission and generation systems
are driven by much longer periods of high loa&sdiscussed in Sectiond.2 andl.E.3,
most utility equipment (e.g., transformers and conductors) is limited by thermal
overloads, and equipment sizing and useful life is limited by load levetsadew hours
to a day.

PREPA should convert its demand charges to reflect loads over at least gneftileur
gradually shifting cost recovery from demand charges to energy charges

3. Customer Charges

Since very few customers make decisions about vehéthbe a customea, charge for
being a customer and getting a slthe least useful of the common charges in giving
incentives for customer behavior

A small category otosts vary directly with theumber of customerdheyinclude the

debt chargand maintenance costs for the meter itself, the cosetér readingpilling,
service drop (for classes that use a service drop for each custandrperhaps
customerservicecosts, such as call centehs estimating marginal customer costs, Mr.
Zarumba also included transformer costs, but the number and size of transformers are
determined by the area and load to be served, rather than the number of customers.

| see no justification for increasing customer charges for the geserxate tariffs. Ad
discuss in SectioW1l.D.1.b, the GRS customer charge should not be lower than PREPA
proposes.

100 This interval is specifiedinFRPA6s tari ffs only for the TOU 't
promi sed t o cor r espdcify thdperiod usdd ¢or setting billing dersénosh n d
the updated-1 schedulée ( GECOR34a), the updated Schedule J still specifies the billing

demand inteval only for the TOU rates.

101Zarumba and Granovsky suggest that their est
considered O0conservatived because it does not
di stribution syst em. alegédeankervatisnt doek Bot eXist, siher ge 7 ) .
cost of the distribution system is determined by demand and the area that the system must cover,
not the number of customers peile.
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4. Connection Fees

In CEPRRS-01-14, PREPA revealed that its estimatd Customer Service

Improvement Savings i n S caireldded ae indBease in charges for reconnecting
service, apparently for customers who were disconnected by PREPA for being in arrears
(or perhaps between tenants in a building).

Savings are basedh@harging higher costs to customers for reconnection service
beginning January 2017. Currently low consumption customers (480V and below)
pay $25 to reconnect service and it costs PREPA $52 to reconnect service.
Similarly, high consumption customers (>48(ay $100 for a reconnection and

it costs PREPA approximately $500 to reconnect those customers. PREPA is
proposing to increase reconnection rates to $75 for low consumption customers
and $750 for high consumption customers; the change should leadtioradd
collections of approximately $10mm per yg@EPRRS-01-14)

In CEPRRS-05-21(d), PREPA provided the derivation of the reconnection costs of $52
for secondary customers and $509 for pri ma
charging about 50%nore than the cost of reconnection was as follows:

The $75 per reconnection charge was suggested for two reasons, (i) that charge

covers PREPAOGs costs, (ii) a higher reconn
pay bills on time (so late customers can atb&penalty). On average, PREPA

reconnects 70% of the customers suspended in any given month, most within the

next 48 hoursGEPRRS-05-21, parts d and €2

Increasing the reconnection fee to full cost is reasonable. Charging 50% more than cost is
notres onabl e. PREPAG6s justification for the
customers who pay late. If PREPA believes that adatenent charge would be

appropriate to reflect associated costs, it should propose-basesd late charge,

independat of whether the customer is disconnected and reconnected. A charge for
reconnection (like the late charge) will likely fall disproportionately on those least able to
pay the additional costs, essentially as a tax on poverty or financial distress.

The Commission should limit the reconnection charge to $50 for secondary customers
and $500 for primary customers, and order PREPA to seek advanced Commission
approval for any future changes in fee schedules.

D. Tariff-Specific Rate-design Issues

PREPA has about 1@riffs. Rate desigapropo®d in Exhibits 4.0 and 15r@flect

decisions about distributing the proposed rate increase across the billing determinants
(e.g, customer months, energy use, maximum demianeBch of those tariffs, and
sometimes other chaeg in the rate structure.

102 PREPA does not explain the similar oxdrarge for the primary reconniems.
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1. Residential

a. Low-income discounts

PREPA has three residential tariff€ RS, RFR and RH3 that discount charges to
residential customers on the nutritional assistance program, in public housing owned by
the Public Housing Adminisation, and municipal public housing, respectively.

The LRSand RH3discouns from GRS would be entirely in the first 425 kWirhe
legislatively determined RFR tariff charges a fixed price for a fixed block of monthly
energy (with the quantity determined twe number of rooms in the housing unilthe
seconeblock rate for LRSRH3and RFR (above the fixegtice block) would be the
same as thgeneral residentidbRS rateThattreatment iseasonable; no intervenor
raised concerns about the pricing of &iety for large lowincome customers

b. The GRS customer charge

The customer charge is imposed on every customer every month, regardless of
consumption. If possible, the fixed charge should reflect the cost of having that
household (in the case of thesidential class) ascaistomer, even if the customer used

zero energyStated a bit different, the fixed charge should approximate the cost of adding
a customer without adding loaal the savings when a customer notifies PREPA that
service is no longeequired.For example, if a large house is divided into four
condominiums, but total energy consumption does not change, most costs will remain the
same, but some costs will increase by a factor of four (like the costs of postage for the
bills). The fixedcustomer charge should reflect the minimum costs of serving the

smallest customers in the class; to the extent that fixed monthly costs are higher for larger
customers, those costs should be collected through usage charges, so they will be borne
by the lager customers but not the smaller ones.

In general, the fixed costs of serving a customer is limited to the costs of the service drop,
meter, meter maintenance, meter reading,
remote metereading technology, thincremental metaeading cost is very small. The
incremental or decremental cost per customer for customer service and billing (other than
the printing and postage) are likely to be much less than the average cost, as well.

In itsinitial filing, PREPAproposed eliminating thexistingresidential customer
chargeson the assumption that there would be a fixed Transition ChEnge
Commission's order requiring a gexh Transition Charge was issued after PREPA
made its initial filinglIn its supplemerat testimony, PREPA proposedixed customer
chargeraising the GRS fixed chardem the current $3/month to $8onth, while
leaving the RE3 and LRS customaharge at $2/montHo3 GRSPREPA maintains that

103The RFR charges for fixed blocks of energy (based on number of rooms in dwelling) are set
by law, in Act 692009 as amended by Act-2216.
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the full fixed costs of serving@istomer who ses no energy $814.18monthfor single
phase customers, which would include most residential customers and all small
customergExhibit 15.0, p6), based on thearginatcoststudy.

PREPAGs estimate of t he nphasgreserdgidl custamsrt o mer
is $14.18/month, comprising carrying charges of $4.60 for the meter, $2.94 for the

service drop, and $5.25 for a share of a transformer, plus $1.38 for meter reading and
billing. This costestimatds overstated foa new minimalusage cusmer, due tothe

following errors

1 PREPA used a nominal carrying charge of 17.06%, rather than a real carrying
charge of 15.26%. Since PREPA will be escalating this estimate over time, the
real carrying charge is appropriate here. Correcting that edoces the
marginal customer charge to $12.83/month.

1 The assumed capital cost includes $370 for a transformer. Transformer costs are
driven by the size and number of transformers, both of which are determined
largely by load levels. Adding a customer withadding load will not normally
require a new tr a-of-sefvicastodyrtreats PaRFORMRIE & € 0 S
entirely loadrelated; the marginal cost study should do the s@uoeecting this
error reduces the customer cost to $8.92/month with thenabnaite, or
$8.13/month with the real rate.

