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R-3477-2001

AQCIE/AIFQ INTERROGATORY RESPONSES

Demande derenseignementsde L’ UNION DES CONSOMMATEURS

Demande adressée a I’ AQCIE et al’ AIFQ

1.

Préambule :

Questions::

11

1.2

1.3

Response:

11

Référence : Rapport d expertise de | Ec, p. 2

«HQ proposes to classify generation costs on the basis of system load factor.
While various methods may be used to classify electric generation costs, we
note that_HQ's proposed method produces a classification split that is more
energy-related than that used historically by other Canadian utilities. » (nos
soulignés)

Velillez préciser les différentes méthodes pouvant étre utilisées pour dlouer les colts
de fourniture (electric generation costs)

Veuillez définir la dructure du parc de chacune des compagnies dectriques
canadiennes dont il est question plus haut et faire la comparaison avec la méhode
proposee par Hydro-Québec en indiquant la période exacte andysée (used
historically)

Veuillez judtifer la pertinence d'une référence a la moyenne des entreprises
éectriques canadiennes pour déerminer le partage énergie/puissance du colt de
fourniture d' Hydro-Québec en précisant la connaissance personnelle et | expérience
que I’ expert adu réseau actuel d’ Hydro-Québec

Electric utility generating plant costs can be cdassfied into demand-reaed and
energy-related portions both directly and indirectly. Direct methods of classification
include (but are not limited to) the straight fixed-variable method (see page 11 of
IEC's report), equivalent pesker methods, and judgmental weightings methods.
Indirect methods involve the use of dlocation factors or methods that implicitly or
explicitly include both energy and demand components. These approaches include
such methods as pesk-and-average, average-and-excess, base-intermediate-peak,
and probability of digpatch methods.

IEc notes that Hydro Québec's approach contains both the direct and indirect
classfication gpproaches. It uses the system load factor to derive a judgmenta
energy weighting for the direct classfication. However, by using a very broad pesk
demand dlocator based on 300 hours, Hydro Québec implicitly adds an additiona
energy component to the "demand" costsin the alocation stage.

INDUSTRIAL ECONOMICS, INCORPORATED



R-3477-2001

AQCIE/AIFQ INTERROGATORY RESPONSES

1.2

1.3

One of the more thorough reviews of generaing plant classfication and alocation
methods may be found in the NARUC "Electric Utility Cost Allocation Manud,"
January 1992, pages 35 to 68. While neither exhaugtive nor completely accurate,
this manua provides decriptions and examples of many of the
classfication/dlocation methods used by utilities and regulators in North America.

Please see Exhibit 17 in IEC's report. In generd, the Canadian utilities referenced
therein used judgmenta energy weighting direct classfication schemes, sometimes in
conjunction with implicit energy weighting through the use of the average-and-excess
dlocation method. Thus, other Canadian utilities tended to use classfication schemes
which are methodologicaly smilar to the Hydro Québec gpproach. Unlike Hydro
Québec, however, it is Mr. Knecht's recollection that no Canadian utilities used a
very broad definition for peak demand periods, such as the 300 hour definition used
by Hydro Québec.

|Ec beieves tha a comparison of Hydro Québec with other Canadian utilities is
much more appropriate than a comparison with utilities in the United States or other
countries, where generating capacity is dominated by fossl fud thermd facilities. In
the U.S,, the draight fixed-variable method is more common than it is in Canada.
However, for utilities dominated by hydrodectric or nuclear capacity, with relatively
high fixed cogts and low energy codts, the Straight fixed-variable gpproach would
produce an extremey high demand component of cod, thet is not reflective of the
relative long-run costs of energy and power. Moreover, fixed plant-related costs for
hydro facilities are related not only to the capacity of the facility, but to its energy
sorage and production capabilities.  Thus, IEc deems that other Canadian
experience, where hydroelectric and nuclear capacity represent alarge share of total
generating capacity, is a reasonable bass for comparison for Hydro Québec's
sysem.

