RTO West L osses M ethodology

6/27/2002 2:15 PM

This document has not been approved or reviewed by anyone.

MDWG-1 Losses

Purpose — Recommend aloss methodology to be used during the operations of
RTO West. The RTO West Independent Board, will have the authority to change
any methodology established at thistime.

Time Frame — Recommendation for losses is required before the time the state
fillings are in October/November 2002.

Stage 2 Filing

The March 29,2002 filing said that losses would be handled, but did not specify
the methodology. Thefiling did provide the following,

All schedules would be accepted

Schedules would be based on POR and POD (on RTO West transmission
system)

Day ahead market

Readl time dispaich by RTO West operators

Sdf-provide and Saf-tracking options

Settlement to follow
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Other RTO /ISO Handling of Losses

A review of other RTO and 1SO loss methodology being proposed or used in
other regions may prevent us from reinventing the whed. Differencesin
congestion management and generd market design may aso invalidate use of
their loss methodology. The areas of most interest are those that RTO West will
be direct hourly interaction and those that have smilar congestion management.

WestConnect

WestConnect is planning to use loss factors by zone. Attached isthefull
description of their plan.
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Highlights from previous Papers

The previous papers on losses included some good points on aloss methodology and
evaduation. Many of the previous assumptions changed when RTO West changed the
congestion management proposa.

Evduation Criteria (Carl | mpar ato, 5/9/00)

1 Send sgndsfor efficient grid use (both for daily dispatch decisons and
generdtion Sting decisions).  This criterion generaly requires that the loss dlocation
methodology recognize the incrementd effects of schedules that increase total losses and
schedules that decrease total 1osses (including offering credits for beneficia schedules
which reduce totd losses). Use of average lossesis generdly at odds with this criterion,
as there is no good way of recognizing the incremental beneficid effects of counter-
schedules under an average |osses methodol ogy.

2. Commercid viahility. Reasonable amplicity in understanding, administering
and usng the methodology, and in calculating and predicting the gpplicable loss factors.
This criterion generdly argues againg node- specific loss factors, loss factors that vary
from hour to hour, and after-the fact cdculation of loss factors.

3. Reasonable fiddlity. Loss responsbilitiesthat are alocated to SCs should
recognize that transmisson losses vary by time of day, time of year and location.

4. Trangtivity. In order to avoid gaming of the RTO loss modd, losses from A-to-C
should equd losses from A-to-B pluslosses from B-to-C. Otherwise, groups of SCs can
shift their loss respongihilities onto other SCs by smply dtering the way they schedule
their loads, resources and inter-SC trades. *

5. Consgtency with the RTO transmission access and scheduling modd. Itisdso
very important to recognize that the RTO will not/should not use a* contract path” model
for transmission access. Under the transmission access model, SCs would not schedule
individua transactions (e.g., 100 MW from nodei to 100 MW of load at node j, and 50
MW from node k to 50 MW of load a node m). Rather, SCswould submit their

1 From studying the various zone-to-zone alternatives that have been proposed around the country, it
appears that two general rules emerge:

(1) Itisnot possible to have transitivity hold when an “average losses’ approach isused. Rather, an
incremental |oss approach of some type - one which recognizes the direction of the transaction- must be
used. And sincethe grid efficiency attribute al so requires recognition of the direction of the transaction,
this would appear to make the use of “average losses’ approaches very undesirable.

(2) Zone-to-zone incremental |oss matrices which respect the transitivity requirement can be developed if
they rely on linearized power flow analyses. However, as soon as we try to add terms on the diagonal of
the matrix (to reflect the fact that SCs whose generators and |oads are in the same |oss region should also
be allocated some share of loss responsibility), the transitivity requirement is violated.



generation schedules (100 MW at nodei and 50 MW at node k) and their load schedules
(100 MW &t nodej and 50 MW at node m), plus suitable transmission rights and suitable
adjustments for losses (as well asimports, exports and inter-SC trades).

Objective

Recover or assgn actua losses.

Discussion Points

1. Lossesare not congestion management, but congestion management affects
losses.

2. Lossesare affected by every schedule,

3. Loss methodology should alow smooth operation of the Wholesde energy
market.

4. Lossrecovery should reflect the losses on the systemn, on peak, off peak, monthly.
5. A lossfor each schedule is very complicated.

6. Compare one system average loss vs. a zone loss factor.

7. Thecost of thelossesis afactor of the bid base generation increased each hour.

8. A method that only uses POR and POD is consistent with the congestion
management design.

9. Useof GPS on Each location and direct distances would add some leve of
distance dbeit not eectrical which changes with every linetrip.

10. Totd system losses are more variable with system load than the season.
Options
Aver age-distance option

Actud RTO West transmission losses should be known hourly based on accumulator
readings and should be recovered. Every schedule will have a POR and POD on RTO
Wegt tranamission system, aMW quantity and valid time and dates. Red time metering
isexpected at al POR and POD but meter accuracy istoo low. Allocation of lossesto
each schedule is very complicated and not considered practical for the red time operation



o this proposal isto use the system average losses, totd schedule, and the total distance
scheduled. The grength in this option is the predictable loss component for schedule
coordinators, even with new generators and loads. The weskness of this option isthat all
schedules pay for losses even if the schedule lowers losses and the distance caculation is
not a system impedance match.

1) Scheduling Coordinators (SC) are responsible for the losses of every
schedule submitted to RTO West.

2) Each schedule is assigned an imbalance energy requirement based on the
expected system average loss for the hour and the physicd distance
between the POR and POD from GPS data.

3) Each Scheduling Coordinator is expected provide the imbaance energy
for losses hourly as well asred time regulation to maintain frequency
based on the percent of total system load.

4) Average losses per MW/mile to be tracked by RTO West and calculated
from the total losses, total MW scheduled, and the total miles for each
hour.

5) Settlement of differences between Imba ance Energy dlocated and used
(more or less) would be adjusted for system regulation.

6) System average losses could follow red losses by one week for each hour.

Frequency Regulation

Frequency isthe primary indicator for how much generation is required to account for
losses. This option assigns aregulating requirement (MW/Hz) to every Scheduling
Coordinator based on total schedules and then evauates the result in the settlement
process. The distance adjustment is also possible with this option in the caculation of the
assgnment (MW/MI/Hz).

L oss Zones

This method establishes zones where a common loss factor can be used. Often
generation and load zones can be created. The zones could match existing control areas
or other areas where loss factors are dready in place. See the West Connect loss
methodology for an example.



Real Time L osses

Red time |losses could be prorated to each schedule in redl time.

RTO digpatch

The RTO West digpatcher could dispatch imbalance energy contracts from the scheduling
coordinators for losses and try to lessen congestion generation.