1  The capital cost also includes $207 fareavice drop. As | explain in Section
Il.I, small customers in apartment buildings walallyshare a service drop.
Assuming that an average of just five small residential customers share a larger
service drop sized for geneisgnice customersvould reduce the marginal
customer cost to $6.69/month with the nominal rate or $6.13/month with the real
rate.

1  The meter cost of $323 alappears to bguite high. This costmaybe for a
smart meterandwould be lower for a new conventidimaeter.

So the cost to connect, bill, and service a new small customer would be about $6/month.

The costs avoided by encouraging an existing customer to cease service would be even
lower. If service is discontinued because the residerteenigorarilyvacant,PREPA

would save only the billing and metering expense of about $1.38/nibtitl.property is
permanently abandoned or the service is merged (as when two apartments are combined
or an outbuilding is connected to the house), PRER#retrieve the rater, but will not

be able to salvage the original installation cost and will iacemoval cost. In any case,

the meter will probably be an older, lesgpensive unit, costing much less than $323.
PREPA is unlikely to remove and recycle the service dgepecially if the service drop

is shared with several other apartmeBspending on the value of the meter and the cost
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of removal, the marginal cost of maintaining an existing location might be $2 or $3. And
most of the choices about incurring custo@sts are choices for existing locations.

Hence, more realistic estimates of the marginal custoel@ted cost for a small

residential customer are on the order of $1.38 to $6.13/month. These estimates do not
supportP REPAGs | ar ge p r stomer shardeo $8/manth Basex enthen c u
corrected marginatost analysis, a reasonable residemtistomer chargeould be in

the range of $3 t84/month Any increase in the customer charge reducepdnton of

the allocated revenue available forthn@mer gy charge and thus the
conservation incentive.

| recommend that the Commission set the GRS customer charge at $4/month. In its
compliance filing, PREPA should compute GRS energy charges to recover the remainder
of the revenue allocated toi$ class.

C. GRS increasing blocks

Currently,PREPAcharge<sRS customers 4.35¢/kWh for the first 425 kWh of monthly
consumption and 4.97¢/kWh for additional usage. irfubning-block ratestructure is
commonly used to reduce charges to small customer®agtlect differences in costs
between small and large customers.

PREPA propossto flatten the energy rate, removing the small increase at 425

k Wh/ mont h. Navigant asserts that fANo ratic
The energy charges, fboth the first and second blocks, are significantly in excess of the
bundl ed marginal cost o0 ( Ex .unddrstatet endrgyand Thi s
demand charges from tinearginal cost studywhich Idescribe irSectionlV .

Il n addition, PREPAGs | oad data (in Schedul
over 425 kWh monthly have a lower load factor (fewer kWh per kW of NCP peak) than

the smaller GR8ustomersn the GRS 111 tariff codeso larger GRS customers may be

more expensive to serve per kWh than small custofeEiminating the inclining

block rate would slightly reduce conservation incentives for the larger customers, who
probably have morepportunities for conservation. It would also send a signal that the
Commonweal thdés energy establishment i s amb
efficiency.

The future of the incliningplock rate in the GR&uriff should beetained in this
proceeding and reonsidered in the rai@esign proceeding.

104 As | explained in Sectiol.E, NCP is not the best measure of peak load, especially for
generation and transmission, but that is the only peak measure PREPA presents.
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d. Fuel discount

The legislature has mandated a fuel discofias much athe cost of$30/bbl oil to be
applied to the first 400 kWh monthly usage of eligible residential custorferstt¢

Rico Electric Power Authority A; 822(c), as amended Byt 1332016.105PREPA has
applied this discount to customers in the LRS and RH3 tariffs and the GRS 111 tariff
code(which covers the handicapped, the elderly and college students), using a
complicated fomula that gave higher discounts per kWh to the smallest custorhers
existing system uses a complicated declining discount, starting at 90% for the smallest
customers, falling to 75% over 100 kWh/month, 65% over 200 kWh/month, and 55%
over 300 kWh, withthe discount for 400 kwWh continued through 425 kWh and the entire
discount disappearing at 426 kWh/month. This discount includes steep drops in the
subsidy at 101, 201, and 301 kWh.

In this proceeding?REPAproposes to simplify the discount@0% of the ceiling
discount or $18/bblwhich PREPA estimatds be equivalent to abou ®VkWh in
2017 (CEPRPC-03-028 CEPRPC04-46 Attachment J1106

PREPA has proposed to simplify the formulausing theavera@ currentdiscaunt, 64%
of the2.91¢/kWh, or1.86¢/kwWh.107 (CEPRPC-04-46)

This simplificationis reasonableassumingt is consistent with the legislation. Using the
averaged discount, rather thie existing schedule, increases the bills for customers

under 300 kWh, but by no more than 76¢/month, adedees big forlarger customers,
by as much as $1.06onthfor customers from 400 to 425 kwh.

|l am more concer ned byeabRIpviEtiimdatof tlieadiscountn uat i C
at 425 kWh. This practice make the effective price of thd'&®6h in any month $7.45

plus the full applicable retail energy rafiéhis is a very large penalty for a very small

change in usage. The legislation requitesdiscount up to 425 kWh, but | do not see

any prohibition on extending the discount beyond 425 kWh. If the Commission is able to

105The law does not specify how the discount should be converted from $/bbl to ¢/kWh.

106 The ¢/kWh values provided in CEARC-03-28 are not consistent with the total dollars and

kWh values for this discount reported in CEPR-01-026. Nevertheless, the values are roughly
equivalent to the $18/bbl, divided by about 6.3 MMBtu/bbl and multiglied heat rate of about

10,200 Btu/kWh al I of which are plausi.ble assumpti or

107 Zarumba and Granovsky (Exhibit 4.0, ppi 38) report the average discount as 66% (and

hence the customer 6s pay men tcalcalgteddd Grrectf t he f u
discount (64%) inresponseto CElPR-04046a on August Z2apieceofd pr o mi
errata that will be filed shortlyd0 Y et SZReweatdud Res(filetl October 13) repeat

this error, and Exhibit 15.0 does not address it
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extend the discount to about 490 kWlgan smooth out that drop, as illustratedrigure
7.