|Ec notes aso that Hydro Québec has not provided any cost information or planning
documents in these proceedings, upon which IEC could rely for cost-based
classfication. |Ec has reviewed the Merrill Lynch report to the Ministry of Natural
Resources regarding the introduction of competition in Québec dectricity supply and
various other publicly avalable materids to develop a genera underganding of
Hydro Québec's system.
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2. Référence : Rapport d expertise de | Ec, p. 13

Préambule : « We recommend that the Régie establish a fixed cost dassification split, based
on 60 percent energy-related and 40 percent demand-related. Such a
classification split is somewhat more favorable to the temperature sensitive
classes than the average produced by |Ec's 1991 analysis » (nos soulignés)

Question 2.1: Veuillez démontrer a I'aide de données quantitatives que les propos ci-
dessus soulignés sont justifiés

Response:

21 Please see Exhibit 17 to the IEc report. The average classfication split for bulk
power for the Canadian utilities studied was 53.5% energy, 46.5% demand.
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DEMANDE DE RENSEIGNEMENTS D’HYDRO-QUEBEC
A L’AQCIE ET L’AIFQ
Original : 2002-06-26 HQD-3, Document 2 Page 1 de 9

1 Mémoire
Référence: i) Mémoire de I’ AQCIE et I' AIFQ, page 2, 5° paragraphe
Préambule: « L’AQCIE & I' AIFQ suggerent en conséquence que, dans la mesure ou la Régie

devait, dans le cadre de I'exercice annuel auquel ele doit se livrer en vertu de
I'article 52.2 de la Loi, conclure que I'évolution du profil de consommation des
usagers du Québec fait en sorte que les colits pour I’ ensemble des usagers vont en
décroissant, ele devrait adresser au Gouvernement une recommandation formelle a
I'effet d’exercer le pouvoir prévu a I'article 24.1 de la Loi sur Hydro-Québec |ui

permettant de «... diminuer le coltt de fourniture de I’ @ectricité patrimoniae alouée
a chaque catégorie de consommateurs prévu al’ article 52.2 de laLoi sur laRégie de

I énergie». »

Question :

1.1 Compte tenu que depuis juin 2000, par les modifications apportées ala Loi sur la
Régie de | énergie (la «Loi») par le projet de loi no® 116, la Régie n’exerce plus de
compéence al’égard de la production d’ dectricité, qud serait le fondement |égidatif
de I'autorité de la Régie pour adresser au gouvernement une recommandation
formelle en matiére de coltt de fourniture de I ectricité patrimoniae?

Response: Response is provided by AQCIE/AIFQ in a separate document.
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2.

Référence:

Préambule:

Questions::

21

2.2

Response:

Mémoire
i) Mémoire de I’ AQCIE et I' AIFQ, page 3, 1¥ paragraphe

« L’AQCIE e I' AIFQ soumettent respectueusement que I'inclusion des contrats
speciaux dans les caculs d'Hydro-Québec et non seulement injuste envers les
autres catégoriesmais qu' elle et auss contrairealaloi. »

Sdon I’AQCIE & I' AIFQ), I dectricité fournie en vertu des contrats spéciaux conclus
avant juin 2000, lors de I’ entrée en vigueur des modifications gpportées ala Loi par
le projet de loi no° 116, fait-ele partie de I’ dectricité patrimonide? S oui, aors
pourquoi les contrats spéciaux devraient-ils ére exclus du volume de consommation
patrimonide annuele du Didributeur et de I'dlocation du colt de fourniture par
catégorie de consommateurs? Si non, a quelles conditions, a quel colt et aupres de
que producteur devraient-ils étre gpprovisonnés compte tenu des modalités de la
Loi concernant le coltt de fourniture des contrats spéciaux? Veuillez expliquer la
digtinction que vous faites entre le colt de fourniture applicable durant la période du
contrat et celui gpplicable au terme du contrat.

Veuillez expliquer pourquoi, seon vous, la Loi traite de la détermination du co(t de
fourniture pour les contrats spéciaux dans le méme article et a I'intérieur des mémes
dinéas ou il est traité du colt de fourniture de I’ dectricité patrimoniade.

Responses are provided by AQCIE/AIFQ in a separate document.
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3.