Figure 7: Monthly Fuel Subsidy by Usage Level
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PREPA says that AnThe fuel oil subsidy is
credit | i n-BGOB@26)aml thdt CiEtdEhes to continue this practice (CEPR

PC03-027). That is a workable approadhcludingthe discount in the base eatfor

LRS and RH3by reducinghe energy charge for the first 425 k\WWhight be clearer for
customersDoing the same fahe GRS 111 customers would require that the GRS tariff
be split into two rates. Thog®tentialchanges would be better considered in the
subsequent rate proceeding.

e. Direct debit credit

PREPA hagor some time provided 10% discounb n  t h e A(bxalwingcfuelr at e 0
and purchased powefpr residential customers who arrange for automatic payofen

their electric billsPREPA ha®een unabléo provide any rationale for the level of this
discountandhas no estimatef theactualsavingsdue to direct dehi{fCEPRPC-04-27)

The primary valug¢hatdirectdebitbilling provides to the utilityvould beincreasd
probability that bill payments will be received on tiared paid in full If a customer goes
into financial distress, the bank balance may be insufficient to cover the bill, so the
directdebit billing offers PREPA limited security. Therdlstill be a lag from
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consumption to @gyment although it will be shorter with direct debit. As PREPA put it,
the benefits to PREPA are that direct debit:

i. Reduces the utilization of checks as a payment option, which reduces processing
costs;O

ii.  Improves casHlow, since the payment amount and date can be projected with
more certainty; an®

ii. Reduces payment delays (CEPR 0427)

Whatever the benefits to PREPA of prompt, reliable and efficient payment, those benefits
should be the same for abmponents of the billThe direct debit credit has been about

2% of the total bill, since the base rate has [ of the totafresidentiakrate. Setting

the credit aR% of the total bilwould roughlymaintain the status quahile varying the
discount in proportion to the bill, as various components chamge2%discount would

also be consistent with the discounts offered by other utilities.

The direct debit discount, along with all other availab$Eountsshould be enumerated
inP R E P mGffdoook,y et i1t does noéS$cheayepear i n PREPAOG

Regardless of the specific value of theectdebit discount, it is a voluntary rate
provisionintended to reflect savings to PREPA, and should not be counted as a subsidy.

2. General Service

a. GSS

Navigant proposes an increase in the GSS customer charge from $5 to $10, with the
remaining revenue recovered through energy, as it is now. The GSS rate is very broad,
since it includes all nenesidential customers served at secondahych might range

from a street kiosk to substantial stores and offiChe rate is limited to 50 kVA of load

(it is not clear how PREPA measures the peak load of the GSS customers), and customers
larger than that level may be forced onto the GSP primary rate. Most utiittesates

for GS customers of any size served at secondary, and impose more sophisticated
metering on secondary customers over a threshold of 10 kVA or so. Navigant would like
to break GSS into two or more tariffs, but does not suggest any particudaigrednd
apparently does not have the data needed to support such a design.

b. GSP and GST

For the GSP, GST and LIS tariffs, PREPA proposes to dramatically increase demand
charges. The percentage increases in the demand charges are more than twice the
increases in the energy charges, and for GSP, over twelve times.

Demand charges do not reflect cost causation, since they charge for usage at the
customer 6s maxi mum | oad, not necessarily &
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part of the distributionor&rn s mi ssi on system. The Commi ssi
proposal to increase demand chardé® demand charge does not charge for usage at
CP, or even at NCP, imumlbag, whehever thagd ocauts st o mer 0 S

The revenue increases assigned td3B® and GST tariffs (and related special tariffs)

this proceedinghould be recovered through increases in the energy Taeslemand

charges should be left at the present rate for each tariff. Further rebalancing of the energy
and demand charges da@ considered in the ratesign proceeding.

C. Demand ratchets

Currently, mosPREPAtariffs with demand charges determine billing demand each

month as the higls¢of ()t he cur r ent mominute desnandf@d &GOPooiu m 1 5

t he cust omer 0 dinthaprecetingryead(elied andemand ratchet, since it
prevents the billing demand from declining), d0p160%of apreviously established

contract demand level. Messrs. Zarumba and Granovsky propose to elifmeneteehets

and contractdemandsea use t hey ar e famdnad costjoséficaionc o mpl e
exisisto support their further us€ EPRPC-04-31), which lunderstand tonean that

PREPA could not find any documentation of its decision to impose thephrebilling
demand©%Thus, thedemand har ge portion of the customer
solely by the current monthdéds maxi mum dema

| agree with this proposal, not for the reasons suggested by the Navigant panel, but

because the ratchets and contract demand maitarét difficult for customers to control

their bills and dilute incentives to reduc
costs.

The demand charges in $/kkivonth should not be increased to offset any reduction in
billing demand due to the change in défon. Anyrate increasef®r normal general
service customers should gao theenergy charge®®

d. Existing TOU Rates
For both the existing neresidential timeof-use rates (TOW and TOUT), PREPA
proposes to

1  put almost the entire rate increase into more than doubling the demand
charges,

108 Messrs. Zarumba and Granovsky should have been able to analyze the billing demand
structure on its merits, independent of decarlds®REPA documentation.

109The one exception | would make to this rule would be for the PPBB tariff, which is a backup
tariff.
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1 eliminate the existing distinctions betweenmeak and ofpeak demands,
1  slightly reduce the energy charges, and

M close the rates to new customers.

For thetwo customers cuently on the TOUT rate with standby service (SB®PREPA
proposes téerminatethar TOU ratesand ontamove them ontthe noArTOU GST tariff.

The proposal to shift revenues from TOU energy rates, which can reflect the variation in
short and longrun casts, to demand charges, which do not, {adVised.

The Commission should keep these rates (AF)TOUT and SBS TOUI) open,

without increasing demand charges, and indicate that the@aign proceeding will

consider the structure of the existing T@fkes, expansion of TOU rates to additional
customers, and moving customers with adequate metering to rates that vary with system
conditions, such as dynamic or réiahe pricing.

The ratedesign proceeding should consider a range of issues regardegfiime rates,
including seasonal variation in rates (which can apply to all tariffs) and variation during
the week and the day (which is limited to customers with adequate metering).

PREPA does naturrentvary its rates between seasadessrsZarumbaand Granovsky
express skepticism about whether any seasonal differentials in costs exist (Ex. 4.0, pp.
161 17). The data they provide suggests pesk loads are higher in Juné October but

at least for generation, maintenance requirements appeaeladethe reliability risk

over the yearThis issue should be explored further in the-tsign proceeding.

Thestructure of thanalyses that MessiZarumba and Granovsloffer regarding the

timing of peak loadéamong seasons and among the hourkej/eay is unlikely to

produce useful resul{f®REPA Exhibit 4.0, ppl6i 17 andPCG01-42 Attach ). They

report the probability of each month or hour havingaloadithat | | equal or e:
peako month or hour. Of cload, scstleese amalgsedaea d c &
suspect to begin with. More significantly, Mesgtarumba and Granovskgport that

the probability of meeting or exceeding peak to885% over the months arj052%

over the hours of the dathese are not meaningftbncepts

| have identified some of the detailed conceptual problems with the Navigant analyses,

but those are largely irrelevant, since the results are inconsistent with reality. PREPA has

no rationale for closing the TOU rates. There are clearly a Ipead load in the

afternoonfollowed by a higher peak in the late evening. Mes&aisumba and

Granovskyclaim that uncertainty abowhanging load pattermsecludesiesignof

appropriate TOU rates (PREPA Exhibit 4.02@i23) and t hat idsinfor mat
proceeding indicates that PREPA cannot practically expand TOd ratdsast in many
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circumstancesdue t o met er i ng a nBxhillitR4.0] page §Whiless s ue s 0
it is not cleatto what informationMessrs Zarumba and Granovskgfer, | do nofind
that any of these assertions should result in closing the existing rates.

CEMEX recounts its efforts to switch to a tiraeuse rate, toeduce theost of

operating at varying levels over the course of the md*®EPA should not have refused

C E ME Xpboposal to change to a posted rate, especially one that encourages more
efficient operating patterns. PREPAGs effa
to force some customers off TOU rates, are not warranted.

In short, PREPA shoulkeep the cuentTOU designsopen and warn the customers that
periods angbricedifferentials may change in the ratesign case.

e. Economic-development and load-retention discounts

PREPA proposes that it be allowed to offer
developnent rider [that] would provide a negotiated discount for a period of three to five
years in exchange for creating new jobs or

negotiated and driven by the level employment created and the cost to servd thedloaa s
wellasaloagd et enti on rider to respond to fAa thr
to compete with t HeThelendratentiorerided wouldnotbetrech at i v €
to job retention; prices would be set to maintain some revenve@boP REPAG6s est i
of marginal costs.

If an opportunity arises for PREPA to offer a discounted rate to retain load that would
otherwise be lost, while still generating revenues greater than the cost of serving the load,
that can reduce rates for othestmmers. The same is true for opportunities to add load

that produces revenues in excess of the costs, again reducing the revenue requirements
for other customers.

PREPA proposes that application of either of these riders be subject to CEPR approval,
which isthe standard practice in other jurisdictions, and necessary to ensure just and
reasonable rates to the customers who will have to pay for the costs not recovered from
the discounted customerThe Commissioshouldestablish some guidelines foREPA

in the use of these riders, which should not become a widespread subsidy for industrial
customers at the expense of residential and commercial consumers. Those guidelines may
be developed ia futurerate casgin the ratedesign case, in other dockdsuch as the
performance proceeding) or a combination thereof.

110 Zarumba and Granovsky discuss load retention to counter bypass, which would presumably
involve alternative generation resources. It is not clear whBfREPA would attempt to use the
rider to retainindustrial facilities facing global competition.
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Rate discounts for large customsh®uld not result in rates that chatges than
marginal cost, chagjess than the customer would have been willing to pay, or
encourag wasteful consumpn.

Industrial discounts can make sense, if:
1. Rates are higher than marginal costs over the period of the discount.

2. The discount keeps the total rate above marginal costs, so that the businesses
that open or stay open are not increasing costs to other customers.

3. The discount is structured to encourage efficient use of energy, by keeping the
energy charges close to tstandard rate for the class.

4. The discount is only available when an objective analysis indicates that the
load is likely to be lost (or not materializ@)thout the discountdeally, other
departments within the government of Puerto Rico would be invaived
determining whether the customerds ec:{
discount.

5. The discount is tied to engagingany applicablenergyefficiency program.

The Commissioshouldalert PREPA that these (or similar) conditions will be applied
rigorously in review of proposed rate discounts.

As discussed in SectidW, PREPAGs estimates of marginal
understated. PREPA will ndéo improve those estimates before the Commission can
have confidence that increased sales due to any discount will benefit other customers.

A more difficult issue arises if PREPA asks the Commission to discount rates below

costs to achieve somegtmdlycn d PREPAOGSs mandate, such as ¢
Commission nor PREPA has any particular expertise or authorityeggect to

employment. The Commission should be reluctant to approve anyisgolintwithout

specific legislative instruction anddhnical expertise frommeCo mmonweal t ho6 s
economiedevelopment agencies

f. The PRASA preferential rate

Act 50-2013set apreferential ratdéor the Puerto Rico Aqueduct and Sewer Authority
(PRASA or AAA), seting the rateat22¢/kWh for FY2014 to FY 201&ndL6¢/kWh for
FY2017 and beyond®REPA asserts that thet also allowed PREPA tsuspendhe
preferential ratewhich PREPA has done, resulting in no claimed subsidy for PRASA in
FY2017.
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PRASA has requested that the Commission reinstate the preferatatjan the grounds

thatthe preferentiarateis not a subsidythatithass t abi | i ze d d&lRAFtAd S c o
to preparenore accurate budgeting purpasasdthatthe cost reduction allows PRASA

to develop needed wastewater and sewer projectergRivrect, p2).111

Mr. Riverasays thatthe r ef er ent i al rate was I mpl emente
energy costs, representing 25% of PRASAOGS
budget deficits ranged between $340 million and $529 milliofr %2014 2018.

PRASA forecasts that the removal of the preferential rate for 2017 will indtease

energy costby roughly $50million annuallyl12

PREPAGs plin OHPRRCOLO0B6)0f t he difference bet wee
electric bills at the statutogyreferential rate and the normal genesalvice rates is

smallBut t hat estimate depends on (1) PRASAG
3% ofits energyusefor FY 2016 and FY 2018, and (2) the fuel costs being as PREPA
projected themAny fixed rate that does not reflect changes in fuel prices may become a

very large subsidy if fuel prices rise. The only other tariff with a fixed energy change and

no fuel adjustment is RFR, for the initial blocks.

In this proceeding and thratedesign preeeding, PRASA and PREPA may be able to
provide the Commission with information akt
whether PRASA load is less expensive to serve than the load of the other-genacal
customerg13The Commission can also weigletbonsumer burdens of higher PRASA

rates (if PRASA does not receive special rate treatment) versus higher PREPA rates (if
PRASA bills are reduced by reimposition of the statutory 16¢/kWh rate or some
compromiseaarrangementi!t14 As better load data become aahle, the Commission may

be abletoreachabetternf or med j udgment about PRASAOGS

3. Lighting and unmetered rates

PREPAhaspropo®da large perentage rate increase for the Public Lightmgl most
unmeteredariff codes!1>Messrs. Zarumband Gr anovsky assert tha

1111 do not wunderstand the distinction that Mr.
recognizing the customeroés financial distress

112The magnitude of this difference depends on actual fuel costs.

113 pumping and treatment plants are likely to have better load shapes than typical customers in
their classes, but offices and other facilities may be typical GSS and GSP loads.

114These issueg@ also discussed in the report of Ralph Smith and Mark Dady.

115Messrs. Zar umba a rrdriff G3Shia PREBAS yarififon ynmetened t i
servicee ( PREPA Exhibit 4.0, page 57). But the US
unmetered load.
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Is a subsidized class, and therefore required a redistribution of the overall revenue
requirement. o (ERBPAI dcKn ®wricregedigyahe ratdédfat i
the Public Lighting tariff wouldincrease]the magnitude of the subsidy charge.

However, the alternative would be to mitigate the increase to Public Lighting which
would require larger increases to other customer classes ( -BE&1R-B2b)

PREPA essentially asserts that increasing the subbkatge is preferable to increasing
base rates to cover the costs of the legally subsidized igiiitng and unmetered rates,
but has offered no basis for that positidhPREPA has not provided revenue
computations (or even tariffs) for the public ligigt and unmetered rates, so it is not

clear how the revenues at current and proposed rates, or how the fact that mest public
lighting customers are not billed affects the revenue projections.

| recommend that the Commission increabeomponents afhe Public Lighting and
unmetered tariff codest the average increase for the tariff in this proceeding. These
issues should be revisited in the rdesign proceeding.

VIIl. Distributed Generation and Net Metering

A. Background

The term Adi st referbtorelaively gnalhgeneration resaucces

connected to the distribution systéiSome of these facilities are freanding

facilities that sell power to the utility, but an increasing number of distributed generators
throughout the developedworld@® | ocated behind customer so
systems represent most of those installatiéhs.