Références:

Préambule:

Questions:

31

3.2

Vued' ensemble et sommaire

i)  Rapport d’ expertise de Robert Knecht, page 3, 2° paragraphe, 2° et 3 phrases
et 3°, 4° et 5° paragraphes \

i) Rapport d' expertise de Robert Knecht, page 19, dernier paragraphe, 1°° et 2°
phrases

« Without necessrily faulting HQ's overdl methodology, IEC notes that this
requirement, as implemented by HQ, can produce anomalous results over time. For
example

If the mix of overal load shifts from low load factor resdentia classes to higher
load factor industria classes (e.g., as aresult of reductionsin ectric hegt), rates
for dl rate classes will increase, with no net change to the 2.79 cents per kWh
average. Thisresult is particularly bizarre, because an increase in the mix of high
load factor industria load tends to reduce the per-unit cost of generation.
Improvements in the digtribution system to reduce losses at low voltage levels
will cause rates for indudtrid customers to increase. This result dso is peculiar, in
that indudgtrid customers generdly do not use the didribution sysem, and
reductions in digtribution losses will reduce the overdl cods incurred by a
digtribution utility which purchases the power for its customers.

Improvements in the load factor for one class will cause rates to increase for all
other classes, despite concurrent decreases in the unit costs of supply.»
[référencei)]

« This report demondtrates that the methodology filed by HQ to alocate generation
codts to the various rate classes producesillogicd and counter-intuitive results. In our
opinion, this result is due primarily to the dtatutory redriction that the average
ddlivered cost of power for heritage pool service must be 2.79 cents per KWh. »
[référenceii)]

Eg-ce que les modifications (parts fixes d énergie et puissance de 60 % et 40 %,
utilisation de 1CP et de taux de pertes en puissance pour |’ éablissement des facteurs
d utilisation, prise en compte de I'impact de la puissance interruptible) que vous
proposez alaformule d' alocation permettent d' éviter |es effets ci-haut mentionnés?

Considérez-vous gue les effets pervers e les anomaies que vous soulevez dans
votre rgpport d expertise sont principalement dus au fait que I’ dlocation des colits
de fourniture entre chaque catégorie d’ usagers doit obligatoirement produire un co(t
moyen de 2,79 ¢/kwWh?
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Response:

31 In generd, no. Ascited in the preamble above, |Ec concludes that the anomdies are
primarily a result of the legidated 2.79 cent per kWh average. IECs
recommendations generdly address the inputs to the methodology, and not the
arithmetic. However, IEc notes that establishing a fixed demand-energy split, rather
than one that varies with system load factor, will mitigate the second-order effect
discussed at pages 8 and 10 of the IEC report. Please see dso response to
interrogatory 8.1 below.

3.2 Generdly, yes, recognizing that the fixed demand-energy split mitigates the second
order effects problem.
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4, Vued ensemble
Référence: i)  Rapport d’ expertise de Robert Knecht, page 3, dernier paragraphe, 2° phrase
Préambule: « While various methods may be used to classfy eectric generaion costs, we note

that HQ's proposed method produces a classfication split that is more energy-
related than that used higtoricdly by other Canadian utilities. »

Question :

4.1 A quelles autres entreprises canadiennes faites-vous référence? De quelle fagon
sont-elles comparables a Hydro-Québec Distribution?

Response:

4.1 Please see Exhibit 17 in IEC's report, and IEC's response to L’Union des

Consommeateurs 1.2 and 1.3.
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5.

Références:

Préambule:

Question :

5.1

Response:

5.1

Vued'ensemble et classification des codts

i)  Rapport d’ expertise de Robert Knecht, page 4, 1¥ paragraphe, dqniére phrase
i) Rapport d’ expertise de Robert Knecht, page 14, 17 paragraphe, 1°° phrase

« We recommend that a fixed classfication split be used, at 60 percent energy, 40
percent demand. » [référencei)]

« We recommend that the Régie establish a fixed cost classfication split, based on
60 percent energy-related and 40 percent demand-related. » [référenceii)]

Velillez judtifier votre recommandation pour une répartition fixe aind que pour une
répartition de 60 % en énergie et 40 % en puissance. Selon vous, cette répartition
devrait rester fixe combien de temps?