For a number of reasons, including administrative convenience, regulators have allowed
customers to use tleergy fronsmall solar facilitiesor e duce t he cust omer
determinants (usually monthly metered energy), in an arrangement known as net

metering!1® When the solar facility produces more energy than the customer uses in a

116n the October 31 conference call, Mr. Zarumba suggested that pushing more costs into the
subsidy charge would have the salutary effect of raising public discontent with the level of
subsidies. The Commission should consider whether it shares thaapabgnda.

117Sometimes, the term includes small units connected to the transmission system close to load.
118 Other behinegthe-meter distributed generation is wind or combined heat and power.

1191n some cases, other renewable technologies, such as windnalhd@nbined heat and

power facilities are also eligible for this treatment. In principle, the bethigdheter distributed
generation could reduce the customerds billin
charges), but billing demand is difficult teduce.
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month, the excess energy is carried over as a credit agaigstindature months, with
each excess kWh valued at the energy rate in the tariff under which the customer is
served. Excess generation over the course of the year is often credited at a Io\¥er rate.

Puerto Rico has allowed net metering for befimelmete renewable generatiaince

2007 (Act 1142007).The law applies to residential systems with capacity up to 25 kW

and nonrresidential systems up to one MW. The law allows for customer net excess
generation to be carried over as a kWh to the following mdit the credit is limited to

a daily maximum of 300 kWh for residential customers and 10 MWh for cocrather
customerg21 The Legislaturefurther strengthened its support for renewable energy
generation by enacting tli&een Energy Incentivesct (Act 83-2010) establishing
Renewabl e Energy Credits (ARECsO0), creatin
providing for economic and tax incentivde recently enacted Electric Power

Authority Revitalization Act (Act £2016) provides for increased transparemcthe net
metering credit and supports charges that are not excessive or unduly burdensome on net
metering customerSpecifically, the Electric Power Authority Revitalization Act (Act 4

2016 Section 29provides that:

The Electric Power Authority mgyropose, as part of its rates, just and
reasonable charges to its net metering customers. The Energy Commission shall
evaluate said charges as part of the rate proposal of the Authority.

The Energy Commission shall evaluate and determine which chargespgiial

to net metering customers, such as the Contribution In Lieu of Taxes,
Securitization, Subsidies, and Grants. Both the Authority and the Commission
shall take into account the following criteria when proposing and evaluating the
net metering customeharges:

i. The charge to be billed shall be just and shall have the purpose of covering the
operating and administrative expenses of the grid services that receives any
customer that entered into a Net Metering Agreement. The grid services
received bya net metering customer shall be clearly differentiated from the
services that the Authority bills on a regular basis to all of its customers.

ii. The charge shall never be excessive or established in such a manner as to
constitute an obstacle to the implentation of renewable energy projects.

120 The details in these arrangements vary among jurisdictions.

1211n another effort to increase renewable generation, Ac2PD8 reduced the stringent meter
requirements to encourage greater participation.
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The Authority may not bill additional charges or increase the monthly energy
usage rate to any customer that choses to connect a solar energy system,
windmill, or other renewable energy source to the transmissidrdistribution
system of this public corporation. (Section 29, amending Section 4 of Act No.
114-2007)

AThe El ectric Power Authority may bill a <c¢
supplied, as well as the charge to be approved by the Energy Commission in
accordance with Section 4 of this Act.

In those cases in which a customer feeds back to the Electric Power Authority
more electricity than it supplied to the customer during a billing cycle, the
Electric Power Authority may charge the customer a minimuntimhpservice

fee not greater than that which it charges to other regular customers that do not
consume electricity during a billing cycle.

For the billing cycle closing in June of each year, any excess kikbvattcredit
accumulated by the feedback custy during the previous year and which
remains unused shall be compensated as follows:

1) Seventyfive percent (75%) of the excess shall be purchased by the Electric
Power Authority as provided by the Energy Commission; and

2) The remaining twentjive percent (25%) shall be assigned to the Electric
Power Authority to be distributed as a credit or reduction in the electricity
bills of public schools.

PREPA proposes to significantly reduce the benefits of net metering for new-tiedind

meter renewable geration by increasing customer charges (which would not be

reduced by net metering) andargingthe CILT and Subsidy chargesa both the energy
provided by PREPA and the ener.gy provided

| understand that the Commission iamting to initiate a proceeding on the rates and
rules for net metering. Any sweeping redesign of distribgeteration ratemaking
should be addressed in that proceeding.

B. Ratemaking for distributed generation

Within the legislative constraints, the Comsiis has the challengé encouraging
distributed generation that is environmentally and economically desirable, while
maintaining at least rough equity in the billing of customers with and withstibuted
generatiorand preventing uneconomic bypasee Commission should review
ratemaking options in terms of the following main criteria:

1 Recognition of all system costs and benebtstributed generators affect several
aspects of the costs of serving the host customer and other customers. The
guestionbefore the Commission is whether the payments by customers with
distributed generation pay adequately for their usage of utility services.
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1 Simplicity and consumer understandifigpe short and longterm implications of
the net metering ratemaking approatiould be clear, so that customers,
installers, and other market participants can make informed decisions regarding
long-term cost commitments.

1 Effectiveness of rate design in encouraging efficient consumer chairgs.
modifications of ratelesignto acommodate net meterirghould bedesigned to
increase, rather than reduce, incentives for customers to use electricity efficiently.

Thesystem benefitef distributed renewable generation for Puerto Rictude:
1 Avoided generation variable cosparticularly fuel.

1 Avoided generation fixed costs, including the reduced investments for capacity,
fuel-cost reductions, and environmental compliance.

Avoiding the costs of acquiring centralized renewabies.
Reduced transmission and distribution liogses.
Avoided loadrelated transmission upgrades.

Avoided loadrelated distribution upgrades.

Reduced wear and tear on transmission and distribution equipment.

=4 =4 4 A4 -4 -

Reduced environmental effects, including emissions of carbon dioxidg, (CO
sulfur dioxide (S®), oxides of nitrogen (NOx), air toxics, and fine particulates
along with fines imposed by environmental regulators for violating rules and
standards

Some of these benefits are captured by the custdmstimgdistributed generation.

They reduce thelbpills, which would include average generation energy and capacity

costs, average line losses and embedded T&D costs. Since photovoltaics provide more
energy in orpeak than in ofpeak hours, particularly in the summer, solarmetering
generation (whethr it reduces the customerodés | oad
system to serve other nearby customers) will tend to reduce average costs in most of
these categories, benefiting other customers. Customers as a whole benefit from the
avoided generatig transmission and distribution upgrades, reduced wear and tear, the
reduction in percentage line lossasdreduced environmental effects.

122PREPA has been signing contractsublity -scale solar facilities at prices comparable to the
full retail rates for some classes.
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1. PREPA perspectives

PREPAGs di s c us s-geoanation faterdakirgigxhibit 40, gp 80d35;
CEPRPC03-05,03-06, 0:28) is sometimes difficult to follow, since the testimony and

di scovery responses sometimes use the tern
refer to both renewable generation eligible for net metering (NM or NEM) and other
distributed genetion, sometimes just to naenewable distributed generation, just to net
meteringcustomersor to netmetered solar generation. Any particular reference to these

topics must be read in context, to determine which categories of generation intended.

| read PREPAtestimony as acceptinggdht ¢ u s t o nkemstér disgtribdied n d
renewable facilities will be eligible faret meteringdue to the legislative language
defining net metering anehcouragg development of renewables. PRERfendsto
pursue fulire opportunities fodecreamg payments for energy delivered to PREPA and
requiring NEM customers to pay for transmission and distribution services they do not
use(Exhibit 4.9 p. 39. And even in the short term, PREPA proposes to charge net
metering cgtomers for costs they do not currently pay, including the CILT and subsidy
charges for their generation output.