The basis for |Ec's recommendation for a fixed classfication split of 60% energy and
40% demand is stated in |EC's report at page 2-3 (last bullet on page 2), pages 11-
13, and Exhibit 17.

In respect of the question regarding duration for the split, IEc notes that stability is a
relatively important principle for cost dlocation and utility rate design (see, for
example, Bonbright, Danidlsen & Kamerschen, Principles of Public Utility Rates,
Second Edition, p.383). Since IEC's recommended split is reasonably congstent
with the higtorical practices of other Canadian utilities, and it is consstent with Hydro
Québec's historica practice, |Ec sees no reason why this factor could not remain in
place until Québec edablishes a different economic regime for the pricing of
generation services. Having sad that, however, |Ec notes that economic, sociad and
politicd conditions change, which may result in unforeseen events or Studtions.
Thus, regulatory authorities are usudly the find arbiter of when any particular cost
alocation methodology should be revisited.
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6.
Référence :

Préambule:

Question :

6.1

Response:

6.1

Vued’ ensemble
i)  Rapport d’ expertise de Robert Knecht, page 4, 3° paragraphe, derniére phrase

« |EC recommends that interruptible demand be excluded from HQ's calculation of
peak demand for purposes of this proceeding. »

Pourquoi congidérez-vous que le Didributeur devrait tenir compte de I'impact de la
puissance interruptible pour I'dlocation du colt de fourniture de I'éectricité
patrimoniale par catégorie de consommateurs? Veuillez expliquer votre réponse en
fonction du contexte du Distributeur.

The smple answer to the question is that interruptible load does not contribute to the
peak demand that the Digtributor needs to serve. Because the Ditributor does not
have to procure capacity to serve that load, al of the load that Hydro Québec can
interrupt should be excluded from the load factor caculaion for cost dlocation
purposes. There isno cost-based reason to assign capacity-related demand costs to
load for which the Digtributor has no obligation to provide capacity.

In the traditiond integrated mode for an eectric utility, the utility offered interruptible
sarvice as a means to avoid congtructing generation and transmission assets to meet
extreme peak demand periods. Some customers were willing to take this kind of
lower qudity service and the associated costs in exchange for a lower price. In
many cases, it was less expendve for the utility to offer arate discount to interruptible
customers than to congtruct the generation and transmission capacity necessary to
meet the extreme peak periods. That is, the benefits of the avoided capacity costs
outweighed the costs associated with rate discounts.

In a partidly restructured environment, interruptible service has the same type of
economic vaue. In the specific case of Québec, however, it is difficult to state with
certainty how the economic vaue associated with having interruptible customers
affects the Didributor, because the mechanism by which the prices pad by the
Digtributor is not known.

However, if dl of the Digtributor's customers had been firm when the purchase price
for the heritage pool was determined, the generator would have perceived that the
average cogt of sarving that pool was higher than it was given the exisence of the
interruptible load. Further, it is economicaly reasonable to assume that the generator
would want to get a higher price to serve the heritage pool load if that load cost more
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to serve. It is|Ec's view that it is likely that the average heritage pool cost would
have been higher if dl interruptible load had been firm. Thus, the existence of the
interruptiblility provisons for some loads affords a benefit to al of the Didtributor's
customers, in the form of a lower overadl energy cost. Note aso that since Hydro
Québec offers an interruptible discount, it islogica to conclude that it has relied upon
the existence of that interruptible service to obtain a lower average price for energy
from the generator. If that interruptible load had no vaue, there would be no reason
for the Digtributor to offer arate discount.

As detailed in IEC's report, it is necessary to reflect the value of that lower energy
cost in the cogt dlocation dgorithm, in order to properly dign the costs and benefits
of interruptible service. Hydro Québec's methodology falsthis test.