PREPAGs rational e f or twdaseasptieangumendthassolaro mp r i
distributed generation does not reduce any fixecscost and t he asserti on
costof-service study supports much higher charges formegering customers

FirstMessrsZar umba and Granovsky assert that naM
are being installed (e.g., photovoltaic) are intermittemiature and therefore needs firm
capacity to back up the service provided L
complaint represents a misunderstanding of utility planning and cost causation. As |

explain in Sectio.E.1.lh generation capacity is driven by probabilistic o$$oad

considerations; whether solar, wind, or other variable generation resources helps reduce
capacity requirements depends on wheithwduces load at times that contribute to the
annuallosofl oad ri sk. All generation is Aintern
unavailablel23 Similarly, whether variabldistributed generatiohelps reduce the costs

of transmission and diskriition capacity depends on the extent to which the T&D

equipment peaks at the times the generation is available, as well as the extent that the
generation helps unload the equipment prior to the peak, reducing damage from

overheating (see Sectiohk.2. andl.E.3).

MessrsZarumba and Granokyg acknowledgehe legislative mandate for supporting the
development of renewable energyP REPA f aces a different | e
renewable resources. In brief, PREPA is required to support the development of these

l{e ]

122This is particularly true for PREPAG6s fossil
rates over 10%, with some as high as 20%.
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resources. We thereforeprape a ful |l credit equal to eact
(excluding CILT,Subsii es, and Secu#dOp.Bation). o (Exh
PREPAGsSs support for even this |Iimited trea

The current NEM pricing policy should hbe continued in the future. The policy

is providing compensation to customers for the unbundled cost of transmission
which has a marginal cost of zero and the unbundled cost of distribution which
has a marginal cost which is less than the avoided dosselnetwork costs

should be noibypassable. NEM customers are using these systems but allowed to
avoid payment for these assets. The current policy will not provide for the
economic sustainability of PREPA and triggers cimigssidies to other
customers(Exhibit 4.0, p. 31)

In several jurisdictions with nehetering penetrations considerably higher than Puerto
Rico, regulators have rejectedmplaintss i mi | ar & coRtRUEEPNEd s
metering, with minor changes to thene¢tering compensation. Exalap include
California (Rulemaking 1407-002, Decision 18&1-044, January 28, 2016), Vermont
(Revised Rule 5.100 Pursuant to Act 99 of 2QL4e30, 2016, and Massachusetts
(Chapter 75 of the Acts of 20184

SecondMessrsZarumba and Granovsky asserh at A Cust omer s wit hou
subsidizing customer wi t h DERO (Ex. 4.0, page 31) an
Ssubsidy for NEM customers is $0.07086/ k Wh,
would need to be recovered 84) Dhoseassértior cust
arebased on conclusions about the costs allocated 1metetring customer in the COSS.

As | described in SectionF and Setion I, the COSS has a number of serious problems,
particularly the following:

1 Understating the energselated portion of fixed generation cogBREPA fossil,
AOGP, and the IPP charges).

1 Allocating fixed costs of generation, transmission and most distribution on NCP
demand by tariff code, which tends to arbitrarily penalize small tariff codes, including
the netmetering codes.

1 Assuming that solamet metering does not reduce the need for any type of capacity,
even though significant portions of the T&D system peak in the middle of thieday.

124 A couple jurisdictions haymade substantial changes to theirmetering regimes,
particularly Hawaii (which has a very high penetration of distributed solar) and Nevada.

125 See SectiohE for a detailed discussion of the timing of T&D peak loads.
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1 Allocating the overstated demanatlocated costs to each naktering tariff code
based on PREPADBatesgrmapésohi ghest NCP f
thatvaluetd hat t aFY2G1l4 revenoe®¥e 0 s

The last point is important because the number of customers witheteting in some

tariffs (such asGRS rose rapidly during FY2014, the NCPs retlate months of

FY2014 (April to June) reflect more customers than do the annual revenues. As a result,
the lower average number of maetering customers appear to be underpaying for the
peak loads of the higher number of customers late in the year.

Forexample PREPAestimateshat the GRS 118etmeteringcustomerexperienced

their FY2014 NCP in June 2014, the last month of the fiscal year. In that month, PREPA
reports that the nehetering load had grow84% since October 2013, when PREPA
estimateshe rest of the GRS 112 customers experienced theit NC® result, PREPA
allocates the GRS 112 netetering code about one third more demegldted costs, due

to the growth in net metering during the year.

MessrisZar umba and Granovsky also assert that
the rates to neparticipating customers. The reason for the increased rate pressure is that

the level of compensation afforded these customers exceeds the costs which the balance

of the customer s ap.84 That assedionnsdpasedorftex hi bi t 4
Z a r u mmhaggidascost study, which significantly understatmarginal costs, as |

explain in SectionV.

2. Intervenor positions

Intervenorge.g.,Riera Direct, p. 8 9, Previdi Directpp. I 8; V.L. Gonzalezirect,

pp. 3 7) discuss issues related to the-nedtering arrangements.mumber of intervenors
identify the effectonnetmet er ed customers of PREPAOGS pr
subsidy charges, as these charges would not be reduced by the output from renewable
generation behind the meter. They al so poli
customer carges would reduce the benefit of installing distributed renewable generation.

| agree with the intervenors that the-nattering credit should include the CILT charge
and at least some of the subsidy chatigat the netmetering customers should not be
charged for CILT and subsidies the energy they supply to themsejad that
customer charges should not be increased as much as PREPA proposes

While some intervenors complain about the treatment of the transition charge for new
netmetering customeyshat issue was settled in the restructuring proceeding and is not
subject to review in this proceeding.

126 |n addition, the cosbf-service study has many other problems, as listed in Sdttion
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C. Structure of Net-Metering and Distributed-Generation Rates

1. PREPA proposal for net-metering credits

In theRestructuring Order (CERRP-20160001,page 69, footnote 90the
Commission defined the following terminologyf or t he al g@whicai cal |y
will be helpfulfor sorting out the energy flows (in kWh) in this discussion

G = behindthe-meter distributedjeneration
C=the cust omensulm@onel ectri c
| = inflowf rom t he PREPA delivery system through t he
O = outflow from the behindhe-meter generation tithe PREPA delivery system
S =t he c us t-suppéy fradnghe digributed generation
= Cil
= GiO
N=1the cu admsenptios
=170
=CiG
C=S+I=GiO+I=N+G=N+S+0
G=S+0

In the Restructuring Order, the Commission decided that:

1 Existing, grandfathered netetering customers will pay the transiticimarge on their
net consumptioiiN).

1 New, nongrandfathered nanetering customers will pay the transition charge for
theirgrossconsumptiol C) , whi ch equals net consumpt.
generation.