To demondrate the badis for this conclusion, consider the following example. In this
example, we consder the difference in costs between a world of lower energy rates
with interruptible service, and a world of higher energy rates without interruptible
sarvice. We evauate the differences in class-by-class rates between the two cases,
for both the Hydro Québec methodology and the method proposed in the IEc
report.

Under Hydro Québec's methodology, the higher energy rate scenario would result in
a proportionately higher cost rate for al classes to increase. For example, a 2
percent higher energy cost in the without interruptible case would result in a 2
percent higher codt rate for al rate classes. That result occurs because there is no
change in system or class load factor in Hydro Québec's methodology, because
Hydro Québec implicitly assumes that interruptible load is firm. So, dl customer
classes would have needed to pay more for service, even though they had the same
load pattern and consumption levels as they actudly do in the with interruptible
case.

Also under Hydro Québec's methodology, the large industrid customer classes
would experience, on average, the same higher cost as dl other classes. Within the
large indudtrid class, however, the interruptible customers would pay sgnificantly
more (because they would not get an interruptible credit), while the firm customers
would pay rdatively less. Depending on the circumstances, the industrial customers
who are now firm might see lower rates without interruptible service, because the
impact of increased revenues from interruptible customers may outweigh the higher
system-wide average cost effect.

Now congder the implications of these cases using the methodology proposed in the
|Ec report, in which interruptible load is excluded in the load factor calculation for the
cog dlocation dgorithm. If the interruptible load were dl firm, again the average
sysem-wide cost of service would be higher as described above. However, in
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|Ec's method, the load factor for the industrial rate classes will be much lower
than it would be with interruptible service. This lower load factor for the
indugtrid class would means that the industrid class average cost rates would be
higher without interruptible, with offsetting cost rate reductions for the other rate
classes. Depending on the exact magnitude of the higher sysem-wide cogs, the
impeacts of the switch between interruptible and firm industrid load on the other rate
classes are reduced or diminated. Thus, for example, a system wide higher energy
cost of 2 percent on average might be offset by a 2 percent decline in the residentia
cdass tariff due to the load factor effect in the dgorithm. And, within the industria
class, the higher average cogt rate burden would be primarily borne by those
customers who were otherwise interruptible, because they lose the interruptible
discount.

Thus, implicitly, Hydro Québec's methodology shares the benefits of interruptible
service anongs dl the rate classes, while imposing the costs of interruptible service
(in the form of rate discounts) only on firm service indudtrid cusomers. |EC's
method spreads both the benefits and cost of the interruptible service more equitably
amongst dl of the rate classes.

INDUSTRIAL ECONOMICS, INCORPORATEDPage 13



R-3477-2001

AQCIE/AIFQ INTERROGATORY RESPONSES

7.

Références:

Préambule:

Question :

71

Response:

7.1

Implications de la méthodologie d’Hydr o-Québec

i)  Rapport d’ expertise de Robert Knecht, page 9, 1¥ paragraphe, 1%¢, 2°, 3 et 4°
phrases

i)  Rapport d expertise de Robert Knecht, page 9, dernier paragraphe et page 10,
1% paragraphe, 1% phrase

« Firg, we congder the impact of a shift in the "mix" of energy consumption. For
demonstration purposes, we prepared an dternative verson of the 2001 base
andyds This smulation is shown in Exhibit 5. The only input change from the 2001
base year is a 20 percent increase in Rate L energy consumption and a
corresponding kWh reduction in Rate D consumption, as shown in the Loss Factor
Cdculation table at the top of the first page of Exhibit 5. » [référencei)]

« We have one find observation with respect to this anomay. HQ's position is that
the Act only provides for changes based on load factors and loss factors. This
samulation changes neither load, nor loss factors, and yet the rates change. »
[référenceii)]

Veuillez confirmer que les facteurs d' utilisation et les taux de pertes par catégorie ne
changent pas suite & une augmentation de 20 % de la consommation de la catégorie
au tarif L et a une réduction correspondante de la consommation de la catégorie aux
tarifs D e DM. Veuillez judtifier lavraisemblance d' un tel scénario.

|Ec notes that the referenced scenario is an example to demondrate the implications
of the methodology, and is not intended to specificdly smulate an actud event.

|Ec confirms that it has assumed that the loss factors at the various voltage levels do
not change from those used by Hydro Québec. In addition, IEC has assumed that
the incrementa and decrementa load in this example has the same load factor as the
average exiging load. If I1Ec were to change either of those parameters, the example
would have little demongration vaue, because the change in rates would be rdated
to severd factors, and not just consumption mix. While IEc agrees with the
implication of the interrogatory that the specific example presented herein is not likely
to occur exactly as amulated, the example accurately shows the directiona impact of
more modest shifts in energy consumption, such as that experienced by Hydro
Québec over the past severd years. Further, it is more reasonable to assume that
incrementd  indudtriad load, for example, will have the same load factor as the
exiding indudtrid load, than to assume that an increase in indudtria 1oad will increase
or decrease the industrid class load factor.
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8.

Référence:

Préambule:

Questions:

8.1

8.2

Response:

8.1

Classification des colts

i) Rapport d expertise de Robert Knecht, page 13, 3° paragraphe, 3° & 4°
phrases

« Firgt, as suggested in the preceding section, the use of a system load factor
classfication methodology pendizes the higher load factor classes if load factor
improves, and rewards the higher load factor classes if systemn load factor declines.
At a minimum, IEc srongly recommends that the Régie require HQ to use a fixed
classfication methodology, to avoid these perverse impacts.»

Veuillez prouver vatre affirmation sdon laguelle le fait d' avoir des parts fixes pour le
partage de I énergie et de la puissance au niveau de la formule d' alocation permet
d diminer les effets pervers que vous mentionnez.

Qud €ffet a |’ utilisation du facteur d' utilisation pour le partage de I’ énergie et de la
puissance sur les catégories de consommateurs avec facteur d' utilisation plus faible?

Based on additiond andysis (as suggested in the interrogatory), |Ec concludes that a
fixed demand-energy split will mitigate the perverse second-order effects referenced,
but will not diminate them entirdly.

To demongrate the effects, IEc developed Exhibits 19 through 21, attached to this
response.

Exhibit 19 is an dternative verson of Exhibit 5 in IEC's origind report.  Exhibit 5
showed the impact on cogt rates in the Hydro Québec methodology associated with
a 20 percent increase in industrid load and a commensurate kWh decline in
resdentid load. Exhibit 19 smulates the same scenario, except that the demand-
energy classfication qolit is fixed a the level of the base case scenario (67.3%).
Increasing the industrial load mix (at the same class-specific load factor) increases
system-wide load factor, implicitly increasing the energy component of cods in the
Hydro Québec methodology.

As shown in the table below, Exhibit 19 demondrates that, even with a fixed
demand-energy split, rates increase for dl rate classes. However, because the
Hydro Québec codt rate formulaiis not fully linear with load factor, there is ill some
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vaiation in the magnitude of the percentage increases. The variation, however, is
lower than that in Exhibit 5. Note adso that the rdative effect from Exhibit 5 is
reversed -- the increase for the low load factor classesis dightly less than for the high

load factor classes.

Impact of Fixed Energy-Demand Classification

Increased Rate L Load Scenario
Percent Changein Cost Ratesfrom HQ Base
HQ Method Fixed D-E Split

D e DM 0.7% 1.8%
G et aforfat 1.3% 1.6%
M 1.7% 1.4%
L 2.0% 1.3%
DT 1.7% 1.4%
Contrats spéciaux 2.1% 1.2%
Distributeur 0.0% 0.0%

Exhibits 20 and 21 show paradld comparisons of a 20 percent increase in Rate D
consumption, and a commensurate reduction in Rate L kWh. Because low load
factor resdentid load increases, the system load factor declines, and the implicit
energy weighting in Hydro Québec's methodology aso declines. Exhibit 20 depicts
the Hydro Québec variable classfication methodology, while Exhibit 21 uses a fixed
gpproach. Asin the example of higher industrid load, the variation between classes
associated with the increaese is less variable with a fixed classfication split than with a

vaiable lit.
Impact of Fixed Energy-Demand Classification
Increased Rate D Load Scenario
Percent Changein Cost Ratesfrom HQ Base
HQ Method Fixed D-E Split
D et DM -1.1% -2.0%
G et aforfat -1.6% -1.7%
M -2.0% -1.5%
L -2.3% -1.4%
DT -2.1% -1.5%
Contrats spéciaux -2.4% -1.3%
Distributeur 2.79 0.0%
8.2 Please see response to interrogatory 8.1. The directiond impact on low load factor

classesisthe reverse of that for high load factor classes.
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0.