That decision is not under review in tipisoceeding, but the Commissitactes similar
choicesregarding which other cost components should be included in tmeateting
creditrenewable generation

As | read PREPAOGs filing, the only place i
compensabn differ from the retail rate is that the H Schedules show thenatgring

credit being computed as the sunfu#l, purchaseghower andbase energy rates,

excluding the CILT and subsidy rates. As a result, | concluded that PREPA was

proposing that theenewable neinetering customers pay the CILT and subsidy charges

for their inflow (I) from the delivery system, but not be credited with those charges for

exports to the system (Qyith inflow and outflow computed on a monthly basis

Some intervenor$fevidi Direct pp. 910; Feliciano Direct, pp.i8L4) interpreted

PREPAGs proposal as implying that the subs
the customerdés tot al consumption (C), as t
t hey r e a dlingraBoEoposirigbat dnergy from distributed generation would
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only reduce the customersodo char-gowerfidery t he
and not the transition, CILT and subsidy chargés.

In Schedule J, PREPA specified that the CILT and Subsidy costs would be divided over

ATotal Gross Retail Sales, 0 in contrast to
and PPCA computations, where nTotdassesGr os s
of classes including Net Metering Energyo
to all classes of classes excluding Net Me
ofwhat fiNet Met er. inCEPREX4036 FREPARspaimkthat the

termfi 6 Net Metering Energyd is the energy di s

site generation. o

In a conference call on October 31, 2016, Mr. Zarumba clarified that it was his intent that
the CILT, subsidy and n e-e § ¥ i chamges bepllected in the same manner as the
transition charge, as the intervenors suspette@trospect, that also appears to be the
intent of CEPRPC-04-036.

Tablellsummarizes mgurrentu nder st anding of PREPAOGS pro
applicability ofvarious rate components to freetering customers.

Table 11: PREPA Proposed Application of Charges for New NeMetering Customers

Rate Net
Determinant  Consumption Outflow Self-Supply

Base Energy Charge N H
Demand Charge Maximum 15-minute load reduction
Fuel Charge N H
Purchased-Power Charge N H
Transition Charge c "H "H H
Subsidy Charge C "H "H H
CILT Charge c "H "H H
Energfyf i cChage c "H "H H

PREPA would creditnenet er i ng only for customersod r ec
times the base energy charge, fuel rider and purchzsedr rider plus any effect the

di stributed gener at i o ndenmmadshame fortthe primaryasidd o me r
transmission rates

127 pPREPA assmes that the CILT and subsidy charges would be in the form of reconciling
riders. As | discuss in Sectidfh the manner in which those charges would be set rentabes
determined.

120 9 Resource Insight, Inc.



Distributed Generation and Net Meteri@gucture of NeMetering and Distributedseneration
Rates

2.  Analysis of net-metering credits

Thecosts recovered by the ridefg notwarrantthe exceptionalatemaking treatment

affordedto the transition chargghe Commission took care farecludebypass othe

transition charge bgewdistributedgenerationThe CILT, subsidy andf the

Commission authorizesi® n e-e § ¥ i ciders wauld recover components of

PREPAGsSs own revenue requirement. So | ong a
variation in evenues, avoiding bypass of these charges does not seem to beldnacial.
extraordinary measure of preventing load reductions behind the meter from bypassing the
transition charge isotwarranted for any of theetail riders.

The CILT charge, in partidar, recovers the equivalent of payments of local taxes,
compensating the municipaliti®akes, PREPAO
payments in |ieu of t abampBotaware of angrmigtering of dc
jurisdiction that excludemunicipal taxes, income taxes, or franchise {edsch the

CILT charge approximate&iom the netmetering creditThe CILT charge is much like

other PREPA fixed operating charges, which are reduced by tmeeteting credit.

On the other hand, in judgctions with penetrations of solar much higher than Puerto

Ricod ,gegulators frequently omit from the neetering credit some charges that
represent additional social commitments Dbe
such asfédmendgyicogwame cust &mer subsidies.

Enewedy i ciency program costs are very diffe
functions, i metntkeatata odi stursit-bointeir diceamc yu ssee rev
regardl ess of how ma&kkrsemheongny PRIEELAC UShOmer
fl ows out fra@qmentehatdiont rciulsutoencer t o t he del
PREPAGs costs of generation, transmission
for eenferigcyi enblygr sesvibesenergy from di stri
reduce the exmenhertagwbusehomenetan partici
efficiency program.

128The usuatationale for paymenis lieu of taxes (PILOTS) by a neprofit or governmental
enterprise (e.g., a hospital, school, military base or utility) is to pay local governmentidsethe
of services supported by tax revenums;h as roads amliblic safetywhich the enterprise uses.
Alternatively, a PILOT may be used to compensate local government for the loss of property
taxes and municipal license taxes that would have been paid if the property were privately
owned (e.g.,fiPREPA were investeowned). | understan@ILT (and the provision of public
street lighting at no cost) tougHy approximaé the PILOT approach.

129 Examples include California, Vermont and Massachusetts (which excludes only the statutory
feesfore n e-e § ¥ i @mdsuppmost of renewables).
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|l recomme@ammihadi amel i mit -mbeeexnhgntus Do maé
avoid gwefeoeency charge, by not crediting
charge.

The situati on fpooposad méhe RREPASiNgy mhrae geompl i c
sincempri ses so many separate credits and

1  The largest component of thebsidy charge (#3 million of P R E P &1G4million
claimed subsidigswould be thecosts associated witlrovision of free power to
municipal public lighting, which used to be part of the CILT. As | discuss in Section
0., public lighting was included in CILT until recently, and has the same function of
compensating the municipaliti éAslinbtedr PREF
above, taypaymers by privatelyowned utilities and payments in lieu of taxes by
government utilities are normally treated as operating costs, rather than subsidies.

T A number of other items in -jbsHiEdRtAed s | i st
GAS tariff, Analog rateCondo Common Areas, totaling $7.1 million), and thus not
subsidies.

1 Athird group of items in the subsidy charge are related to promoting economic and
sales growth and increase, rather than decrease, PREPA revenues (the Hotels,
Downtown Business, Economizevelopment, and Load Retention credis).

Hence, there is no cost to be collected for these item.

1 A fourth group of items in the proposed subsidy charge is composed of items that
are not designed as subsidies (the CEPR assessment and thaegiosdt dscount
at $5.9 millior).

1  Excluding public lighting and the nesubsidy discounts leaves the four residential
subsidies for lonincome and other vulnerable residential custor(igespreserving
equipment; the RFR tariff; the LICS discounts for the LRSRH® tariffs; and the
fuel credit for LRS, RH3 and GRS 114nd the irrigation district subsidiotaling
$57.7 million These items comprise abauthirdo f PREPAG6s proposed
charge for 201731

The Commi ssi ons wshhsoibdayd gk i b mmerheetnag r iof g t diree d
by excluding the porti otnhiosf |Itahdeth echaateegdged reyo:tr

130 PREPA projects that the Hotels discount will total $6.6 million in 2017. The Downtown
credit i's small and the other discounts do no
forecast.