Références:

Préambule:

Questions:

9.1

9.2

Response:

9.1

Vued ensemble et taux de pertesen pointe

i)  Rapport d’ expertise de Robert Knecht, page 4, 4° paragraphe, 2° phrase
i) Rapport d’ expertise de Robert Knecht, page 17, dernier paragraphe, £ et 5°
phrases

« Energy losses tend to increase with the square of the power transmitted, and
therefore loss factors are higher at peak than on average. » [référencei)]

« While 1EC does not clam expertise in power system engineering, we note that
HQ's gpproach is inconsstent with the laws of physics. Electric power losses tend to
be incurred in proportion to the square of the power flow through a circuit, and thus
loss factors tend to be higher on-peak than off-peak. » [référenceii)]

Compte tenu que vous ne prétendez pas avoir de |'expertise en ingénierie des
réseaux éectriques mais que vous indiquez que les pertes d'éectricité tendent a
survenir en proportion du carré de la charge, dans quelles circonstances précises
peut-on appliquer la relation entre les pertes d' éectricité e le carré de la charge et
comment peut se faire la répartition des pertes sur cette base?

Selon vous, les pertes en pointe seraient de combien de fois supérieures aux pertes
hors pointe?

The need for generating capacity is determined by customer coincident pesk load at
the meter plus transmission and distribution losses during that pesk. As dated at
page 17 of |Ec's report, we recommend that Hydro Québec conduct a study of loss
factors during peak periods by rate class to determine each class contribution to the
pesk demand at the generator. 1Ec believes that such a study would incorporate the
physics of energy transmission in computing loss factors by rate class, induding the
referenced relationship between line losses and power flow.

Once loss factors for peak demand are derived by rate class, IEc recommends that
they be used to derive class-pecific peak demands at the generator. Class-specific
peak demands a the generator can be combined with class-specific energy
consumption at the generator (using the average loss factors) to derive class-specific
load factors. These load factors can then be applied in Hydro Québec's formula for
cost rates. Please see pages 4 to 5 of the IEC report for the agebraic logic for why
the Hydro Québec load factor should be based on load factor at the generator.
Please see dso Exhibit 12 of I1EC's report, which demongtrates how dternative loss
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factors can be incorporated into Hydro Québec's methodology, as well as showing
the impact of |1Ec's estimated |osses.

9.2 Since IEc recommends that the on-peak period for cost alocation be based on a
sangle coincident peek, and because the loss factors on any particular circuit will
increase as load flow on that circuit increases, |Ec consders it extremdy likely that
the loss factor in the peak hour will be higher than in an average of the off-pesk
hours. As dated, IEC has not retained engineering or power systems specidids in
reaching this concluson in respect of Hydro Québec's system, and has specificaly
recommended that Hydro Québec be responsible for the anadysis.
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10.

Référence:

Préambule:

Questions:

10.1

10.2

10.3

10.4

10.5

10.6

10.7

Taux de pertesen pointe

i)  Rapport d expertise de Robert Knecht, page 18, 5° paragraphe

« Second, |Ec employed a methodology used in a study prepared by UtiliCorp
Networks Canada (UNC) that dlocated average and peak demand distribution
losses to the various rate classes™ In that study, UNC employed the following
formulation to relate average and peak losses for distribution feeders®

"Annua Energy Losses (GWhrs) = 8760 hrs x Peak Loss x Loss Factor (LsF)
Where Loss Factor (LsF) = 0.15 x Load Factor + .85 x (Load Factor)2" »

Veuillez fournir une copie du document cité a la référence numero 19 ou des extraits
de ce document et indiquer a que endroit est présentée la méhode d’ éablissement
destaux de pertes que vous proposez.

Le modde que vous utilisez pour |'éablissement des pertes en pointe est-il
gpplicable de fagon identique aux pertes de transport et de distribution?

Pour quelles raisons considérez-vous que ce modde est approprié dans le cas
d' Hydro-Québec Didribution?

Veuillez expliquer le calcul des facteurs de 15 % et de 85 % dans ce modde?

Sdon vous, quelles sont les raisons principales qui incitent certaines entreprises nord-
améicaines a effectuer la répartition des pertes d dectricité sur une base horaire?
Est-ce qu'il S agit des pertes de trangport, de distribution ou autres?

En utilisant le modée que vous proposez, quels taux de pertes en pointe obtenez-
vous pour les catégories aux tarifs D et DM, G et aforfat, M, L et DT pour les
années 2001 e 2002? A combien de mégawaits estimez-vous les pertes en
puissance pour e Digtributeur ala pointe des années 2001 et 2002?

Pour chacune des années 2001 e 2002, veuillez spécifier qud est I'impact (en
¢/kWh) sur le colt des catégories aux tarifs D et DM, G et aforfait, M, L et DT de
I" utilisation de taux de pertes en pointe pour |’ é&ablissement des facteurs d' utilisation
par rgpport al’ utilisation de taux moyens annuels.
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Response:

10.1 Please see the attached document (in MS Word dectronic format), denoted Exhibit
23.

10.2 Please note that |EC has not proposed to use the referenced model. 1Ec has used
this modd as a rough gpproximation in the abosence of any better information from
Hydro Québec. The specific formulation referenced in the interrogatory is, as stated
in the preamble to thisinterrogatory, used by UNCA for distribution feeder losses.

10.3 |Ec has not recommended that this model be appropriate for Hydro Québec, unless
Hydro Québec is unwilling to develop class-specific loss factors.

104 These vaues were used by UNCA initsstudy. Please see Exhibit 23 attached.

105 Traditiondly, utilities needed to develop loss factors for pesk periods to define
generating capacity needed to meet peak periods. In that context, both transmisson
and digtribution losses must be considered. As hourly pricing of eectric energy has
become more common, and some generation markets have deregulated, hourly loss
factors can be incorporated into rates paid by consumers (if consumers have the
opportunity or requirement to purchase their own losses), and can be incorporated
into the derivation of locationd margind pricing for short-term management of
transmisson congestion. In that context, transmisson losses are probably more
important than distribution losses.  Further, as suggested by the UNCA study, pesk
period analyss of loss factors is also used for cost dlocation purposes a wires
utilities for both transmisson and distribution, to properly assgn the cost of losses to
rate classes.

10.6 Please note that IEc has not proposed any specific loss factors -- we have
congtructed a rough gpproximation as a proxy for a more detailed study by Hydro
Québec. The peak hour loss vaues in this approximation for 2001 and 2002, as
shown in Exhibits 13 and 15 are agpproximately 4,200MW and 4,400 MW,
respectively. The comparable vaues for Hydro Queébec's andyss are 2,200 and
2,300 MW respectively.

10.7 |Ec interprets this interrogatory to request the impact on cost rates associated with
adopting IEC's gpproximation of pesak loss factors, and not the impact of adopting
any other |1Ec-proposed modifications. For 2001, please see Table 9 and Exhibits 2
and 12 of IEc'sreport. For 2002, please see Exhibit 3 in IEC's report and Exhibit 22
in the attached spreadsheet. The results for 2002 are sumarized in the table below.
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Impact of Incorporating Estimated Peak Demand L oss Factors
Major Rate Classes, cents per kWh
2002 Base
2002 Base Scenario Percent
D et DM 3.23 3.29 +2.0%
G ¢ aforfat 291 2.92 +0.4%
M 2.69 2.68 -0.7%
L 2.48 2.44 -1.7%
DT 2.70 2.69 -0.7%
Contrats spéciaux 2.43 2.39 -1.9%
Distributeur 2.79 2.79 0.0%
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