131Dependingonthe Comi s si onds response to Myheseemayo mmend:
be the only values in the subsidy charge.
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and i r-dii gtart ii othablelPb e mthaeszes my recommendat
treat ment of

Table 122 Recommendednterim Application of Charges for New NetMetering Customers

Rate Net
Determinant  Consumption Outflow Self-Supply

Base Energy Charge N H
Demand Charge Maximum 15-minute load reduction
Fuel Charge N "H
Purchased-Power Charge N H
Transition Charge c "H "H "H
Subsidy Charge N+ "H partial
CILT Charge N "H
Enereagfyf i cChange ' H "H

3. Limitation of net-metering eligibility

MessrsZarumba and Granovslkasserdthati L R S , RFR, and RH3 <cust
were excluded from Net Metering, as they are low income customers who are already
being heavily subsi di zed. Thisgos&torsillbi t 4. 0,
consideredfor a number of reasons. First, there are already sonmeateted LRS

customerg32 Second, to the extent that the distributed generation reduces purchases at

the lower firstblock rates on the LRS and RH3 customers (or the fixed pricingmate

RFR) , PREPAOGs revenue | oss would be | ower
PREPAOGSs pricedoptbhedimstd25 kWh on the LRS rate (including CILT) is

12.4¢/kWh, while the comparable rate for GRS customers is 15.3¢/khifd, since a

GRS wistomer may suffer a financial reversal and become a LRS customer, PREPA

would penalize customers fogquiring assistance.

When reminded that it has LRS customers ormett er i ng, PREPA <cl ar i
small amount of net metering load currently existd RS customers. However, in the

future customers served under subsidized low income tariffs will not be allowed to

i nstalled [sic] onsite generation and rec
Existing LRS customers will be grandfathered andivecthe full net metering payment.

LRS customers who install new renewable generation will be compensated at avoided

c o0 s(CEPBPG4-32)

132\When reminded of this fact, PREPA said that thoseoousts would be grandfathered into
net metering.
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| see no reason to bw-income customers from hosting renewable generation. In the
case of RH3 and RFR customeso are in public housing, the outflow energy might
first be used to offset the common usage of the building, with the remainder credited to
the residents.

4, Credits for non-renewable distributed-generation

For behindthe-meter norrenewable distributed generation, PREPA asks that it be

allowed to credit nomenewable DER only for its estimate of letegym marginal costs,

which Navigant estimates to labout 8¢ to 9¢/kWh (Exhibit 4.0 @P). These estimates

were based on fuel prices that have proven to be unrealistically low; it is not clear how
PREPA would propose to update marginal costs to avoid this problem in the Hugire.
alsonot c¢l ear whet her PREPA i s proexoessi ng to
power (allowing the customer to use the DER output to reduce its purchases from

PREPA) or for the entire DER output (forcing the customer to purchase its entire
consumption from PREPA).

The major type of generation to which this rate provision daplply is cogeneration,

using the same fuels as PREPAOG6s pSuehnt s, bu
generation may be desirable for Puerto Rico, economically and environmentally, and

should not be discouraged where it can be economic. T9sess should be taken up in

the proceeding in which netetering arrangements for renewable generation are

reviewed.In the meantime, if a customer applies to PREPA to exjportenewable

distributed generatigiPREPA should file an updated computatibmarginal costs and

seek Commission approval of a tariff or contract to incorporate thabdck/rate.

5. Design of rates for distributed generation

As noted inTablell, netmetering customers would not receive any cragéinst the

demand charge for any power flowing out to the system. The demand charge would be
reducedbnly to the extent that the renewable generation operated in timenlbe period

i n which the customeros maxi mum | oad for t
reduces t he c us tnone pedod, the reedighest Idminuth getiod 1 5

would determine the demand charge. A number of interveRef®igno Direct ppl6i

18; Previdi Direct,p. 18 menti on t hat demand charges, a
increase demand charges, reduce the incentivasstalling distributed solarThat

concern strengthens my comments in SeddbrC.2, regarding the unsuitability of

demand charges as a major +désign component.

PREPA offers very limited testimony concerning retail rate design femeé&tred and
distributed gearation. The major such issue that PREPA raises concerns rate
unbundling
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DER customers require unbundlselvice because they are serving some of their

needs with the DER. However, the price signal from the bundled tariff does not

differentiate those pocts which are needed and unneeded, which triggers cross

studies which could negatively impact both participating andpaoticipating
customers. . The costs of distribution and
bundled with generation costs. Therefare,mechanism exists to properly

compensate the utility (and thus avoid cresbsidies from other customers) for

the costs incurred by these custom@Eshibit 4.0, p. 31).133

As | describe in Sectiowll.B, PREPA has not been able to explamv unbundling
would be helpfufor DER or any other matters

D. Net Metering Recommendations
| recommend that the Commission set themetering crediaitthe sum of:
T the customerd6s base rate energy charge
1 the fuelcharge
1 thepurchasegower charge,
1 the CILT charge,
1

the portion of the subsidy charge not related to the residential and irrigation
district subsidies,

1 any other approved riders, exceptéhageye f f | chamger c y

The treatment of the CILT, subsidy aach e-e § ¥ i chamrges arg a matter of
judgment, and the Commi ssionb6s decision ma
recommendation.

The netmetering credit should be applied to net energy delivesiéise system on a
monthly basis.

As previously determined by the Commissitire transition charge would be assessed on

thenetmet ering customer 6s total consumpti on.

The Commission should require that net metering remain open to all customers with
rerewable generation.

All aspects of netmetering compensation should be subject to review in the subsequent
ratedesign proceeding.

133 This passage appears to refer to bothnmetered renewables and other distributed
generation.
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For nonrenewable distributed generation, allow sales of excess endigyaitrrent

estimate of longermmarginalcosttdi scuss corrections to PRE
marginal costs. Those corrected values should be used until better estimates can be
developedand the payment for energy delivered by-nenewable distributed

generation)n the subsequent rateesignproceedig. The values should also be updated

in annual GRASs.

IX. PREPA Performance

As described in the sections above, much of the crucial work that Navigant has done for
PREPA in this proceeding has bderiow industry standardk.has caused consultants to
incur extra costs to identify errors, get clarification, seek documentary support, and
sometimes even to understand the basic outlines of a propodalems includéhe

errorsin the averagandexcessomputationgnd the analysis of peak loads. Navigant
witnesses have also made claims in testimony and discovery responses that they have
been unable to support (suchtlas claimed benefits of the unbundled ratesher

response that billing determinants were decretsegflect the residential fuel subsidy
CEPRPGO07-26). T h e wi thavefregsentlylieen unable to identify potential
solutions in such issues as whether coincident peak contributions could be computed in
the same mannas nonrcoincident peaks, or whether multiple monthly peaks could be
usedfor allocating generation costs for a utility in which every month contributes to
capacity requirements. They took inconsistent positions between thaef-sestice study

and rate design (on such issues as seasonality), and sometimes provided misleading
information (such as the suggestion that PREPA had actual monthly NCP data by tariff
code).

With regard to cost allocation and rate design, PREPA, the Commission and the public

i nterest have been poorly servtakestdpgpo PREP AC
procure more competent assistance from Navigant or other firms, or bring more of this
expertise ifhouse
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Certification

| certify that the information, facts, schedules, exhibits and analysis provided here
constitutemy report, and isrue and corret to the best of mknowledge.

/s/Paul Chernick
Paul L. Chernick
November 23, 2016
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